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Preface

The 1991 Institute of Medicine (IOM) report Disability in America: 
Toward a National Agenda for Pre�ention identified disability as a sig-
nificant social, public health, and moral issue that affects every individual, 
family, and community across America. This seminal volume articulated a 
series of comprehensive changes necessary to prevent disability in American 
society. Its recommendations included, for example, the development of 
new public and private leadership in disability prevention, the adoption of 
a unified conceptual framework to guide collaborative research, a national 
disability surveillance system, a comprehensive research program, coordi-
nated approaches to delivering health and social services, and professional 
and public education to promote enlightened attitudes about disability. In 
1997, the IOM followed with a second report, entitled Enabling America: 
Assessing the Role of Rehabilitation Science and Engineering, which criti-
cally evaluated the current federal programmatic efforts in science and engi-
neering related to rehabilitation and disability. The 1997 IOM report called 
attention to the major shortcomings in the organization and administration 
of federal research programs pertinent to disability and rehabilitation. In 
doing so, it set forth a series of specific recommendations for more research, 
improved coordination, and a need for enhanced visibility of rehabilitation-
related research within federal research programs.

Beginning in the fall of 2005, a dedicated group of clinicians, research-
ers, and consumers have collaborated in reviewing the nation’s progress on 
disability since 1991 and 1997. As chair, I have had the privilege of work-
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ing with an outstanding group of individuals who, despite their diverse 
backgrounds and disparate perspectives, listened, probed, and discussed to 
reach a consensus around our major findings and recommendations pre-
sented in this report. Let me thank each of them, along with our IOM staff, 
particularly Marilyn Field, the project director, who did an outstanding job 
of guiding us in our work. I also wish to extend my gratitude to numerous 
other individuals and organizations (listed in Appendix A) who provided us 
with information, background papers, and other assistance in our work.

Our conclusions, as detailed in this report, entitled The Future of Dis-
ability in America, document the sobering reality that far too little progress 
has been made in the last two decades to prepare for the aging of the baby 
boom generation and to remove the obstacles that limit what too many 
people with physical and cognitive impairments can achieve. Disturbingly, 
many of the major recommendations contained in the two earlier reports 
have received little or no serious consideration, and they remain as germane 
today as they were in 1991 and 1997. This report therefore reiterates sev-
eral still pertinent goals from the earlier reports and offers new recommen-
dations that, if enacted promptly, could create a future in which Americans 
of all abilities and ages can participate fully in society.

After reviewing the state of disability in America, the committee con-
cluded that although important progress has been made over the past 17 
years in our understanding of disability, its causes, and strategies that can 
prevent its onset and progression, society must do more now before a crisis 
is upon us. The chapters in this report cover a broad range of critical topics, 
including the prevention of secondary conditions, the role of technology 
and universal design, selected issues in health care organization and financ-
ing, as well as the environmental context of disability.

Our society faces several fundamental challenges, which are highlighted 
within this report. Will this country commit to actions that will limit the 
progression of physical and mental impairments into disabilities and prevent 
the development of secondary conditions? Will society provide affordable 
and accessible health care and technological aids that promote good health 
and maximize societal participation for people with disability? Will society 
reduce environmental barriers for people with existing impairments? And 
will society demand that all levels of government invest in more research, 
the improved coordination of research, and the need for the enhanced vis-
ibility of disability-related research within our public research programs? 
The answers to these questions will undoubtedly define the future of dis-
ability in America and leave lasting legacies for future generations.

The poet Archibald MacLeish once wrote, “America was always prom-
ises.” There is still much work to do, but never have America’s promises 
been within closer reach for people with disabilities, if only we harness 
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the innovative spirit of American science and industry, promote and assist 
compliance with existing civil rights legislation, and remove outdated re-
strictions in public and private health plans. Working together, I know that 
we can transform the future of disability in America.

Alan M. Jette, Chair
April 2007
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Summary

Today, between 40 million and 50 million people in the United States 
report some kind of disability. That number will likely grow significantly 
in the next 30 years as the baby boom generation enters late life, when the 
risk of disability is the highest. If one considers people who now have dis-
abilities (at least one in seven Americans), people who are likely to develop 
disabilities in the future, and people who are or who will be affected by 
the disabilities of family members and others close to them, then disability 
affects today or will affect tomorrow the lives of most Americans. Clearly, 
disability is not a minority issue.

In considerable measure, the future of disability in America will de-
pend on how this country prepares for and manages a complex array of 
demographic, fiscal, medical, technological, and other developments that 
will unfold in the next several decades. Much can be done now to make 
this future one that enables people with disabilities to lead full and pro-
ductive lives. Inaction will lead to individual and societal costs—avoidable 
dependency, diminished quality of life, increased stress on individuals and 
families, and lost productivity.
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2 THE FUTURE OF DISABILITY IN AMERICA

DEVELOPMENTS SINCE PUBLICATION OF THE 
1991 AND 1997 IOM DISABILITY REPORTS

The 1991 Institute of Medicine (IOM) report Disability in America and 
the 1997 IOM report Enabling America highlighted disability as a topic of 
public health action and scientific inquiry. The reports also offered recom-
mendations on the prevention of disability and the role of rehabilitation 
science and engineering.

For this report, which was supported by the Centers for Disease Con-
trol and Prevention (CDC), the U.S. Department of Education, and the 
National Institutes of Health, a new IOM committee was charged with 
reviewing developments since the publication of the earlier IOM reports. 
As agreed upon with the study’s sponsors, the review focused on several 
topics, including

• methodological and policy issues related to the definition, measure-
ment, and monitoring of disability;

• trends in the amount, types, and causes of disability;
• secondary health conditions and aging with disability;
• transitions for young people with disabilities from pediatric to 

adult health care services;
• assistive technologies and supportive physical environments;
• coverage of assistive technologies and risk adjustment of payments 

to health plans; and
• directions for research.

The committee concluded that the United States has seen some progress 
since the publication of the earlier IOM reports. This progress includes 
a growing understanding that disability is not an inherent attribute of 
individuals. Rather, it results from interactions between individuals and 
their physical and social environments. Continuing advances in science 
and engineering have brought better assistive technologies that make these 
interactions with the environment easier. Likewise, advances in mainstream 
electronic and information technologies—combined with regulatory re-
quirements for accessibility features—have been liberating for many people 
with disabilities.

In public health and clinical medicine, a range of new or improved 
preventive measures continue to reduce the incidence of certain kinds of 
injuries, developmental disorders, and other health conditions that can 
contribute to disability. Among older adults the chance of having an activity 
limitation has declined during the last two decades, although data suggest 
that younger adults and children have an increased chance of having an 
activity limitation. Most state Medicaid programs have increased the re-
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sources that they provide for community and home services that help people 
with serious disabilities to avoid institutional care. Programs for children 
with disabilities and other special health care needs have expanded.

At the same time, little progress has been made in adopting a number 
of the public policy and practice recommendations made in 1991 and 1997. 
For example, the 1997 IOM report bluntly stated that the federal research 
effort in the area of disability was inadequate. Despite modest increases in 
funding during the late 1990s, research spending on disability is miniscule 
in relation to current and future needs. Medicare, Medicaid, and private 
health plans continue to apply outdated policies that restrict access to as-
sistive technologies and services. Other significant environmental barriers 
remain, for example, in hospitals and clinics that lack buildings, equip-
ment, and services suitable for people with mobility, sensory, and other 
impairments. In 1991, the newly enacted Americans with Disabilities Act 
(ADA) was a source of great hope for those concerned about such barriers. 
Although the legislation has helped to increase awareness of the barriers in 
health care facilities, transportation, workplaces, and elsewhere, its imple-
mentation and enforcement have often been disappointing. These and other 
areas of inaction raise serious questions about how individuals, families, 
and society will cope with the challenges of disability in America during 
the coming decades.

This report argues that concerted action—taken sooner rather than 
later—is essential for this nation to avoid a future of harm and inequity 
and, instead, to improve the lives of people with disabilities. Its main themes 
and recommendations can be summarized and grouped around four general 
topics—disability monitoring, disability research, access to health care and 
other support services, and public and professional education—and 10 key 
points. Table S-1 presents an overview of the recommendations by showing 
the topic areas, the key points within these areas, the relevant actors, and 
the related recommendations. The complete list of 18 recommendations 
appears at the end of this summary.

DISABILITY MONITORING

Adopt and refine the International Classification of Functioning, Dis-
ability and Health as the conceptual framework for disability monitoring 
and research.

Since publication of the 1991 IOM report, many organizations have 
taken significant steps to improve disability monitoring, but further im-
provements are needed. These further improvements include adoption of 
the International Classification of Functioning, Disability and Health (ICF) 
of the World Health Organization (WHO) as the conceptual framework for 
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TABLE S-1 Report Recommendations in Overview

Actions Needed: Key Points Primary Actors
Recommendation 
Number

Disability Monitoring

Adopt and refine the International 
Classification of Functioning, Disability and 
Health.

CDC, U.S. Census 
Bureau, BLS, ICDR

2.1

Create a comprehensive disability 
monitoring system.

CDC, U.S. Census 
Bureau, BLS

2.2

Disability Research

Fund a program of disability research that is 
commensurate with the need.

U.S. Congress, NIDRR, 
NIH, VHA, CDC

6.1
7.1

10.1
10.2

Increase the visibility and coordination of 
disability research.

U.S. Congress, CDC, 
U.S. Department of 
Education, ICDR

10.2
10.3

Access to Health Care and Support Ser�ices

Improve accessibility in health care facilities 
and strengthen implementation of the 
Americans with Disabilities Act.

U.S. Congress, U.S. 
Department of Justice, 
accrediting agencies, 
Access Board

6.2
6.3

Reduce barriers to health insurance for 
people with disabilities.

U.S. Congress 8.1
8.2

Make needed assistive services technologies 
more available.

Research agencies 7.2
U.S. Congress, DHHS 9.1

Promote models of coordinated chronic care 
and other strategies to support the transition 
of young people to adult health care.

Policy makers, 
professional societies, 
public and private payers

4.1

Congress, SSA, 
CDC, Department of 
Education; MCHB

4.2

Public and Professional Education

Develop evidence reviews and other tools 
to support health professionals in caring for 
people with disabilities.

AHRQ, professional 
societies, educators, 
others

4.2
5.1
5.2

Launch a campaign to increase public and 
professional awareness of assistive and 
accessible technologies.

CDC, NIDRR 7.3

NOTE: CDC = Centers for Disease Control and Prevention; BLS = Bureau of Labor Statistics, 
NIH = National Institutes of Health; NIDRR = National Institute on Disability and Reha-
bilitation Research; AHRQ = Agency for Healthcare Research and Quality; VHA = Veterans 
Health Administration; DHHS = U.S. Department of Health and Human Services; ICDR = 
Interagency Committee on Disability Research; MCHB = Maternal and Child Health Bureau; 
Access Board = Architectural and Transportation Barriers Compliance Board; SSA = Social 
Security Administration.
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disability monitoring and research, promoting improvements in the frame-
work, and working to align measures of disability with the ICF. Achieving 
agreement on concepts for describing and measuring different aspects of 
disability should increase the comparability of research findings and make 
research more useful for decision makers. Directions for improving the ICF 
framework include further development of the classification of environmen-
tal and personal factors that contribute to disability.

Although national and international efforts to develop these refine-
ments are important and although it would be desirable to achieve resolu-
tion of these and other issues through WHO, U.S. agencies and researchers 
can act—as many are already doing—to apply the ICF concepts and ter-
minology. This report follows the ICF by using “disability” as an umbrella 
term for physical or mental impairments (e.g., limitations in joint mobility), 
activity limitations (e.g., limitations in dressing), and participation restric-
tions (e.g., restrictions in working).

Create a comprehensive disability monitoring system.

The lack of a comprehensive disability monitoring program, high-
lighted in the 1991 IOM report, remains a serious shortcoming in the 
nation’s health statistics system. Today, disability statistics must be patched 
together from multiple, often inconsistent surveys. The committee’s review 
suggests that, overall, monitoring efforts continue to fall short of provid-
ing the nation with the basic data that it needs to monitor disability and 
manage for the future.

DISABILITY RESEARCH

Fund a program of clinical, health services, social, behavioral, and other 
disability research that is commensurate with the need.

Since 1997, rehabilitation and disability research has made some gains 
at the federal level. Funding has increased modestly for the National Insti-
tute on Disability and Rehabilitation Research (NIDRR), the National Cen-
ter for Medical Rehabilitation Research (NCMRR), and the Rehabilitation 
Research and Development Service of the Veterans Health Administration. 
Overall, however, disability research continues to be funded at levels incon-
sistent with the current and projected impact of disability on individuals, 
families, and communities. Spending remains highly skewed toward basic 
and clinical research, with inadequate support for research on the physical, 
social, and other environmental contributors to disability and insufficient 
attention to the evaluation of interventions to minimize activity limitations 
and participation restrictions. In addition to further research in these ar-
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eas, another priority is the identification of better strategies to develop and 
bring to market improved assistive technologies and accessible mainstream 
technologies.

Increase the visibility and coordination of federally supported disability 
research.

Disability research continues to lack adequate visibility and recognition 
within federal research agencies. This report reiterates the call for actions 
to address this problem made in the 1997 report. Among other steps, it 
proposes that the U.S. Congress consider making NCMRR a full institute or 
freestanding center within the National Institutes of Health. A similar step 
would be the creation of an Office of Disability and Health in the director’s 
office at CDC to work with and support the Disability and Health Team 
in the Center for Birth Defects and Developmental Disabilities and to more 
fully integrate disability issues into CDC programs.

Inadequate coordination of disability research, highlighted in the 1997 
IOM report, also remains a problem. With tighter federal budgets, the ad-
vantages of coordination—to avoid an insufficient emphasis on important 
issues as well as wasteful duplication—are even more important today 
than they were in 1997. The report recommends a more active role for the 
existing Interagency Committee on Disability Research in coordinating the 
identification and administration of high-priority, multiagency research.

ACCESS TO HEALTH CARE AND SUPPORT SERVICES

Improve the accessibility of health care facilities and strengthen implemen-
tation of the provisions of the ADA related to health care facilities.

Accessible environments are a matter of equity for adults and children 
with disabilities. People with mobility, sensory, or other impairments should 
expect that health care facilities will be accessible. Instead, these facilities 
often present significant barriers to the receipt of timely, high-quality health 
care.

Both public and private groups can act to improve access to health 
care facilities and equipment and strengthen the levels of awareness of and 
compliance with the relevant provisions of the ADA. The U.S. Department 
of Justice should continue to vigorously pursue and publicize effective 
settlements and, if necessary, the litigation of complaints of accessibility 
violations by major health care institutions. It should also issue and widely 
disseminate guidelines for health care professionals and executives that 
describe the government’s expectations for compliance with the ADA. Like-
wise, the Joint Commission and other organizations that accredit health 
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care organizations or that set federal program participation conditions 
should consider a facility’s level of compliance with federal accessibility 
standards and guidelines in their accreditation and participation decisions. 
In addition, the Architectural and Transportation Barriers Compliance 
Board (Access Board) should develop standards for accessible medical 
equipment to be supported with technical assistance, dissemination, and 
enforcement by appropriate federal agencies.

Reduce barriers to health insurance for people with disabilities.

Although people with disabilities are slightly more likely than others to 
have health insurance, especially through public programs, access to insur-
ance is not universal, especially among working-age individuals. To reduce 
the hardships facing many working-age people who have newly qualified 
for Social Security Disability Insurance (SSDI), the U.S. Congress should 
reduce or eliminate the waiting period between the time SSDI benefits start 
and eligibility for Medicare. The U.S. Congress and federal administrative 
agencies should also continue to test modifications in SSDI and Supple-
mental Security Income rules that would encourage people who are able to 
return to work to do so without losing Medicare or Medicaid coverage.

One persistent problem with government efforts to promote competi-
tion among managed care and other health plans and to enroll people with 
disabilities in such plans is that the methods that Medicare and Medicaid 
use to pay health plans have overpaid for individuals with few health 
conditions and underpaid for people with serious health conditions or dis-
abilities. Despite recent improvements in Medicare’s method for the risk 
adjustment of health plan payments, it remains financially more attractive 
for health plans to seek low-risk beneficiaries than to provide efficient, high-
quality care to people with chronic health conditions and disabilities. The 
U.S. Congress should continue to support the research needed to improve 
risk adjustment methods.

Make needed assistive services and technologies more available to people 
with disabilities.

Research suggests that assistive technologies are playing important and 
increasingly prevalent roles in the lives of people with disabilities. Research 
agencies should further investigate strategies that can counter the current 
weak incentives for developing better assistive technologies and bringing 
them to market.

The committee recommends that policy makers eliminate or modify 
the “in-home-use” requirement for Medicare coverage of durable medical 
equipment and revise coverage criteria to consider the contribution of a 



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

� THE FUTURE OF DISABILITY IN AMERICA

technology to an individual’s independence and participation in community 
life, including work. Policy makers should also investigate new approaches 
for supplying covered technologies and providing timely and appropriate 
repairs to equipment that is damaged or not working.

Promote models of coordinated chronic care and other strategies for im-
proving the transition of young people from pediatric to adult health 
care.

For many young people with disabilities, the transition from pediatric 
to adult health care brings many challenges. These challenges include the 
fragmented organization and financing of health care, dysfunctional pro-
vider reimbursement methods, and the limited adoption of sophisticated 
information technology to support information exchange among the gen-
eralists and the specialists who care for young people with complex health 
conditions.

The convergence of the medical home model of care for children with 
special health care needs and the chronic care model designed primarily 
with adults in mind offers great promise. If the principles and practices 
underlying these models were widely adopted, young people would be 
much more likely to receive the comprehensive assessments, guidance, and 
services that correspond to the recommendations of professional societies 
for managing the transition from pediatric to adult health care. Among 
other steps needed to support the successful movement of young people 
from pediatric to adult care, the U.S. Congress should extend Medicaid and 
State Children’s Health Insurance Program coverage through age 21 for all 
beneficiaries with chronic conditions or disabilities and should specify that 
program benefits cover appropriate transition assessment, coordination, 
and management services for these young people.

PUBLIC AND PROFESSIONAL EDUCATION

Develop educational programs, evidence-based reviews, practice guidelines, 
and other materials to support health professionals in caring for people 
with disabilities.

Health care professionals are not necessarily well informed about the 
primary health care needs of people with disabilities, the prevention and 
management of secondary health conditions, the challenges that adults 
face in aging with disabilities, and the transition of young people with dis-
abilities from pediatric to adult services. Among other actions, this report 
recommends strengthening education in chronic illness and disability man-
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agement in curricula for health care professionals, including education on 
the specific topics of secondary conditions and aging with disability.

To increase awareness of the secondary conditions and premature aging 
associated with many chronic health conditions and disabilities, the report 
also encourages the development of systematic reviews of existing evidence, 
and the identification of knowledge gaps. These reviews can be used as the 
basis for collaborative efforts by professional societies, people with dis-
abilities, and others to formulate evidence-based guidelines clinical practice 
guidelines, guides for consumers, and other educational materials.

Launch a national public health campaign to increase public and health care 
professional awareness of assistive and accessible technologies.

Health care professionals also face difficulties in keeping abreast of 
developments in assistive technologies and their effective use. People with 
disabilities may themselves be unaware of technologies that could help them 
lead easier and more independent lives. The report recommends that the 
CDC collaborate with other public and private groups to launch a national 
campaign to increase public and health care professional awareness and 
acceptance of assistive and accessible technologies that can benefit people 
with disabilities.

CHOOSING THE FUTURE FOR DISABILITY IN AMERICA

Given the demographic, societal, and disability trends outlined above 
and discussed in detail within this report, a critical question is: how will 
Americans individually and collectively make the choices that will help de-
fine the future of disability? That is, will the country commit to actions to 
limit the development and progression of physical and mental impairments 
in late life, promote good health for children and young adults with early-
onset disability, and reduce environmental barriers for people with existing 
impairments? The record of the past 17 years offers reasons for serious 
concern, especially given the cost projections for public programs that are 
critical to people with disabilities.

The trade-offs or choices that Americans make about future spending 
will reflect their fundamental values about the balance between commu-
nity and individual responsibility. Still, it should be recognized that health, 
social, and other policies that assist people with disabilities do not only 
represent current transfers of resources from those without disabilities to 
those with disabilities—or from mostly younger people to mostly older 
people. Over their life spans, the majority of Americans will experience 
disabilities or will have family members who do. People may not realize it, 
but the support that they give today for policies that affect future funding 
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for disability-related programs is a statement about the level of support that 
they can expect at later stages in their own lives.

This report underscores the growing evidence that disability is not an 
unavoidable consequence of injury and chronic disease but is substantially 
affected by the actions that society takes—in the public arena and in com-
merce and other private domains. Ultimately, the future of disability in 
America rests with Americans.

COMPLETE LIST OF RECOMMENDATIONS

Disability Monitoring

Recommendation 2.1: The National Center for Health Statistics, the U.S. 
Census Bureau, the Bureau of Labor Statistics, and other relevant govern-
ment units involved in disability monitoring should adopt the Interna-
tional Classification of Functioning, Health and Disability (ICF) as their 
conceptual framework and should actively promote continued refinements 
to improve the framework’s scope and utility for disability monitoring 
and research. The Interagency Subcommittee on Disability Statistics of the 
Interagency Committee on Disability Research should coordinate the work 
of these agencies to develop, test, validate, and implement new measures 
of disability that correspond to the components of the ICF, consistent with 
public policy priorities.

Recommendation 2.2: The National Center for Health Statistics, in col-
laboration with other relevant federal agencies, should continue to improve 
the scope and quality of data—including longitudinal or panel data—on 
disability, its causes, and its consequences. These improved data sources 
should serve as the cornerstone of a new national disability monitoring 
system.

Health Care Transitions, Secondary Conditions, and Aging with Disability

Recommendation 4.1: To improve the transition of young people with 
disabilities from pediatric to adult health care, policy makers, professional 
societies, public and private payers, and educators should work to

• align and strengthen incentives in public and private health care 
programs to support coordinated care and transition planning;

• expand the use of integrated electronic medical records for chronic 
disease management and during the transition of young people with dis-
abilities from pediatric to adult health care; and

• expand chronic care education in pediatric and internal medicine 
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residency programs and add skills in the management of individuals with 
chronic health care needs to specialty board requirements.

Recommendation 4.2: To support the successful transition of young people 
with disabilities from pediatric to adult health care and independent living, 
the U.S. Congress should

• extend Medicaid and State Children’s Health Insurance Program 
(SCHIP) coverage through age 21 for children with disabilities and specify 
that Medicaid and SCHIP benefits cover transition assessments, coordina-
tion, and management services for these young people;

• fund the U.S. Maternal and Child Health Bureau to expand its 
work to develop and implement medical home and other services for young 
people with special health care needs who are over age 21 and who need 
continued transition support;

• revise the Ticket to Work program by lowering the eligibility age 
to 16 years and directing the U.S. Department of Education and the Social 
Security Administration to develop guidance for the coordination of Ticket 
to Work services with the transition services and supports provided under 
the Individuals with Disabilities Education Act; and

• direct the Centers for Disease Control and Prevention to work 
with other relevant agencies to examine opportunities for the monitoring of 
transitions through additions to state and national youth surveys or other 
cross-sectional and longitudinal data collection efforts.

Recommendation 5.1: The U.S. Congress should direct and fund the Agency 
for Healthcare Research and Quality so that it may take the lead in

• evaluating the evidence base to support the development of clinical 
practice guidelines, quality goals, and monitoring standards for the preven-
tion and management of secondary health conditions among people with 
disabilities and for the monitoring and management of people aging with 
disability;

• evaluating the evidence base about environmental contributors to 
secondary health conditions; and

• identifying research gaps and directions for further research on 
secondary health conditions and aging with disability.

Recommendation 5.2: As part of broader efforts to improve the quality 
of care provided to people with disabilities, health care professionals, 
educators, people with disabilities, and their family members should work 
together to

• develop, disseminate, and apply guidelines for the prevention and 
management of secondary conditions and for the monitoring and care of 
people aging with disability;
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• design educational modules and other curriculum tools for all rel-
evant types of health care professionals and all levels of education; and

• develop competency standards for these educational programs.

En�ironmental Barriers

Recommendation 6.1: Given the limited research on the effects of environ-
mental factors on disability, the National Institute on Disability and Reha-
bilitation Research, the National Institutes of Health, the Veterans Health 
Administration, the Centers for Disease Control and Prevention, and other 
relevant agencies should collaborate to develop a program of research in 
this area. As part of developing such a program, these agencies should

• organize a symposium to engage people with disabilities, relevant 
governmental agencies, researchers, methodologists, and other interested 
parties in a collaborative process to recommend priorities for research 
on environmental factors, as defined in the International Classification of 
Functioning, Disability and Health;

• apply these priorities in a plan for outcomes research to investigate 
the relative effects of different aspects of the environment on disability; 
and

• intensify current efforts to improve epidemiological, observational, 
and experimental measures and methods to assess the effects of specific 
environmental features on independence, participation, and quality of life 
over the short term and long term for people with disabilities.

Recommendation 6.2: To improve the accessibility of health care facilities 
and equipment and to strengthen the awareness of and compliance with 
the provisions of the Americans with Disabilities Act related to accessible 
health care facilities, 

• the U.S. Department of Justice should continue to vigorously pur-
sue and publicize effective settlements and litigation (if necessary) of com-
plaints of accessibility violations in major health care institutions; 

• the U.S. Department of Justice should issue and widely disseminate 
guidelines for health care providers that describe expectations for compli-
ance with the accessibility provisions of the act; and 

• the Joint Commission and other organizations that accredit or 
set federal program participation conditions for health care organizations 
should explicitly consider compliance with federal accessibility standards 
and guidelines in making their accreditation and participation decisions.

Recommendation 6.3: The U.S. Congress should direct the Architectural 
and Transportation Barriers Compliance Board (the Access Board)

• to develop standards for accessible medical equipment to be sup-
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ported with technical assistance and with dissemination and enforcement 
efforts by the appropriate federal agencies and

• to collaborate with the U.S. Department of Veterans Affairs, groups 
representing people with disabilities, and other relevant experts to assess 
whether the accessibility standards developed by the Access Board are ap-
propriate for health care facilities serving people with disabilities and an 
aging population.

Assisti�e and Accessible Technologies

Recommendation 7.1: Federal agencies that support research on assis-
tive technologies should collaborate on a program of research to improve 
strategies to identify, develop, and bring to market new or better assistive 
technologies for people with disabilities. Such research should involve con-
sumers, manufacturers, medical and technical experts, and other relevant 
agencies and stakeholders.

Recommendation 7.2: To extend the benefits of accessibility provided by 
existing federal statutes and regulations, the U.S. Congress should direct the 
Architectural and Transportation Barriers Compliance Board (the Access 
Board) to collaborate with relevant public and private groups to develop a 
plan for establishing accessibility standards for important mainstream and 
general use products and technologies. The plan should

• propose criteria and processes for designating high-priority product 
areas for standard setting;

• identify existing public or private standards or guidelines that 
might be useful in setting standards; and

• include medical equipment as an initial priority area.

Recommendation 7.3: The Centers for Disease Control and Prevention, 
working with the National Institute on Disability and Rehabilitation Re-
search, should launch a major public health campaign to increase public 
and health professional awareness and acceptance of assistive technologies 
and accessible mainstream technologies that can benefit people with differ-
ent kinds of disabilities.

Recommendation 8.1: The U.S. Congress should support continued re-
search and data collection efforts to

• evaluate and improve the accuracy and fairness of methods of risk 
adjusting payments to health plans serving Medicare and Medicaid benefi-
ciaries with disabilities;

• assess how these methods affect the quality of care for people with 
disabilities, including those enrolled in special needs plans; and
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• evaluate differences in the risk adjustment methods that state Med-
icaid programs use to pay health plans that enroll people with disabilities.

Recommendation 8.2: To improve access to health insurance for people 
with disabilities, the U.S. Congress should

• adopt a plan to reduce or eliminate the 24-month waiting period 
for Medicare eligibility for people who have newly qualified for Social Se-
curity Disability Insurance;

• encourage continued testing of methods to reduce disincentives in 
public insurance programs for people with disabilities to return to work; 
and

• direct states to limit recertification and reenrollment for the State 
Children’s Health Insurance Program to no more than once a year for chil-
dren with disabilities.

Recommendation 9.1: The U.S. Congress and the U.S. Department of 
Health and Human Services should begin a process of revising Medicare 
and Medicaid laws and regulations and other relevant policies to make 
needed assistive services and technologies more available to people with 
disabilities and to put more emphasis on beneficiaries’ functional capacities, 
quality of life, and ability to participate in work, school, and other areas of 
community life. Priorities include

• eliminating or modifying Medicare’s “in-home-use” requirement 
for durable medical equipment and revising coverage criteria to consider 
the contribution of these devices and equipment to an individual’s indepen-
dence and participation in community life;

• evaluating new approaches for supplying assistive technologies 
(such as time-limited rentals and recycling of used equipment) and provid-
ing timely and appropriate equipment repairs; and

• continuing research to assess and improve the appropriateness, 
quality, and cost-effectiveness of the assistive services and technologies 
provided to people with disabilities.

Organizing and Financing Disability Research

Recommendation 10.1: Federal agencies should invest in a coordinated pro-
gram to develop, test, and disseminate promising interventions, practices, 
and programs to minimize activity limitations and participation restrictions 
and improve the quality of life of people with disabilities.

Recommendation 10.2: To support a program of disability research that 
is commensurate with the need for better knowledge about all aspects of 
disability at the individual and the societal levels, the U.S. Congress should 
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increase the total amount of public funding provided for disability research. 
To strengthen the management and raise the profile of this research, the U.S. 
Congress should also consider

• elevating the National Center for Medical Rehabilitation Research 
to the status of a full institute or freestanding center within the National 
Institutes of Health with its own budget;

• creating an Office of Disability and Health in the Director’s Office 
at the Centers for Disease Control and Prevention (CDC) to promote the 
integration of disability issues into all CDC programs; and

• directing the U.S. Department of Education to support the Na-
tional Institute on Disability and Rehabilitation Research in continuing to 
upgrade its research review process and grants program administration.

Recommendation 10.3: To facilitate cross-agency strategic planning and 
priority setting around disability research and to expand efforts to reduce 
duplication across agencies engaged in disability research, the U.S. Con-
gress should authorize and fund the Interagency Committee on Disability 
Research to

• undertake a government-wide inventory of disability research ac-
tivities using the International Classification of Functioning, Disability and 
Health;

• identify underemphasized or duplicative areas of research;
• develop priorities for research that would benefit from multiagency 

collaboration;
• collaborate with individual agencies to review, fund, and adminis-

ter this research portfolio; and
• appoint a public-private advisory committee that actively involves 

people with disabilities and other relevant stakeholders to provide advice 
on the activities described above.
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Introduction

Ha�ing a disability shapes a person’s life, but it is not their total destiny.

Senator Robert Dole (1999)

Disability is not destiny for either individuals or the communities in 
which they live. Rather, disability is shaped by personal and collective 
choices. Positive choices made today not only can prevent the onset of 
many potentially disabling conditions but also can mitigate their effects 
and help create more supportive physical and social environments that 
promote a future of increased independence and integration for people 
with disabilities.

The future of disability in America is not a minority issue. If one con-
siders people who now have disabilities, people who are likely to develop 
disabilities in the future, and people who are or who will be affected by 
the disabilities of those close to them, then disability affects today or will 
affect tomorrow the lives of most Americans. Current statistics suggest 
that the number of people with disabilities living in the community or in 
institutional settings now totals more than 40 million (between 13 and 14 
percent of the population) and perhaps as many as 50 million if a more 
expansive definition of disability is used (see Chapter 3). In addition, in 
1999, nearly 18 million adults had an older spouse or parent with a dis-
ability, and almost 4 million provided care to such a family member living 



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

INTRODUCTION 1�

in the community (Spillman and Black, 2005a). Millions more people have 
children, siblings, or other younger family members with disabilities; and 
many provide informal care to these family members or to younger or older 
friends (Pandya, 2005).

DISABILITY AND RELATED SOCIETAL TRENDS

What was a real—but still decades off—demographic projection in 
1991 when the Institute of Medicine (IOM) report Disability in America 
was published is now a much more urgent concern as the initial movement 
of the post-World War II baby boom generation into late life is about to 
begin. People born in 1946 will turn age 65 in 2011. The future of disability 
in America will, in considerable measure, depend on the country’s response 
to this demographic shift, which will substantially increase the numbers 
of people and the proportion of the population most at risk for disability. 
For people age 65 and over who live in the community, the percentage of 
individuals with disabilities is now approximately 40 percent, a figure that 
is three times that for younger people. A majority of those over age 85 
experience disabilities.

The percentage of the population ages 65 years and over will increase 
from approximately 12 percent in 2000 to almost 20 percent in 2030—or 
from almost 35 million people to more than 71 million (U.S. Census Bu-
reau, 2004). The number of people age 85 or over is expected to grow from 
approximately 4.3 million (1.5 percent of the population) to approximately 
9.6 million (2.6 percent of the population). Chapter 3 provides projections 
for the rates of disability among those ages 65 and over.

Although older age is a major risk factor for disability, millions of 
younger people also live with disabilities. In 2004, more than 4 million 
children and young people between the ages of 5 and 20 years (6.5 percent) 
had disabilities (U.S. Census Bureau, 2005a). In the same year, some 20 
million people ages 21 to 64 years, or approximately 12.1 percent of the 
total population in that age group, reported disabilities. Although the risk 
of an individual experiencing disability is lower in this age group than it 
is in the older age group, the total number of younger adults with disabili-
ties currently exceeds the total for the population ages 65 and over. The 
younger group includes many people who have conditions that were once 
fatal in childhood and who are now experiencing premature or atypical 
aging related to their condition, its management, or other environmental 
factors. As discussed in Chapter 5, these individuals are moving into un-
charted territory.

Another concern for the future is that the prevalence of health problems 
and disabilities for American adults who are now in early and midlife may 
be increasing. The percentage of Americans ages 18 to 64 with reported 
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activity limitations grew during the 1990s (NCHS, 2005a). In addition, 
the prevalence of certain conditions that contribute to disability—notably, 
physical inactivity, diabetes, and obesity—is increasing in this age group; 
and surveys also show a worrisome increase in overweight or obesity 
among children (Federal Interagency Forum on Child and Family Statistics, 
2005; NCHS, 2005a). These trends raise concerns that when people now 
in early or midlife enter late life, they may experience more disability than 
the current cohort of people over age 65.

Beyond a substantial increase in the number of people in the American 
population most at risk of disability, the changing age distribution of the 
American population has other important implications for the future of 
disability in America. The Social Security Administration estimates that 
in 2031 the United States will have 2.1 workers for each Social Security 
beneficiary, compared to approximately 3.3 today (SSA, 2007b; see also 
SSA [2006c]). This projected decrease in the worker-to-beneficiary ratio 
underlies well-publicized concerns about the long-term financial future of 
Social Security, Medicare, and other programs that assist older Americans 
and that also aid many younger Americans who have serious physical or 
mental impairments. To the extent that impairments and limitations re-
lated to aging can be delayed or reduced, the expectation that many older 
individuals may need to work beyond the ages now specified for full Social 
Security benefits (age 67 for those born after 1959) will more easily be met 
(SSA, 2005b).

The changing age distribution of the population likewise explains con-
cerns about ability of the future workforce to provide paid long-term care 
services for the growing numbers of older and younger people with serious 
disabilities. One estimate is that this workforce would need to grow at an 
annual rate of 2 percent to maintain the current ratio of long-term care 
workers for the population age 85 or older, a growth rate that is almost 
seven times the 0.3 percent rate of growth projected for the working-age 
population overall (Friedland, 2004). Recent years have seen a rapid in-
crease in the number of workers providing personal care services and a less 
sharp increase in the number of nursing home and residential care aides, 
but data suggest that only one worker is available for every 10 potential 
consumers (Kaye et al., 2006).

As essential as paid caregivers are, family members—primarily wives, 
mothers, daughters, and daughters-in-law—have traditionally provided the 
great majority of care for older and younger people with disabilities. This 
source of support is under pressure from the post-baby boom reduction in 
family size, decreases in marriage rates and increases in divorce rates, and 
growth in the participation of women in the paid workforce during recent 
decades.

The average size of the American family dropped from 3.58 in 1970 



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

INTRODUCTION 1�

to 3.14 in 2000, and the drop would have been even larger without the 
country’s young immigrant families (Day, 1996; Simmons and O’Neill, 
2001). In addition, the percentage of people who have no children has 
grown. For example, among women ages 40 to 44, the percentage with 
no children rose from 10.2 percent in 1976 to 19.3 percent in 2004 (U.S. 
Census Bureau, 2005b). Elderly people in the future will have fewer chil-
dren to rely on for assistance, and lower rates of marriage and higher rates 
of divorce will limit the availability of spouses as caregivers (DHHS/U.S. 
Department of Labor, 2003).

Informal caregiving is also under pressure from the increases in the 
rates of female workforce participation. Between 1970 and 2000, the per-
centage of women who were in the labor force grew from 43 to 61 percent, 
although this trend seems to be leveling off (Population Reference Bureau, 
2005). Paid employment, even full-time employment, certainly does not 
preclude a caregiving role, but it can make the role more difficult. One 
survey indicated that almost half of informal caregivers ages 50 to 64 who 
provided care for someone age 18 or over were employed full time (Pandya, 
2005).

A 2004 survey reported that 61 percent of family caregivers for people 
ages 18 and over were women, down from a reported 73 percent in a 1997 
survey (NAC/AARP, 1997, 2004). Women, however, represented a higher 
proportion of those providing the most intense levels of care. At the same 
time that they disproportionately provide care, women who themselves 
need care are the most vulnerable to the lack of family caregivers, in part 
because many women outlive their older husbands. Almost three-quarters 
of long-term nursing home residents are female (NCHS, 2005a).

In the future, assistive technology—from advanced technologies that 
monitor individuals in their homes to memory aids to relatively simple de-
vices such as canes and walkers—likely will play an important role in sup-
porting independence for older adults and reducing their need for personal 
caregiving. Researchers have reported that between 1984 and 1999 the use 
of formal or informal caregiving for older adults with disabilities declined, 
with especially steep drops from 1995 to 1999 (Spillman and Black, 2005a; 
see also Freedman et al. [2006]). They concluded that the decline is asso-
ciated with an increase in the reported use of walkers, shower seats, and 
other assistive technologies, especially among older people who had neither 
a spouse nor children to provide informal caregiving.

ORIGIN OF STUDY TASKS AND OVERVIEW OF REPORT

The idea for this study emerged from discussions with the Centers for 
Disease Control and Prevention (CDC) about an examination of develop-
ments since the publication of Disability in America (IOM, 1991) and the 
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subsequent 1997 IOM report Enabling America. The study began with a 
workshop in 2005 and a workshop report that included the papers pre-
sented at the workshop (IOM, 2006b). For the study’s second phase, CDC 
enlisted support from the National Institute on Disability and Rehabilita-
tion Research (U.S. Department of Education) and the National Center for 
Medical Rehabilitation Research (National Institutes of Health). As part of 
an examination of the developments that have taken place since the publi-
cation of the 1991 and 1997 reports and as agreed upon with the study’s 
sponsors, the study focused on several topics, including

• Methodological and policy issues related to the definition, measure-
ment, and monitoring of disability

• Trends in the amount, types, and causes of disability
• Secondary health conditions and aging with disability
• Transitions for young people from pediatric to adult health care 

services
• Assistive technologies and supportive physical environments
• Coverage of assistive technologies and risk adjustment of payments 

to health plans by Medicare and other payers
• Directions for research

To undertake this study, the IOM, which is the health policy arm of 
the National Academy of Sciences, appointed a 14-member committee of 
experts. As wide-ranging as the study topics are, they could not include 
many issues important to people with disabilities, policy makers, clinicians, 
researchers, and others interested in the future of disability in America. For 
example, to have investigated the financial dimensions of each of the study 
topics would have required a report in itself (perhaps more than one). As-
sessing just the public and private financing of assistive services and technol-
ogies proved a remarkably time-consuming task. To cite another example, 
a number of aspects of long-term care that are important to people with 
disabilities are not examined in depth; long-term care was, however, the 
focus of another IOM report, Impro�ing the Quality of Long-Term Care 
(2001c). Also, when the present study was being planned, another project 
to examine formal and informal caregiving for people needing personal 
assistance was planned, so that topic was not included in this study. (That 
project has not, however, been funded.) Furthermore, during the course of 
its work, the committee found that the time and resources available to it 
would not allow a comprehensive review of certain issues, in particular, the 
broad range of environmental factors that contribute to disability.

One intended audience for this report includes administrative and leg-
islative policy makers and those who advise them about programs, policies, 
and research priorities that affect people with disabilities and their families. 
Other audiences include health care professionals, researchers, and advo-
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cacy groups. Although this report and its recommendations are aimed at 
these groups, the committee has tried to make the discussion relevant and 
understandable to a broader public.

This report focuses on the United States. However, consistent with 
discussions with the project’s sponsors, the next chapter selectively consid-
ers concepts of disability developed as part of an international consensus-
building process. It endorses the use of those concepts as the basis for a 
common conceptual framework for disability research and policy.

The remainder of this chapter provides a brief overview of encourag-
ing and disappointing developments since the publication of the 1991 
IOM report and the choices ahead. It also places disability in public health 
and policy contexts. Chapter 2 examines different definitions of disability, 
presents the conceptual framework adopted by the committee, and provides 
an assessment of the system for monitoring disability in America. Chapter 
3 describes trends in disability in early, middle, and late life. Chapter 4 
emphasizes the importance of considering disability across the life span as 
the context for a discussion of one important health care transition: the 
transition for young people from pediatric health care to adult health care. 
Chapter 5 discusses secondary health conditions and aging with disability.

The focus of Chapters 6 and 7 is how the physical environment and 
technologies contribute to disability or to independence and participation 
in the community. Chapters 8 and 9 examine several issues related to the 
financing of health care for people with disabilities, including coverage of 
assistive technologies and services and methods for adjusting payments to 
health insurance plans so that they fairly reflect the expected costliness of 
the plan enrollees. Chapter 10 discusses the organization and financing of 
disability-related research.

Appendix A includes more information about the committee’s charge 
and activities. Appendix B includes the table of contents for the committee’s 
2006 workshop report, and Appendix H includes short biographies of the 
committee members. The report also includes several substantive appen-
dixes. Appendix C supplements Chapter 8 with a detailed discussion of 
the methods of risk adjustment of payments to health plans. Appendixes D 
through G provide supplementary information about the policy environ-
ment relevant to people with disabilities in the areas of employment, health, 
transportation, and telecommunications.



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

22 THE FUTURE OF DISABILITY IN AMERICA

DEVELOPMENTS SINCE PUBLICATION OF 
THE 1991 AND 1997 IOM REPORTS

The 1991 and 1997 IOM reports highlighted disability as a topic of 
scientific inquiry and public health action.1 A significant feature of the 
1991 IOM report was its advocacy for a comprehensive national approach 
to disability prevention based on a more environmentally focused and less 
individually and medically focused model of the processes that create or 
reverse disability. It also called for new collaborations among research-
ers and public and private health care groups and for innovations in the 
organization and delivery of health care services. The 1997 IOM report 
stressed the importance of recognizing rehabilitation science and rehabili-
tation engineering as legitimate scientific fields of study. It recommended a 
range of efforts aimed at strengthening the science base and the transfer of 
technology to prevent disability and improving the health, productivity, and 
quality of life for individuals with disabilities. In discussing developments 
since the earlier reports, the current report focuses more on developments 
since publication of the 1991 report and less on those since publication of 
the 1997 report, which was narrower in focus.

The nation has seen important progress since 1991. Studies indicate 
that the incidence of certain types of late-life disability has declined during 
the last two decades, although the reasons for these decreases and their im-
plications have generated debate (see Chapter 3). As noted earlier, however, 
data for younger populations raise concerns that this trend of declining 
disability in late life may not continue.

In addition, advances in science and engineering increasingly allow peo-
ple to overcome or compensate for physical or mental impairments through 
medical interventions, assistive technologies, or environmental modifica-
tions. Scientists and clinicians know more today about the nature, extent, 
and management of many secondary health conditions such as pressure 
ulcers that can—if they are not prevented or successfully treated—become 
more limiting and dangerous than the initial, primary health condition.  
Diverse preventive measures have contributed to reductions in the incidence 
of certain kinds of injuries, developmental disabilities, and other health 

1 Earlier, in 1976, the National Research Council of the National Academy of Sciences issued 
the report Science and Technology in the Ser�ice of the Physically Handicapped (NRC, 1976). 
In transmitting the report to the Congress, the president of the Academy said, “The concern 
of the National Academy of Sciences for the needs of the disabled and handicapped members 
of our society has deep roots, dating back to World War II when the Academy undertook a 
program to improve the quality and availability of prosthetic and orthotic devices for military 
amputees” (p. iii). Subsequent work extended that concern from veterans to all people with 
disabilities. The 1976 report dealt with children as well as adults and with many issues similar 
to those addressed in the present report, especially strengthening research and development 
and making assistive technologies more available.
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conditions that can contribute to disability. Although the amounts invested 
in disability research are very modest compared with the amounts invested 
in biomedical research and are quite small given the impact of disability 
on individuals and communities, more social and behavioral research is 
available to guide understanding of how physical and social environments 
shape disability and how environments can be made more supportive. In 
addition to continuing efforts to prevent potentially disabling injuries and 
illnesses, continuing efforts to minimize the unwanted consequences of such 
conditions on people’s lives are critical. Strategies for doing so are discussed 
in the report chapters devoted to discussions of secondary conditions, envi-
ronmental barriers, assistive and accessible technologies, and financing of 
assistive services and equipment.

Many technological advances that affect consumers and workers 
overall have had liberating consequences for people with disabilities. For 
example, improvements in computer technology and electronic communica-
tions (combined with reductions in the costs of these technologies) make it 
much more feasible—if not common—for many people with disabilities to 
telecommute, which relieves employees of both the physical challenges and 
the time demands of traveling to workplaces. In the future, technological 
innovations and employment policies that provide additional work flexibil-
ity and accommodations at work should make it easier for both younger 
and older people with disabilities to be employed. For older workers with 
chronic health conditions, such accommodation could reduce the impact of 
the scheduled and potential future increases in the age at which full Social 
Security benefits are available.

Despite advances in science and technology, a critical question is 
whether the research gains achieved since 1991 have been translated into 
public and private policy and practice in the United States. Has society—in 
the form of government officials, clinicians, employers, and others—pos-
sessed the awareness, the resources, and the will to apply existing knowl-
edge? This report describes a number of areas in which the application 
of existing knowledge is limited, and it discusses more generally the very 
modest progress made over the past two decades toward the adoption of 
several public policy and practice recommendations made in the 1991 and 
1997 IOM reports.

For example, Medicare, Medicaid, and other health plans still signifi-
cantly restrict access to the health care services, assistive technologies, and 
personal care services that can enhance independence and make it easier 
for people with physical and cognitive impairments to be productive and 
active members of their communities. Nonetheless, changes in the federal-
state Medicaid program have—with some impetus from the U.S. Supreme 
Court—have reduced the imbalance between resources allocated for institu-
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tional care and resources for home- and community-based services for peo-
ple of limited means who are seriously limited in their self-care abilities.

Even when services are covered by Medicare or other plans, physi-
cians and others may lack the knowledge, motivation, and organizational 
or system support to appropriately assist individuals with disabilities with 
maintaining and improving their health and well-being and in managing 
age-related physical and cognitive changes. Some of the shortcomings in 
professional practice reflect the shortcomings in health care professions 
education.

During the past 40 years and more, the creation of accessible envi-
ronments that promote independence and community participation has 
become a focal point of advocacy by and for people with disabilities. The 
1991 IOM report particularly stressed the interaction between individual 
characteristics and environmental barriers in creating disability. Despite 
progress, significant environmental barriers remain, sometimes in places 
where one would not expect them, for example, in hospitals and health care 
professional offices that lack buildings, equipment, and services suitable 
for people with physical mobility, sensory, and other impairments. Outside 
the health care sphere, many public transportation systems, buildings, 
and neighborhoods still present barriers and even hazards to people with 
disabilities. As discussed in Chapter 7 and Appendix F, policies requiring 
accessibility are not always updated to cover new technologies, such as 
certain Internet communication tools. High rates of unemployment—and 
disincentives to employment—are a continuing problem for people with 
disabilities.

In 1991, the Americans with Disabilities Act (ADA) was new and a 
source of great hope. This law—in combination with other antidiscrimina-
tion policies and some state and local policies—has helped to increase the 
recognition of environmental obstacles to full participation in community 
life by people with disabilities. At the same time, as described in Appendixes 
D and E, limited resources for enforcement and several restrictive judicial 
interpretations of the law make the ADA one source among many of the 
missed opportunities that have left the future of disability in doubt.

The 1991 report noted that disability (in the form of activity limita-
tions) was associated with lower income, although it noted different pos-
sible explanations for this relationship. Differences in survey questions 
make direct comparisons difficult, but disparities clearly remain. For ex-
ample, based on census data for 2005, 25 percent of working-age people 
with disabilities and 9 percent of people without disabilities live in poverty 
(Houtenville, 2006). Seventy percent of working-age people without dis-
abilities live in owner-occupied housing, whereas 62 percent of people 
with disabilities do so. The data reported in Chapter 3 show an increasing 
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gap between the levels of employment for people with and people without 
activity limitations.

The 1997 report bluntly stated that the combined federal research ef-
fort in the area of disability was not adequate to address the current and 
future needs of people with disabilities and that more funding would be 
required to expand research to meet those needs. Notwithstanding modest 
increases in funding during the late 1990s, the situation remains essentially 
the same 10 years later. Disability research is a miniscule item in the fed-
eral government’s research budget that is not in line with either the current 
or the projected future impact of disability on individuals, families, and 
American society.

Despite the important conceptual contributions achieved by the time 
of publication of the 1991 and 1997 reports, the absence of universally 
accepted and understood terminology and concepts with which to describe 
and discuss disability continues to hamper clear communication. Respond-
ing to these ongoing concerns and to increasing interest worldwide in moni-
toring and measuring disability, the World Health Organization released the 
International Classification of Functioning, Disability and Health (ICF) in 
2001. The ICF was a major revision of the organization’s 1980 classifica-
tion, and it involved an international process of consultation and consensus 
building (WHO, 2001). As discussed further in Chapter 2, this report em-
ploys the language and concepts of the ICF framework and recommends the 
widespread adoption and further development of the framework to provide 
a common, international language for data collection and research to in-
form policies and programs that promote the independence and integration 
into the community of people with disabilities.

CHOOSING THE FUTURE OF DISABILITY IN AMERICA

The shortcomings just summarized raise serious questions about how 
individuals, families, and society in general will cope in coming decades 
when these deficiencies are combined with projections of significant in-
creases in the population most at risk of disability; possible shortages in the 
caregiving workforce; and escalating costs for programs such as Medicare, 
and Medicaid. This report argues that further actions—taken sooner rather 
than later—can help this nation avoid the most harmful and inequitable 
outcomes and achieve positive improvements in the ability of people with 
disabilities to lead independent, fulfilling, and productive lives. Doing so 
will require more intensive efforts to build on past successes, for example, 
by more fully developing and taking advantage of research and technologi-
cal advances to promote healthy aging and prevent or limit health condi-
tions and environmental barriers that contribute to disability. It will also 
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require a greater societal commitment to fulfilling the promise of the ADA 
and ending discrimination against people with disabilities.

Given the demographic, societal, and disability trends outlined above 
and discussed in detail in this report, how will U.S. society make the choices 
that will help define the future of disability? Will the country commit to 
actions to limit the development and progression of physical and mental 
impairments in late life, promote good health for children and young adults 
with early-onset disabilities, and reduce environmental barriers for people 
with existing impairments? The record of the past 16 years offers some ba-
sis for hope but also provides reason for serious concern about the future.

In the coming decades, as the number of Americans living with dis-
abilities continues to increase, costs for health care and other services will 
increase. Concurrently, the nation will face pressure from other sources 
of increasing health care costs, which have consistently grown faster than 
the gross domestic product (Chernew et al, 2005a). Although individuals 
and families will bear a significant share of the increasing costs (and the 
noneconomic costs as well), rising costs will stress federal and state gov-
ernments, which are responsible for Medicare, Medicaid, and other critical 
programs.

Medicare, Medicaid, and other public health care programs that benefit 
people with and without disabilities are supported by taxes. Projections 
of future spending increases for these programs and for income support 
programs such as Social Security have raised the prospect of difficult trade-
offs, such as reduced spending for other purposes or higher taxes, or both. 
Reducing inefficiency and the inappropriate use of health care services will 
help, but such reductions are unlikely to eliminate the need for the difficult 
choices that policy makers recognize need to be made but are, in large 
measure, delaying.

How Americans make trade-offs or choices about future spending will 
reflect their fundamental values about the balance between community and 
individual responsibility. Still, it should be recognized that health, social, 
and other policies that assist people with disabilities do not represent only 
current transfers of resources from those without disabilities to those with 
disabilities or from mostly younger people to mostly older people. Over 
their life spans, the majority of Americans will experience disabilities or will 
have a family member who does. People may not realize it, but the support 
that they give today for policies that affect future funding for disability-
related programs is a statement about the level of support that they can 
expect to receive at later stages in their own lives. These policies will help 
define the future of disability in America.

This report argues that Americans as a people should take explicit 
responsibility for defining the future of disability based on a commitment 
to fully integrating people with disabilities into community life and to de-
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veloping the knowledge, policies, technologies, and public understanding 
to support that goal. This report underscores the growing evidence that 
disability is not an unavoidable consequence of injury and chronic disease 
but results, in considerable measure, from societal decisions and actions in 
the public arena as well as in commerce and other private domains. Actions 
that prevent or reduce rather than create disability include making products 
and places more accessible to people with disabilities, eliminating policy 
disincentives for work, financing equitable access to assistive services and 
technologies, preparing health care professionals to provide appropriate 
care to people with disabilities, and investing in research to guide the de-
sign of policies and practices that promote independence and participation. 
Ultimately, the future of disability in America rests with Americans.

THE FUTURE OF DISABILITY IN A PUBLIC HEALTH CONTEXT

The future of disability is part of the future of public health because 
public health initiatives are important to monitor disability trends, prevent 
primary and secondary disability, and reduce disparities in health and well-
being in the population. In a 1988 report, The Future of Public Health, 
another IOM committee noted concerns that “this nation has lost sight 
of its public health goals” and concluded that “we have slackened our 
public health vigilance nationwide” and thereby unnecessarily threatened 
the public’s health (IOM, 1988, pp. 1–2). The report cited chronic diseases 
among the “enduring” problems of public health, but it did not really 
anticipate Disability in America, which labeled disability as “the nation’s 
largest public health problem, affecting not only people with disabilities and 
their immediate families, but also society at large” (IOM, 1991, p. 32).

During the past century and more, public health policies and programs 
have contributed to major decreases in mortality. In 1900, the age-adjusted 
death rate in the United States was an estimated 2,518 per 100,000 popula-
tion (Hoyert and Anderson, 2001), whereas in 2003 the rate was an esti-
mated 831 per 100,000 population (Hoyert et al., 2005). With this success 
in reducing premature mortality, the public health focus on preventing and 
reducing morbidity has increased, as has the emphasis on the more posi-
tively expressed goal of promoting health.

Specific attention to disability and the health and well-being of people 
with disabilities has taken more time to evolve. This evolution, which is 
still incomplete, is illustrated in the history of the Healthy People initia-
tive, which was created by the U.S. Surgeon General in 1979 to establish, 
promote, and monitor national health objectives. The initial Healthy People 
objectives focused “primarily on premature death with little attention to 
premature disability” (Michael Marge, as quoted in a previous IOM report 
[IOM, 1990b, p. 64]). A few objectives did refer to disability, such as this 
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goal: “To improve the health and quality of life for older adults and, by 
1990, to reduce the average annual number of days of restricted activity 
due to acute and chronic conditions by 20 percent to fewer than 30 days 
per year for people aged 65 and older” (U.S. Public Health Service, 1979, 
p. 7-1). Healthy People 2000 (DHHS, 1990), which was released in 1990, 
included objectives related to the prevention of certain disabling conditions 
and the collection of information about disabilities, but the number of such 
objectives was substantially short of the 32 proposed by an interagency 
group organized for that purpose (Marge, 1998). (Some objectives were 
omitted because baseline data with which to measure progress did not exist, 
and the availability of baseline data was a criterion for the inclusion of an 
objective.) It was only 2 years before publication of the 1990 report that 
CDC had emerged (after some hesitation) as the congressionally designated 
lead agency for a federal disability prevention initiative (Marge, 1999).

The increased awareness of disability as a public health issue is evident 
in Healthy People 2010 (DHHS, 2000b). In addition to attention to dis-
ability throughout the document, the report devotes a chapter to disability 
and secondary conditions. That chapter sets forth specific goals, such as 
increasing the proportion of adults with disabilities who participate in 
social activities or who report satisfaction with life (Box 1-1). It takes aim 
at the notion that people with disabilities are necessarily in poor health 
and that public health should concern itself only with preventing disabil-
ity rather than also promoting health and well-being among people with 
disabilities.

In 2005, the U.S. Surgeon General further underscored disability as an 
important public health concern in his Call to Action to Impro�e the Health 
and Wellness of Persons with Disabilities (U.S. Public Health Service, 
2005). That statement appealed for action to improve the quality of life 
for people with disabilities and increase their access to disease prevention 
and health promotion services. It set forth four broad statements describing 
goals to be achieved (p. 2):

1. People nationwide understand that persons with disabilities can 
lead long, healthy, productive lives.

2. Health care providers have the knowledge and tools to screen, 
diagnose, and treat the whole person with a disability with dignity.

3. Persons with disabilities can promote their own good health by 
developing and maintaining healthy lifestyles.

4. Accessible health care and support services promote independence 
for persons with disabilities.

Despite these and other signs of progress since 1991 in the understand-
ing of disability as a public health issue, policy and research on this dimen-
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BOX 1-1 
Public Health Objectives in Healthy People 2010

6-1 Include in the core of all relevant Healthy People 2010 surveillance in-
struments a standardized set of questions that identify “people with 
disabilities.”

6-2 Reduce the proportion of children and adolescents with disabilities who are 
reported to be sad, unhappy, or depressed.

6-3 Reduce the proportion of adults with disabilities who report feelings such 
as sadness, unhappiness, or depression that prevent them from being 
active.

6-4 Increase the proportion of adults with disabilities who participate in social 
activities.

6-5 Increase the proportion of adults with disabilities reporting sufficient emo-
tional support.

6-6 Increase the proportion of adults with disabilities reporting satisfaction with 
life.

6-7 Reduce the number of people with disabilities in congregate care facilities, 
consistent with permanency planning principles.

6-8 Eliminate disparities in employment rates between working-aged adults 
with and without disabilities.

6-9 Increase the proportion of children and youth with disabilities who spend 
at least 80 percent of their time in regular education programs.

6-10 (In development) Increase the proportion of health and wellness and 
treatment programs and facilities that provide full access for people with 
disabilities.*

6-11 (In development) Reduce the proportion of people with disabilities who 
report not having the assistive devices and technology needed.*

6-12 (In development) Reduce the proportion of people with disabilities reporting 
environmental barriers to participation in home, school, work, or community 
activities.*

6-13 Increase the number of Tribes, States, and the District of Columbia that 
have public health surveillance and health promotion programs for people 
with disabilities.

*As part of ongoing implementation activities to maintain the accuracy and relevance of 
Healthy People 2010, the U.S. Department of Health and Human Services has proposed 
that Objectives 6-10, 6-11, and 6-12 no longer be described as “developmental.” It has also 
proposed revising the text of Objective 6-10 so that it would read “Increase the proportion of 
people with disabilities who report having access to health and wellness programs” (http://
www.healthypeople.gov/data/midcourse/comments/facontents.asp?id=6).

SOURCE: DHHS (2000b).
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sion of disability are still limited. Recommendations later in this report call 
for CDC to give disability issues more prominence in its oversight of public 
health programs, surveillance, and research and to help lead a campaign to 
increase public and professional awareness of technologies that promote 
independence and productivity.

THE POLICY ENVIRONMENT OF DISABILTY

Both Disability in America and Enabling America argued for fun-
damental changes in how policy makers think about disability. The two 
reports called for increased attention to the critical roles that the physical 
and social environments—for example, work and school arrangements, 
building design, and transportation—play in determining the extent to 
which individuals with chronic physical and mental conditions can func-
tion independently and participate fully in community life. The 1997 report 
stressed that federal investment in disability and rehabilitation research was 
seriously inadequate, given the potential for clinical, engineering, social, 
and other research to improve the health, productivity, and quality of life 
of people with disabilities.

As in the past, the future of disability in America will depend in im-
portant ways on government policies in many areas in addition to public 
health. This report raises questions about the content of some policies (e.g., 
the Medicare statute’s narrow and sometimes counterproductive definition 
of “medically necessary care”), the implementation of other policies (e.g., 
the restrictive judicial interpretations of the ADA), and the timely adapta-
tion of policies in response to changing circumstances (e.g., rapid inno-
vation in communications technologies). Several chapters include policy 
recommendations.

Government policies related specifically and directly to disability—
which reflect decades of advocacy by and on behalf of people with disabili-
ties—are a source of both support and frustration. For example, although 
they are sometimes criticized for emphasizing welfare dependency over civil 
rights and distorting incentives for work, the Social Security Disability In-
surance (SSDI) and Supplemental Security Income programs serve as impor-
tant social safety nets for people with serious chronic health problems and 
impairments. At the end of 2004, almost 8 million “disabled workers and 
dependents” received income under the provisions of the Social Security 
Act, and that number increased significantly during the 1990s (SSA, 2006e). 
Still, features of SSDI, including the link between SSDI benefits and Medi-
care coverage, discourage people who might be able to do so from returning 
to work. As discussed in Chapter 8, the federal government has attempted 
to devise and test programs that reduce this disincentive for work by allow-
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TABLE 1-1 Timeline of Milestones in U.S. Disability Policy

1857 Congress created the Columbia Institution for the Instruction of the Deaf and the 
Dumb and the Blind (now Gallaudet University)

1862 Congress established veterans’ pensions based on war-related disability

1890 Disability Act of 1890 provided veterans’ pensions whether or not a disability was 
war related

1918 Soldiers Disability Act created vocational rehabilitation program for veterans

1920 Civilian Vocational Rehabilitation Act expanded the program to civilians

1935 Social Security legislation did not include disability insurance but created state-federal 
assistance programs that covered certain adults and children with disabilities

1943 Barden-Lafollette Act expanded eligibility for vocational rehabilitation services to 
people with cognitive and psychiatric impairments

1950 Social Security Act amendments extended state-federal assistance program to include 
“needy disabled”

1956 Social Security Act amendments created Social Security Disability Insurance to 
provide cash benefits to eligible workers ages 50 to 64 and adult children of deceased 
or retired workers if the child was disabled before age 18; later amendments 
expanded eligibility to younger workers

1961 American National Standards Institutes (a private group) set first minimum standards 
for making buildings accessible for “the physically handicapped”

1961 President’s Panel on Mental Retardation was created; in 1963 it called for the 
deinstitutionalization of people with mental illness

1965 Developmentally Disabled Assistance and Bill of Rights Act passed; Medicare and 
Medicaid programs established; Older Americans Act included provisions related to 
frail or homebound older people

1968 Architectural Barriers Act required accessibility in construction or alteration of 
federally owned or leased buildings

1970 Urban Mass Transportation Act required local authorities to design mass transit 
systems to be accessible to people with “handicaps”

1972 Supplemental Security Income (SSI) program established a federal needs-based 
income support program for “aged, blind, and disabled” to replace state-federal 
assistance program; SSI recipients became eligible for Medicaid in most states

1972 Medicare coverage extended to eligible adults under age 65 with disabilities

1973 Rehabilitation Act shifted priority for vocational rehabilitation to severely disabled 
individuals, provided civil rights protections (including nondiscrimination in federal 
programs and in hiring by federal agencies and most federal contractors), and created 
the Architectural and Transportation Compliance Board (now the Access Board) to 
set facility design criteria and improve compliance with accessibility standards

1975 Education for All Handicapped Children Act required free, appropriate public 
education for children with disabilities and authorized financial incentives to promote 
compliance

continued
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1978 National Institute on Disability and Rehabilitation Research and National Council 
on Disability created

1984 Voting Accessibility for the Elderly and Handicapped Act passed

1985 Amendments to Title V of the Social Security Act changed terminology related to 
block grant programs from “crippled children” to “children with special health care 
needs”

1986 Air Carriers Access Act passed

1986 Electronic Equipment Accessibility amendment (Section 508) to the Rehabilitation 
Act of 1973 provided guidelines for federal agency procurement

1988 Technology-Related Assistance for Individuals with Disabilities Act provided state 
grants to promote assistive technology

1988 Fair Housing Amendments Act prohibited discrimination in housing against people 
with disabilities

1990 Americans with Disabilities Act provided for inclusion and nondiscrimination based 
on disability in several areas: employment (Title I); government services (Title II); 
public accommodations, including medical facilities (Title III); telecommunications 
(Title IV); and certain other services, such as insurance (Title V)

1990 Education for All Handicapped Children Act renamed as Individuals with Disabilities 
Education Act (IDEA)

1991 National Center for Medical Rehabilitation Research created in the National Institute 
of Child Health and Human Development, National Institutes of Health (1990 
legislation)

1996 Telecommunications Act of 1996 required that broadcast and cable television provide 
closed captions to improve accessibility for people with hearing loss

1997 Amendments to IDEA supported initiatives for transition services for young people 
moving from school to adult living

1998 Assistive Technology Act established grant program for states

1998 Amendments to the Rehabilitation Act required electronic and information 
technology acquired by federal agencies to meet accessibility standards (regulations 
issued in 2001)

1999 Ticket to Work and Work Incentives Improvement Act provided health benefits 
and other encouragements for people to work rather than rely on cash benefits 
and reinforced requirements for federal agency purchase of accessible electronic 
equipment

2001 New Freedom Initiative announced by executive order with a focus on access to 
assistive technologies, work, education, and other opportunities for people with 
disabilities

2004 Amendments to IDEA called for every state to develop a transition monitoring plan

NOTE: This table does not include important U.S. Supreme Court cases, negotiated settle-
ments, or other outcomes of litigation. See Appendixes D, E, and F.
SOURCES: U.S. House of Representatives, Committee on Ways and Means (1974), Welch and 
Palames (1995), Berkowitz (2000), U.S. Department of Education (2000), Kaiser Commission 
(2002, Appendix 1), Blanck and Song (2003), Murray (2003), SSA, (2003a, 2005a), NCLD 
(2006), and Rasch (2006).

TABLE 1-1 Continued



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

INTRODUCTION ��

ing people who have qualified for SSDI and Medicare to retain health care 
benefits, under certain circumstances, if they become able to work.

Table 1-1 presents a capsule summary of historical milestones in fed-
eral legislative and administrative policies that were intended specifically 
to benefit people with disabilities. Early policies often emphasized income 
support. Many significant policies were adopted in the 1960s, and the pace 
of policy development accelerated through the 1970s as a civil rights per-
spective was embraced by and for people with physical or mental impair-
ments. In addition, other policies that were not narrowly aimed at people 
with disabilities have brought substantial benefits to this group. Notable 
examples include the initial Social Security Act (1935) and the initial Medi-
care legislation (1965), both of which encompassed the age group at the 
highest risk for disability and made benefits available without regard to 
health or disability status or economic need.

The diverse targets of the policies listed above—education, employ-
ment, health, voting, transportation, telecommunications, housing, and 
more—underscore the breadth and depth of disadvantage and discrimi-
nation that people with disabilities experience. Today, much of the focus 
of advocates is on interpreting, refining, and fully implementing existing 
policies related to disability while defending against policy changes or 
interpretations that could directly or indirectly threaten people with dis-
abilities. Examples of the latter include some potentially harmful changes 
in Medicaid, as described in Chapters 8 and 9.

Table 1-1 does not include decisive U.S. Supreme Court decisions that 
have affected—sometimes positively and sometimes negatively—the scope 
and application of federal disability statutes and regulations. For example, 
several decisions have significantly limited the scope and potential impact 
of the ADA as it affects discriminatory actions by state governments and 
discrimination in private employment (see, e.g., the discussion of Murphy 
�. United Parcel Ser�ice, Toyota �. Williams, and other cases in Appendix 
E). In contrast, the Supreme Court expanded the reach of the ADA in Ol-
mstead �. L.C., when it concluded that the ADA required states to provide 
community-based rather than institutional services for people with mental 
disabilities when it was medically appropriate and acceptable to the individ-
ual in question (see Appendix D). This decision reinforced and accelerated 
policies and programs already in place to promote home and community-
based services as an alternative to institutional care (see Chapter 9).

Much of the foundation for the ADA, including key definitions and 
prohibitions, was laid by the Rehabilitation Act of 1973. This legislation, 
which remains in force, prohibits discrimination on the basis of disability 
in programs conducted by federal agencies, in programs receiving federal 
financial assistance, in federal employment, and in the employment prac-
tices of federal contractors.
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The five titles of the ADA extended and expanded the protections of 
the Rehabilitation Act in important ways. They banned discrimination 
against qualified individuals with disabilities in any aspect of public- or 
private-sector employment; prohibited discrimination by public institutions, 
including state and local governments (whether federal funding is involved 
or not); and prohibited discrimination in the provision of goods or services 
by commercial facilities and places of public accommodation, including pri-
vate health care facilities. The legislation also directed improvements in the 
availability of certain interstate and intrastate telecommunications services 
for people with hearing and speech impairments (see Appendix F).

One critical feature of the ADA is that enforcement is, for the most 
part, reactive. It depends substantially on federal agency responses to com-
plaints by or on behalf of individuals who have encountered violations of 
the law. The U.S. Congress has been criticized for providing insufficient 
funding for enforcement, and agencies have been cited for not developing 
coherent strategies and priorities for enforcement of antidiscrimination laws 
(see, e.g., NCD [2000c]). The discussion of health care facilities in Chapter 
6 illustrates some of the strengths and limitations of the ADA and other 
laws and regulations in achieving accessible physical environments.

As is true for many other public policies, the effectiveness of the ADA 
and other policies very much depends on voluntary action by regulated 
entities, informal pressure by advocates, and the creation of a supportive 
cultural environment. A supportive and aware public will be vitally im-
portant in the years to come as critical choices continue to be made about 
policies that affect people with disabilities.
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Definition and Monitoring of Disability

[D]isability no longer means a condition, an incapacity, or lack that be-
longs to a body, but rather a product of the interactions between self, 
society, body, and the �ariety of interactions (from political economies to 
personal commitments) that they engender.

Sharon Snyder (2006)

In the last half century, the understanding of disability and the lan-
guage that has been used to describe it have changed dramatically. Certain 
language—for example, “handicapped worker”—has largely disappeared. 
More important, the point that Snyder made in the quotation presented 
above—that disability is not an individual attribute but an interaction be-
tween the individual and the environment—increasingly informs discussions 
of disability and disability policy. The Americans with Disabilities Act and 
other public policies that are intended to eliminate or reduce environmental 
barriers to independence and community integration illustrate the point.

Nonetheless, the absence of universally accepted and understood terms 
and concepts with which to describe and discuss disability continues to be a 
major barrier to consolidating scientific knowledge about the circumstances 
that contribute to disability and the interventions that can prevent, mitigate, 
or reverse it. Its absence hampers clear communication and complicates sys-
tematic comparisons across research studies, among groups with different 
conditions, across nations and different cultures, and over time.

This chapter begins with an examination of concepts of disability. 
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It endorses the adoption of the conceptual framework published by the 
World Health Organization (WHO) in 2001 as a means of promoting clear 
communication and building a coherent base of national and international 
research findings to inform public and private decision making. At the 
same time, it identifies several directions for refining and improving that 
framework to better serve monitoring (surveillance), research, and public 
policy purposes. The chapter also reviews current disability monitoring ac-
tivities, evaluates progress since publication of the 1991 and 1997 Institute 
of Medicine (IOM) reports on disability, and sets forth recommendations 
for further improvements in monitoring programs.

TOWARD A COMMON CONCEPTUAL FRAMEWORK

A significant feature of the 1991 IOM report Disability in America was 
the conceptual framework that it set forth for understanding disability not 
only as a series of consequences of disease or injury but as a consequence 
of people’s relationship with their environments—environments that might 
be supportive of participation in society or that might present obstacles to 
such participation. Building in particular on the work of Saad Nagi (1965, 
1991), it attempted to define a common language for describing and un-
derstanding disability and related concepts. The report used the following 
definitions of stages in the process by which people acquire disabilities or 
improve their functioning in the context of a particular social and physical 
environment:

• Pathology: “interruption or interference of normal bodily processes 
or structures caused by disease, trauma, or other conditions”

• Impairment: “loss and/or abnormality of mental, emotional, physi-
ological, or anatomical structure or function; includes all losses or ab-
normalities, not just those attributable to active pathology; also includes 
pain”

• Functional limitation: “restriction or lack of ability to perform an 
action or activity in the manner or within the range considered normal that 
results from impairment” 

• Disability: “inability or limitation in performing socially defined 
activity and roles expected of individuals within a social and physical envi-
ronment;” also, a “gap between a person’s capacities and the demands of 
relevant, socially defined roles and tasks in a particular physical and social 
environment” (IOM, 1991, pp. 79–81)

The 1997 IOM report Enabling America relied on the 1991 IOM 
conceptual framework but made some refinements related, in particular, 
to clarifying the interaction between the person and the environment and 
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the dynamics of the “enabling/disabling” process. The two reports also 
pointed to secondary health conditions as important and potentially pre-
ventable contributors to the progression of health conditions to disability. 
(As defined in Chapter 5 of this report, secondary conditions are potentially 
preventable health conditions for which individuals with a primary health 
condition are at increased risk.) In addition, the two reports included qual-
ity of life as an important concept in understanding the impact of health 
conditions, impairments, functional limitations, and disabilities on people’s 
sense of well-being in relation to their personal goals and expectations.

Although many researchers in the United States adopted the IOM 
framework, others, particularly in international circles, relied on the World 
Health Organization’s International Classification of Impairments, Dis-
ability and Handicaps (ICIDH) (WHO, 1980). Responding to concerns 
that the ICIDH was outdated and inadequate to meet current needs for an 
international classification standard to describe disability, WHO developed 
a new International Classification of Functioning, Disability and Health 
(ICF), which was released in 2001 (WHO, 2001).

To encourage worldwide acceptance and cultural applicability, WHO 
developed the ICF framework using a global consensus-building process 
that involved multiple stakeholders, including people with disabilities. Un-
like the ICIDH, the ICF was endorsed in May 2001 by the World Health 
Assembly as a member of the family of International Classifications, the 
best known of which is the International Classification of Diseases (ICD). 
Among the most promising aspects of the ICF framework is its potential to 
provide a standardized, internationally accepted language and conceptual 
framework that will facilitate communication across national and disci-
plinary boundaries and thereby help build a coherent and consistent body 
of scientific knowledge to inform policies and programs that promote the 
well-being, independence, and integration of people with disabilities.

Consistent with previous disability frameworks, the ICF attempts to 
provide a comprehensive view of health-related states from biological, per-
sonal, and social perspectives (Box 2-1). It describes human functioning and 
disability as the product of a dynamic interaction between various health 
conditions and environmental and personal contextual factors. In contrast 
to earlier frameworks and as reflected in its title, the ICF framework has 
components that can be “expressed in both positive and negative terms” 
(WHO, 2001, p. 10). The term “handicap” is no longer used in the English 
version of the revised classification.1

As in the frameworks presented in the 1991 and 1997 IOM reports 
and the earlier ICIDH framework, the ICF identifies multiple levels of hu-

1 The French language version of ICF is, however, called the Classification Internationale du 
Fonctionnement, du Handicap et de la Santé. 
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BOX 2-1 
Major Concepts in the International Classification 

of Functioning, Disability and Health

Health condition: umbrella term for disease, disorder, injury, or trauma
Functioning: umbrella term for body functions and structures, activities, and 
participation
Disability: umbrella term for impairments, activity limitations, and participation 
restrictions

Body function: physiological functions of body systems (including psychological 
functions)
Body structure: anatomical parts of the body such as organs, limbs, and their 
components
Impairment: problems in body function or structure, such as a significant devia-
tion or loss

Activity: execution of a task or action by an individual
Activity limitations: difficulties that an individual may have in executing activities

Participation: involvement in a life situation
Participation restriction: problems that an individual may experience in involve-
ment in life situations

Environment: the physical, social, and attitudinal environment in which people live 
and conduct their lives

Personal factors: contextual factors that relate to the individual, such as age, 
gender, social status, and life experiences

SOURCE: WHO (2001, pp. 10, 211–214).

man functioning and disability: at the level of the body or body parts, at 
the level of the whole person, and at the level of the whole person who is 
functioning in his or her environment. These levels, in turn, involve three 
aspects of human functioning that the ICF terms body functions and struc-
tures, acti�ities, and participation. One significant difference in the ICF 
framework in comparison with earlier frameworks is that the function and 
disability become generic or umbrella terms in the ICF framework. Thus, 
the term disability serves—and is used in this report—as an umbrella term 
for impairments, acti�ity limitations, and participation restrictions.

The ICF framework starts with the concept of a health condition, a 
general term for a disease, disorder, injury, trauma, congenital anomaly, or 
genetic characteristic. ICF specifically includes aging as a health condition 
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(WHO, 2001, p. 212). A health condition is the starting point for the pos-
sible development of an impairment, activity limitation, or participation 
restriction. It usually has a diagnosis as defined and coded either in WHO’s 
ICD (ICD-10, for its current 10th revision [WHO, 2006]) or in the Ameri-
can Psychiatric Association’s Diagnostic and Statistical Manual of Mental 
Disorders (DSM IV TR, for its current fourth edition [APA, 2000]).2

The ICF concept of impairment is similar to that of the IOM. The IOM 
concept of functional limitations shares elements with the ICF concepts of 
impairment (e.g., for limitations in hearing) and activity limitation (e.g., for 
limitations in mobility).

In contrast, the definition of disability presented in the 1991 and 1997 
IOM reports is more specific than that of the ICF. It highlights social 
roles—the expectations of a society or culture for its members—and the 
gap that may exist between individuals’ capacities and their performance 
of social roles in given physical and social environments. The ICF compo-
nent that most nearly corresponds to this conceptualization is participation 
restriction, which is defined as “problems an individual may experience in 
involvement in life situations” (WHO, 2001, p. 10). Restriction is explained 
as the “discordance between the observed and expected performance,” in 
which expected performance refers to a “population norm” or standard 
based on the “experience of people without the specific health condition” 
(p. 15). Performance is described as “what an individual does in his or her 
current environment” (p. 15). Life situation is not explicitly defined; but 
the ICF domains of participation include categories of “domestic life” (e.g., 
acquiring a place to live and managing a household); “major life areas” 
(e.g., education and employment); and “community, social, and civic life” 
(e.g., attending religious services, voting, and participating in professional 
organizations).

Two other concepts defined in the ICF framework as contextual ele-
ments are environmental and personal factors. En�ironmental factors are 
“all aspects of the external or extrinsic world” that form “the physical, 
social, and attitudinal circumstances in which people live and conduct their 
lives” (pp. 10, 213). The domains for environmental factors cover specific 
features of the person’s actual environment (e.g., the attitudes of commu-
nity members) that facilitate or hinder a person’s functioning. Personal fac-
tors include gender, race, age, lifestyle, habits, social background, and other 
individual characteristics or experiences that are not classified elsewhere in 

2 For example, spinal cord injury has 11 ICD-10 codes that distinguish different types of 
injury (e.g., fracture of the lumbar spine, fracture of the neck, or the sequelae of a spinal cord 
injury), whereas multiple sclerosis has a single ICD-10 code. ICD-10 includes codes for mental 
disorders, and these codes are used in many countries instead of the American Psychiatric 
Association’s DSM.
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the ICF. Although they are not characterized in this way by the ICF, the 
negative aspects of certain contextual elements could be included among the 
risk factors for disability, as defined in the 1991 and 1997 IOM reports.

The ICF categorizes most of its major concepts or components into 
domains (Box 2-2), which are further subdivided into chapter headings 
and more detailed classifications and codes. The exception is that the ICF 
includes neither domains nor codes for personal factors. Thus it does not 
provide a uniform scheme for classifying individual characteristics that may 
affect the outcome of a potentially disabling condition.

To capture more detailed descriptive information about functioning or 
disability, the framework includes qualifiers that identify the presence and 
severity of a decrement of functioning.3 Within the activity and participa-
tion areas, the ICF advocates the use of qualifiers to assess performance and 
capacity.4 In essence, the performance qualifiers capture what people actu-
ally do in their usual environments, whereas the capacity qualifiers describe 
the person’s inherent ability to function without assistance.

In the ICF manual, WHO acknowledges that the developers of the ICF 
could not agree on what individual situations should be coded as activi-
ties and what individual situations should be coded as participation. Its 
explanation cites “international variation and differences in the approaches 
of professionals and theoretical frameworks” (WHO, 2001, p. 16). As a 
result, the ICF presents a single list of domains for activities and participa-
tion and invites users, if they so wish, to differentiate them in their own 
operational way. Thus some researchers might consider difficulty in prepar-
ing meals to be an activity limitation, whereas others might categorize it 
as a participation restriction. As discussed below, this lack of conceptual 
specificity is one of the shortcomings in the ICF.

3 In the domain of body function, the qualifier is the presence and degree or severity of 
a specific impairment rated on a five-point scale: no, mild, moderate, severe, or complete 
impairment. For body structures, in addition to this severity qualifier, an additional qualifier 
is used to indicate the nature of a structural change (e.g., partial absence). To cite examples, 
b1678.3 is the code for “severe impairment in specific mental functions of language” (WHO, 
2001, p. 59), and code s730.32 indicates “a severe impairment involving the partial absence 
of the upper extremity.”

4 A performance qualifier is used to describe what an individual does in his or her current 
environment, which may present barriers (e.g., the absence of personal help) or supports (e.g., 
the availability of assistive devices). In contrast, capacity qualifiers describe an individual’s 
inherent ability to execute a task or an action. The capacity qualifier identifies a person’s high-
est probable level of functioning without assistance at a given time. Ideally, capacity would 
be assessed in a standardized or uniform environment that would allow comparisons across 
research or assessment settings. The same five-point scale used for impairments is used to re-
cord the severity of performance or capacity limitations. For example, code d5100.1_ indicates 
“mild difficulty with bathing parts of the body with the use of assistive devices available to 
the person.” Code d5100._2 indicates moderate difficulty in the same task without the use of 
assistive devices or person help.
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BOX 2-2 
Components and Domains of Human 

Functioning in the International Classification 
of Functioning, Disability and Health

Body Function and Structure

Body Function: Body Structure:
Mental functions Structure of the nervous system
Sensory functions and pain Eye, ear, and related structures
Voice and speech functions Structures involved in voice and 

speech
Functions of the cardiovascular, 

hematological, immunological, and 
respiratory systems

Structure of the cardiovascular, immu-
nological, and respiratory systems

Functions of the digestive, metabolic, Structures related to the digestive,
and endocrine systems metabolic, and endocrine systems
Genitourinary and reproductive 

functions
Structure related to genitourinary and 

reproductive systems
Neuromusculoskeletal and movement-

related functions
Structures related to movement

Functions of the skin and related 
structures

Skin and related structures

Activities and Participation

Learning and applying knowledge
General tasks and demands
Communication
Mobility
Self-care
Domestic life
Interpersonal interactions and relationships
Major life areas
Community, social, and civic life

Environmental Factors

Products and technology
Natural environment and human-made changes to the environment
Support and relationships
Attitudes
Services, systems, and policies

Personal Factors

Not categorized

SOURCE: WHO (2001, pp. 29–30).
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ADOPTING AND IMPROVING THE ICF

The international consensus process used to develop the ICF and its 
growing use worldwide have provided a significant opportunity to achieve 
agreement on an international taxonomy for defining, classifying, and mea-
suring function, disability, and health with standard concepts and termi-
nologies. As noted above, an important innovation provided by the ICF is 
that the nomenclature includes positive descriptions of human functioning 
and not just the negative consequences of disease or injury, a feature that is 
very important to the disability advocacy community. The development of 
standardized measurement instruments based on the ICF would contribute 
to their adoption in disability research, which would, in turn, help improve 
data comparability over time and across studies, cultures, and nations. This 
would aid analyses of the causes and consequences of disability and help 
guide the development of public policy to benefit people with disabilities, 
their families, and society at large. In addition, the ICF conceptual frame-
work and classification scheme will support needed research on the contri-
bution of environmental factors to disability. For these reasons, this report 
uses the ICF conceptual framework and supports its worldwide adoption 
and use as a standard terminology and classification system, although at 
times the use of other language employed in laws and policy discussions 
will be necessary.

At the same time, the committee has identified directions for improv-
ing and refining the ICF conceptual framework. These directions include 
developing activity-participation distinctions and measures, adding quality 
of life as a key concept in understanding disability, developing domains 
for personal factors, recognizing secondary health conditions related to a 
primary health condition, further developing environmental factors, and 
incorporating a dynamic model of the enabling/disabling process. (These 
areas for improvement are summarized in Box 2-7 in the Recommenda-
tions section at the end of this chapter.) Several of these topics are being 
considered by WHO, United States government agencies, and other groups 
around the world as part of conferences, working groups, and other activi-
ties to refine and apply the ICF.

Clarifying Activity Limitations and Participation Restrictions

A first and well-recognized aspect of the ICF that needs further devel-
opment involves the interpretation and categorization of the concepts of 
activity and participation. Reflecting the difficulty that the ICF developers 
encountered in differentiating the two concepts, the final ICF document 
presents them as conceptually distinct with different definitions, but the 
actual classification scheme provides a single combined list of life areas that 
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are not specifically linked to one concept or the other (as displayed earlier 
in Box 2-1). In an appendix (called an annex), the ICF manual describes 
how users could, if they so wished, develop operational measures that dif-
ferentiated between activity and participation. Among the suggestions is 
the use of the qualifiers of performance and capacity to differentiate among 
these concepts at an operational level, but the usefulness of this approach 
has not been confirmed empirically.

Several researchers have criticized the lack of a clear operational dif-
ferentiation between the concepts of activity and participation in the ICF 
as theoretically confusing and a step backward from earlier disability 
frameworks (see, e.g., the work of Jette et al. [2003], Nordenfelt [2003], 
Simeonsson et al. [2003], Barral [2004], Schuntermann [2005], and Whit-
eneck [2006]). Operational differentiation among concepts and the ability 
to measure each concept precisely and distinctly is important for clear com-
munication, monitoring, and research. If the differences between these two 
concepts are not clarified or otherwise resolved in some coherent fashion 
and if different users distinguish these core concepts in different ways, the 
goal of a universal and standard language for classifying individuals with 
respect to the burden of health conditions will remain unfulfilled.

For example, Schuntermann (2005), who has worked on implementing 
the ICF in Germany, notes that severe problems have been encountered with 
the measurement of activity and participation using capacity and perfor-
mance qualifiers. He also notes a fear that the lack of an agreed-upon way 
of differentiating activity and participation may undermine efforts to make 
valid international and cross-cultural comparisons.5

Researchers are beginning to examine the boundaries of the activity 
and participation domains of the ICF and exploring ways in which the 
ICF concepts might be reconceptualized (Nordenfelt, 2003; Perenboom 
and Chorus, 2003; Okochi et al., 2005; Schuntermann, 2005; Whiteneck, 
2006). For example, Whiteneck (2006) has argued that activity is primar-
ily individual (performed alone) and that participation is primarily social 
(performed with others). Also, activities tend to be somewhat less environ-
mentally dependent and to be a primary focus of medical rehabilitation, 

5 With respect to international comparisons, Kapteyn and colleagues (2004) caution that 
categorization options (e.g., whether an impairment or limitation is mild or severe) may be 
interpreted differently in different cultures (see also Banks et al. [in press]). They cite Dutch 
and U.S. data showing quite different distributions of self-reported health status; for example, 
6 percent of Dutch respondents categorized themselves in excellent health, whereas 25 percent 
of Americans did so. This suggests that the “circumspect Dutch appear to run to the cen-
ter . . . while the ever optimistic Americans are four times more likely to state that they are 
in excellent health” (p. 7). Potentially, a process of cultural “norming” could compensate for 
some cultural and cross-national differences.
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whereas participation restrictions, including discrimination in employment 
and other areas, offer clear targets for public policy.

Nordenfelt (2003) has offered a radical, yet simplifying, suggestion to 
resolve the current confusion between the activity and the participation do-
mains of the ICF by combining the two domains into a single domain of ac-
tion. He further proposes that action be qualified in ways that are relevant 
in the context of rehabilitation or health care but not exclusively so. In 
contrast to qualifiers contained in the current version of the ICF, he argues 
that actions could be subdivided in terms of their simplicity and complex-
ity. (Climbing stairs would be a simple action, whereas working would be 
a complex action.6) Nordenfelt’s analysis has some elements in common 
with that of Whiteneck, but it lacks the stress on community involvement or 
social role performance that Whiteneck’s approach maintains, unless some 
of the subcategories of action could be formulated to re-create it.

Although this committee does not endorse any particular approach to 
resolving the problem, it believes that the lack of operational differentiation 
between the concepts of activity and participation is a significant deficit in 
the ICF. Developing the conceptual base for such differentiation or sub-
stituting some alternative conceptualization is a key step that needs to be 
taken to clarify and refine the ICF so that it provides a better foundation 
for disability monitoring and research.

Adding Quality of Life to the Framework

The committee is also concerned that the concept of quality of life is 
not explicitly named or defined as an ICF component or element, although 
“establishing links” with this concept is mentioned as a future direction in 
the ICF manual.7 In other documents, WHO has defined quality of life as 
“the perception of individuals of their position in life, in the context of the 
culture and value systems in which they live and in relation to their goals, 
expectations, standards, and concerns” (WHOQOL, 1993, p. 153).

Conceptually, quality of life is much broader than the health-related 
quality of life. Indeed, some measures of health-related quality of life 
overlap with some measures of impairments or activity limitations. For ex-

6 Nordenfelt also suggests that there are three preconditions for the types of actions that 
are now included within the activity and participation domains of the ICF. For any action to 
occur, the individual must have the capacity (i.e., inherent potential) to perform the action. 
The individual must also have the opportunity to transform inherent potential into action in 
his or her actual environment. Finally, the person must have the will to perform the action. 
All actions, whether they are defined as activity or participation, are performed in physical, 
social, and cultural contexts.

7 A taxonomic annex to the ICF manual depicts a universe of “well-being” as part of the 
context of the ICF. Well-being is defined as “encompassing the total universe of human life 
domains . . . that make up what can be called ‘a good life’” (WHO, 2001, p. 211).
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ample, the Centers for Disease Control and Prevention (CDC) has a 14-item 
set of questions on health-related quality-of-life, one of which is, “Are you 
limited in any way in any activities because of any impairment or health 
problem?” (CDC, 2005a), which is similar to U.S. Census Bureau and other 
survey questions used to identify people with disabilities. A WHO instru-
ment asks some similar questions, for example, “How well are you able to 
get around?” Unlike the CDC instrument, however, the WHO instrument 
also asks, “How much do any difficulties in mobility bother you?” as well 
as other more general questions such as “How satisfied are you with your 
abilities?” and “How satisfied are you with your quality of life?” (WHO, 
1995; see also WHOQOL [1993] and Bonomi et al. [2000]). These ad-
ditional questions tap the critical subjective dimension of perceptions and 
preferences that distinguish quality of life from other concepts.

In a paper prepared for an IOM workshop and workshop report (IOM, 
2006b), Whiteneck (2006) identified quality of life as a key missing com-
ponent of the ICF framework, and this committee agrees.8 In addition to 
refining the ICF conceptual framework to include quality of life, a related 
area for conceptual and empirical work is clarification of the relationship 
between quality of life and the existing ICF concepts (see Jette and Badley 
[2002] for a discussion of conceptual issues).

Categorizing Personal Factors

An additional area for improvement in the ICF is the categorization of 
personal factors, which the ICF includes as a concept without a correspond-
ing classification. Personal factors often have an environmentally influenced 
component (e.g., literacy may be limited by economic, cultural, or other 
constraints), which complicates the task but which does not eliminate the 
need for further development of the ICF in this area. This need is recognized 
in the ICF manual.

To the extent that personal factors, such as adherence to treatment 
recommendations or personality characteristics, are perceived as poten-
tially “blaming the victim” or suggesting that a problem exists with the 
individual, then they will be controversial (Whiteneck, 2006). To deal with 
this realistic apprehension, the process of developing categorizations of 
personal factors should include, in particular, people with disabilities and 
others who are sensitive to this issue.

8 Whiteneck suggests that qualify of life be added to the ICF as an additional domain. Ex-
cluding it from the framework would negate the importance of the individual’s self-evaluation 
as part of any comprehensive assessment of disability. Treatment of qualify of life as another 
qualifier would add to the ICF’s conceptual confusion and would, like excluding the concept, 
diminish its importance.
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Recognizing Secondary Conditions

Another concern of the committee is that, although secondary condi-
tions are stressed in both the 1991 and 1997 IOM reports and are the sub-
ject of a chapter in this report, they are not explicitly recognized in the ICF 
conceptual framework. As defined in Chapter 5 of this report, secondary 
conditions are potentially preventable health conditions for which individu-
als with a primary health condition are at increased risk. The contribution 
of such conditions to disability and the interactions of individual and en-
vironmental characteristics as they affect the development or prevention of 
secondary conditions should be incorporated into future refinements of the 
ICF framework. Such recognition would not require modifications to the 
coding structure of the ICF because these conditions can be coded by using 
the ICD, as is done for primary health conditions.

Further Developing Environmental Factors

Considerable attention is being paid to the further conceptual develop-
ment of the environmental component in the ICF. As summarized earlier in 
Box 2-2, environmental factors include elements of the physical, societal, 
and attitudinal environments in which people live and conduct their lives. 
Sanford and Bruce (2006) have argued that the ICF lacks measurement 
constructs for important dimensions or characteristics of the environment. 
For example, it treats certain characteristics such as wheelchair ramps as 
either present or absent, without any provision for the rating of a ramp’s 
slope, surface, length, or other features that could affect ease of use.

In another review of the ICF, Steinfeld and Danford (2006) noted that 
the ICF classification of environmental factors needs further development 
before it can be used as a tool to assess the outcomes of Universal Design 
applications (see discussions of Universal Design in Chapters 6 and 7). For 
example, although the ICF has a code for sound intensity, more guidance 
is needed on how to code or rate specific auditory aspects of the physical 
environment (and its design), such as background noise or the presence of 
a public address system. Thus, another direction for improving the ICF is 
the further evaluation and improvement of the environment coding scheme 
to allow more complete and accurate specification of environmental factors 
that may affect functioning (see also Keysor [2006]).

Depicting Functioning and Disability as Dynamic Processes

The committee notes that the ICF is a classification scheme. Unlike the 
Nagi and 1991 and 1997 IOM frameworks, it does not present a model 
of disability—or enablement/disablement—as a dynamic process. In this 
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respect, even if a definitional “crosswalk” between these models and ICF 
concepts is required, process models and their elaborations remain impor-
tant (see, e.g., Verbrugge and Jette [1994], Fougeyrollas et al. [1998], and 
Jette and Badley [2002]). Such models help focus research on identifying 
and understanding interactions among health conditions, other personal 
characteristics, and environmental factors that contribute to the movement 
of individuals from one health or disability state to another. One important 
obstacle to the development of a conceptually useful, testable model is the 
lack of agreement on these different states, that is, on what qualifies as an 
activity limitation or as a participation restriction.

A NATIONAL DISABILITY MONITORING SYSTEM

The lack of a national disability monitoring (surveillance) program, 
highlighted in the 1991 IOM report, remains a serious shortcoming in the 
country’s health statistics system. The current program falls significantly 
short of providing key information that can be used to guide public and 
private action to improve opportunities and remove barriers to indepen-
dence and community participation for people with disabilities. As dem-
onstrated in Chapter 3, disability statistics must be patched together from 
multiple surveys to cover people of all ages and in all living situations, and 
gaps often remain. Surveys may exclude young children or adults younger 
than retirement age, and individuals with disabilities living in institutional 
settings or assistive living environments are excluded altogether or are not 
easily identified. Although panel studies that monitor disability trajectories 
and risk factors in the older population exist, they are much less complete 
for children and nonelderly adults. They thus offer few opportunities to 
study questions related to aging with disabilities for younger adults (see 
Chapter 5). Existing surveys are also particularly weak in terms of their 
ability to help evaluate progress in the removal of environmental barri-
ers to participation. The committee’s assessment is based on a review of 
national periodic or ongoing surveys that include measures of disability 
(Table 2-1).

The committee identified several key components of a comprehensive 
disability monitoring system that are consistent with the ICF framework. 
Ideally, core measures for such a system should include aspects of impair-
ments in body structures and functions, activity limitations, participation 
restrictions, and key features of the environment as well as personal factors. 
(Note that certain important personal factors, such as race and ethnicity, 
education, and income, are already collected in most surveys.) Data collec-
tion and monitoring should cover individuals of all ages and in all living 
situations (including the community, group residential care settings, and 
institutions). It should provide information that can be used to monitor the 
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TABLE 2-1 Overview of National Surveys That Include Measures of 
Disability

Survey Type and Survey (Years of Data)
Ages 
(Years)

Institutional 
Population 
Included?

Cross-Sectional Sur�eys

National Survey of Children with Special Health Care 
Needs (2000–2001, 2005–2006)

0-17 No

National Survey of Children’s Health (2003–2004) 0-17 No 

Behavioral Risk Factor Surveillance System Modules 
(1993–2005), Core (2001, 2003–present)

18+a No

American Community Survey (1999–present) All Yes, beginning 
in 2006

National Health and Nutrition Examination Survey 
(1971–1975, 1976–1980, 1999–2003)

All No

National Health Interview Survey (NHIS), 
(1957–present)

All No

NHIS Disability Supplement (1994–1995) All No

Panel Sur�eys

Current Population Survey (1942–present) 15+ No

Medicare Current Beneficiary Survey (1992–present), 
for elderly and disabled individuals

18+ (with 
disability) 
and 65+

Yes

Health and Retirement Study (1992–present) 50+ Yes

National Long-Term Care Survey (1982, 1984, 1989, 
1994, 1999, 2004)

65+ Yes

NHIS Supplements on Aging/Longitudinal Study on 
Aging (1984–1990 and 1994–2000)

70+ No

National Longitudinal Survey of Labor Market 
Experience, Youth Cohort (NLSY79) (1979–present); 
NLSY79 Children (1986–present)

Youth 
cohort: 14–
22 in 1979 
Children: 
0–14

No

Medical Expenditure Panel Survey (1996–present) All No

Panel Study of Income Dynamics (1968–present) Child 
Development Supplement (1997, 2002–2003)

All
0–12

No

Survey of Income and Program Participation 
(1983–present)
Adult Disability Topical Module
Child Disability Topical Module

All No

 aThe Behavioral Risk Factor Surveillance System has had occasional childhood modules 
under its Child Health Assessment and Monitoring Program.
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incidence, prevalence, severity, and duration of the various components of 
disability. In addition, it should help analysts and policy makers learn more 
about risk factors for disability, including the contribution of environmental 
and personal factors to the development or reversal of activity limitations 
and participation restrictions.9

Progress in Disability Monitoring

The 1991 IOM report proposed that “a national disability surveillance 
system should be developed to monitor over the life course the incidence 
and prevalence of (1) functional limitations and disabilities; (2) specific 
developmental disabilities, injuries, and diseases that cause functional limi-
tations and disability; and (3) secondary conditions resulting from the 
primary disability. The system should also monitor causal phenomena, 
risk factors, functional status, and quality of life, and provide state-specific 
data for program planning and evaluation of interventions” (IOM, 1991, 
p. 275). The report suggested that the National Health Interview Survey 
should be revised to include more items relevant to understanding disability. 
For example, it proposed that core survey questions on mental disorders 
and other potentially disabling conditions should be added to the survey to 
estimate the magnitude of these conditions in the general population and 
the extent to which they contribute to disability. The report also called for 
more data on the personal and social effects and the economic consequences 
of disability in the United States, for longitudinal surveys to collect data on 
the incidence and prevalence of functional limitations and disease, for ad-
ditional questions to be developed for the year 2000 decennial census, and 
for consideration of panel studies that monitor individuals over time.

On the basis of its review of existing national surveys and related 
activities, the committee concluded that, although the monitoring system 
has improved since 1991, the situation is, in many respects, much as it was 
then.10 The number of surveys that collect disability data has increased, 

9 Although not a form of population surveillance or monitoring, another initiative that 
should be noted is the National Institutes of Health’s PROMIS (Patient-Reported Outcomes 
Measurement Information System) project. As discussed further in Chapter 10, the project 
aims to improve measures of patient-reported symptoms and other health outcomes and make 
them more easily and widely used in clinical research and practice. In the resources consulted 
by the committee, the domains of outcomes and measures are not explicitly mapped to ICF 
concepts, which would be desirable as part of the initiative’s further development.

10 The committee notes the important contributions of other surveys that have been more 
limited in scope (e.g., the 1993 to 1995 Women’s Health and Aging Study, which focused on 
women ages 65 and over in Baltimore [Guralnik et al., 1995]), that have examined a single 
topic in depth (e.g., the 2001 National Survey on Assistive Technology and Information Tech-
nology [Carlson and Berland, 2002]), or that have focused on health care providers (e.g., the 
National Nursing Home Survey conducted by the National Center for Health Statistics).
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but analysts and policy makers continue to be limited in making straight-
forward comparisons across surveys and across time. For example, several 
surveys include questions about limitations in activities of daily living 
(ADL) and instrumental activities of daily living (IADL), but the specific 
questions vary.11

Notwithstanding the limitations of the data, one area of progress in-
volves the greater availability of existing data for use by researchers and 
policy analysts. For example, the National Institute on Disability and Reha-
bilitation Research (NIDRR) has funded centers on disability statistics that 
generate policy-relevant analyses using existing data and that also explain 
the available data sets and their strengths and limitations. The current 
NIDRR-designated center is based at Cornell University.

Important gaps in survey content also remain that impede the tracking 
of progress in federal goals related to the removal of barriers to participa-
tion and the equalization of opportunities for people with disabilities. This 
is, in part, because the traditional “medical model” of disability—in which 
disability is attributed primarily to chronic health conditions without rec-
ognition of environmental contributions—still underlies many of the items 
embedded in contemporary federal surveys. Overall, despite the advances 
that have been made since 1991, a national, ongoing, coherent, and ad-
equately informative disability monitoring system remains a partly realized 
goal rather than a reality.

Since 1991, the CDC’s National Center for Health Statistics launched 
one major survey that focused on disability—the 1994–1995 Disability 
Supplement to the yearly National Health Interview Survey. In many ways, 
this supplemental survey was an important starting point for the kind of 
detailed surveillance recommended in 1991 (see NCHS [2006a] for survey 
details and Altman et al. [2003] and Hendershot [2005] for summaries of 
the significant research findings). The survey covered many of the key com-
ponents of a disability monitoring system for children and adults living in 
the community. Although it was fielded in two parts (a core questionnaire 
as part of the main interviews for 1994 and 1995 and then an in-depth 
follow-up interview 7 to 17 months later), the Disability Supplement pro-
vided essentially cross-sectional data, meaning that it did not provide true 
panel data that measures changes involving the survey respondents. The 
survey data are now 10 years old, and the committee is not aware of plans 
for another similar effort.

Another important milestone in disability monitoring was the redesign 

11 ADLs include personal care activities such as bathing, dressing, eating, transferring, walk-
ing across a room, and toileting. IADLs include activities essential to living independently, such 
as shopping, household chores, managing medications, using the telephone, and managing 
money.
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of the National Health Interview Survey in 1997 (see NCHS [2006b] for 
details and Box 2-3 for a brief overview of disability-related items). Al-
though the redesign has complicated comparisons with data from earlier 
time periods, the revised questions are likely to lead to an improved future 
assessment of trends in functioning for both adults and children. (See Chap-
ter 3 for a discussion of the special challenges in defining and measuring 
disability for children.) Nonetheless, the survey continues to include few 
measures that are relevant to participation restrictions or the role of the 
environment. The cross-sectional nature of the National Health Interview 
Survey precludes an in-depth exploration of the onset and recovery of 
disability.

The U.S. census is an important source of information for the distribu-
tion of federal dollars and planning at the local level. For the 2000 census, 

BOX 2-3 
Disability-Related Content in the Redesigned 

National Health Interview Survey

For each family member:
• The need for help with personal care needs (such as eating, bathing, dress-

ing, or getting around)
• The need for help with routine needs (such as everyday household chores 

or doing necessary business, shopping, or getting around for other purposes)
• Limitations because of difficulty remembering or confusion
• Difficulty waking without special equipment
• If a limitation, difficulty, or need for help is noted, the respondents were 

asked to select from a list of 18 health conditions the condition(s) that caused the 
limitation

For one randomly sampled adult:
• Difficulty with physical functioning in a context that is not activity specific 

(e.g., the degree of difficulty experienced doing activities such as walking three 
city blocks, standing for 2 hours, or lifting or carrying something as heavy as 10 
pounds, such as a bag of groceries)

• Difficulty engaging in social activities and recreation
• Mental distress

For children:
• Receipt of special education or early intervention services
• Limitation in movement (such as walking, running, or playing)
• Whether the child has a health problem that requires prescription medicine
• Ever been told by a school official or health care provider that the child has 

a learning disability
• Mental disorders
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the agency redesigned questions to provide information on limitations in 
the ability to perform major life activities. The census long form (adminis-
tered to one in six households) contained new questions about long-lasting 
health conditions that limit vision or hearing, physical activities (such as 
walking, climbing stairs, reaching, lifting, or carrying), cognitive tasks (such 
as learning, remembering, or concentrating), taking care of personal needs 
(such as bathing, dressing, or getting around inside the home), going outside 
the home, or working at a job. These items were subsequently incorporated 
into the ongoing annual American Community Survey, administered by the 
U.S. Census Bureau (and highlighted in Chapter 3). Studies evaluating the 
quality of these items have produced mixed results (Andresen et al., 2000; 
Stern, 2003; Stern and Brault, 2005). Some have called for the questions to 
be redesigned for the 2010 census (NCD, 2004b).

Recently, the U.S. Census Bureau tested a revised set of items rec-
ommended by the American Community Survey Disability Work Group 
(Miller and DeMaio, 2006). Based on this testing, the agency then tested the 
questions again to assess whether the new question set (Box 2-4) improved 
reliability, validity, and item response.

BOX 2-4 
Disability Items in the American Community 

Survey 2006 Content Test

 16a. Is this person deaf or does he/she have serious difficulty hearing?
 b. Is this person blind or does he/she have serious difficulty seeing even when 
wearing glasses?

Answer question 17a if this person is 5 years old or over. Otherwise skip to the 
questions for Person 2 on page 12.

 17a. Because of a physical, mental, or emotional condition, does this person have 
serious difficulty concentrating, remembering, or making decisions?
 b. Does this person have serious difficulty walking or climbing stairs?
 c. Does this person have difficulty dressing or bathing?

Answer question 18 if this person is 15 years old or over. Otherwise skip to the 
questions for Person 2 on page 12.

 18. Because of a physical, mental, or emotional condition, does this person have 
difficulty doing errands alone such as visiting a doctor’s office or shopping?

SOURCE: Stern (2006).
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Although it was not explicitly mentioned in the 1991 recommenda-
tions, the CDC’s Behavioral Risk Factor Surveillance System, which was 
established in 1984, is another component of disability monitoring. Begin-
ning in 1993, the survey included one core item related to limitations in 
activities (see BRFSS [2006] for questionnaires by year). Optional disability 
items were available and were used by a number of states (CDC, 2000b). 
In 2001 and from 2003 forward, the CDC added two items related to dis-
ability to the core questionnaire. Now, all states administer two questions: 
“Are you limited in any way in any activities because of physical, mental, or 
emotional problems?” and “Do you now have any health problem that re-
quires you to use special equipment, such as a cane, a wheelchair, a special 
bed, or a special telephone?” Still, the content relevant to disability remains 
quite limited. For example, the questions do not ask about the severity of 
activity limitations. In addition to the limited scope of the questions them-
selves, another weakness of this telephone survey is that response rates 
have generally been lower (in the 40 to 70 percent range by state) than for 
national surveys using face-to-face interviews (NCCDPHP, 2006).

Through its Child Health Assessment and Monitoring Program, the 
Behavioral Risk Factor Surveillance System has also been used occasion-
ally to provide uniform data on the health conditions and behavioral risks 
of children and adolescents, but the topic of disability per se has not been 
a focus.12 Items related to secondary conditions, which are also relevant 
for studying issues related to aging with a disability, have been fielded by 
Washington State but are not part of the core survey.13

Since 1991, the number of surveys focused on older adults has ex-
panded. The National Institute on Aging, for example, has provided sup-
port for the Health and Retirement Study (covering people age 50 or older), 
the National Long-Term Care Survey (covering people age 65 or older), and 
the second Longitudinal Survey on Aging (covering people age 70 or older), 
the last of which was conducted in collaboration with the National Cen-

12 For example, in 2004 the survey was used to collect information on child vaccination rates 
across all states; and in 2005 optional random child selection, childhood asthma prevalence, 
and child immunization modules became official optional modules. More extensive follow-up 
surveys (for example, the 2005 Behavioral Risk Factor Surveillance System Asthma Follow- 
up Survey) have also been implemented.

13 In 1991, Washington State included in its disability supplement questions about 16 second-
ary conditions (whether respondents had experienced the condition in the past 12 months as 
a result of their primary impairment and, if so, how big a problem the condition had been). 
Secondary conditions, which were broadly defined to cover certain social circumstances as well 
as health conditions (see Chapter 5 for the definition used in this report), included chronic 
pain, sleep problems, fatigue, weight or eating problems, periods of depression, skin problems, 
muscle spasms, respiratory infections, falls or other injuries, bowel or bladder problems, seri-
ous episodes of anxiety, lack of romantic relationships, problems getting out or getting around, 
problems making or seeing friends, feelings of isolation, and asthma (Kinne et al., 2004). 
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ter for Health Statistics. Together with the Medicare Current Beneficiary 
Survey (which also includes beneficiaries under age 65), these surveys have 
provided important information on aging, disability, and long-term care, 
including information about trends in disability among older adults (see 
Chapter 3 for more discussion of trends). These surveys, however, offer few 
opportunities for studying participation by older individuals in activities 
beyond those considered in traditional ADL and IADL measures.

As noted above, many key national surveys do not include individuals 
living in institutional settings. For the purposes of profiling and monitoring 
disability, the exclusion of people living in residential care settings, such as 
nursing homes and group homes, is a shortcoming because these individuals 
often are—by virtue of their qualification for this type of care—significantly 
limited physically or cognitively, or both. Many of the surveys that focus 
on older adults include those living in group residential care settings, such 
as assisted living facilities, but there currently is no standard approach for 
identifying them (Spillman and Black, 2006).

Improving Disability Monitoring

Expanding the Goals of Monitoring

Disability monitoring serves multiple functions. Altman and colleagues 
(2006a,b) have highlighted three distinct purposes:

• To aid in the development and evaluation of service provision pro-
grams and policies for people with disabilities, for example, by identifying 
individuals who need or use housing, long-term care, transportation, assis-
tive technology, or rehabilitation services

• To monitor functioning, for example, by tracking population-level 
trends in work limitations or self-care limitations

• To assess the equalization of opportunities, for example, by com-
paring employment levels among individuals with and without mobility 
limitations14

In the past, federal surveys efforts in the United States have emphasized 
the first two goals. For example, the Survey of Income and Program Partici-
pation includes items on the receipt of federal disability and cash assistance 
from Social Security Disability Insurance and Supplemental Security Income 
programs. Measures of functioning in the survey have allowed projec-

14 This discussion draws upon materials developed for a meeting of the Washington Group, 
a city group formed under the auspices of the United Nations to develop internationally com-
parable measures. For more details, see Altman et al. (2006b).
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tions of the future sizes of these programs (Lahiri et al. 1995; Toder et al., 
2002). The aim of tracking health (and, to some degree, functioning) in the 
population has been a primary aim of the National Health Interview Sur-
vey, whereas the Behavioral Risk Factor Surveillance System tracks health 
conditions and risk behaviors. The Current Population Survey, the nation’s 
primary data source on employment statistics, includes a measure of work 
limitations, which can be tracked over time (Burkhauser et al. 2002).

In recent years, the removal of barriers to participation by people 
with disabilities is increasingly being recognized by federal agencies as an 
important policy goal. For example, as described in Chapter 1, Healthy 
People 2010 (DHHS, 2000b) includes a chapter on promoting the health 
of people with disabilities, preventing secondary conditions, and eliminat-
ing disparities between people with and without disabilities. Similarly, the 
Surgeon General’s Call to Action to Impro�e the Health and Wellness of 
Persons with Disabilities sets forth the goals of promoting accessible health 
care and support services for people with disabilities (U.S. Public Health 
Service, 2005). In addition, the latest strategic plan from the U.S. Depart-
ment of Health and Human Services calls for increasing the independence 
and quality of life of people with disabilities (DHHS, 2006c).

Unfortunately, despite the advances that have been made since 1991, 
current survey efforts remain inadequate to assess progress in these stated 
goals and, likewise, to assess progress in the equalization of opportunity 
since the passage of the Americans with Disabilities Act and other leg-
islation intended to remove barriers to participation in community life. 
Information on barriers in public transportation, public accommodations, 
and telecommunications is not widely or systematically available. The iden-
tification of appropriate questions to add to surveys has been challenging. 
For example, despite a 1998 Executive Order (now expired) to develop 
an accurate and reliable measure of the employment rate for people with 
disabilities, the most recent Current Population Survey still includes only a 
measure of work limitation (McMenamin et al., 2005, 2006). The Bureau 
of Labor Statistics has undertaken efforts to develop and test measures of 
disability for the survey, but it has not yet adopted any new measures and 
is, instead, considering further testing.

The approach used to improve the items in the American Community 
Survey may be useful in this regard (see earlier discussion). Rather than fo-
cusing on health conditions or impairments in body systems and structures 
(i.e., the factors emphasized in the medical model) or introducing circular-
ity of thinking by measuring work disability or limitations in other major 
life activities, the items relate to limitations in more basic activities such as 
hearing, seeing, remembering, making decisions, walking, personal care, 
and doing errands. Although items focusing on an inherent capacity to do 
an activity rather than actual performance of the activity are preferable for 
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assessing unequal opportunities, in practice it is difficult to assess capac-
ity in a brief survey instrument. Consequently, the revised disability items 
for the American Community Survey (if they are shown to be reliable and 
valid) may be useful for adoption by surveys for the purpose of identify-
ing individuals at risk for inequality in employment, income, poverty, and 
health care.

Expanding Measures of the En�ironment

The 1997 IOM report recommended that measures of disability reflect 
a model in which disability (as more narrowly defined in that report) is 
jointly determined by the characteristics of individuals and their environ-
ment. It further recommended that these survey items should be incorpo-
rated into ongoing surveys, including the National Health Interview Survey, 
the Current Population Survey, and the Survey of Income and Program 
Participation.

Several new measures of the environmental components of disability 
have recently been developed (for a review, see Keysor [2006]), but few 
have been incorporated into ongoing national surveys. Some surveys in-
clude a broad range of demographic, medical, socioeconomic, and behav-
ioral items by which individuals with disabilities can be cross-classified, 
but they do not measure aspects of the environment that may contribute to 
activity limitations or participation restrictions. Although certain surveys 
have adopted a few measures of the use of assistive technologies and oth-
ers include measures of the family context, measures of the environment 
otherwise continue to be quite limited. For example, questions about the ac-
cessibility of public spaces, barriers in the home or workplace, or insurance 
coverage for assistive technologies are not routinely included.15 Because 
these items are missing from national health surveys, investigations into the 
causes of disability inevitably emphasize only those characteristics that are 
covered in the surveys, such as chronic health conditions or demographic 
characteristics (e.g., education).

De�eloping and Implementing Panel Sur�eys

The 1991 IOM report also suggested that a comprehensive longitudinal 
survey of disability be developed and implemented (Recommendation 9). 
Such a survey would include specific conditions and a variety of measures 

15 In some cases, separate data collection efforts have been mounted to fill these gaps. See, 
for example, the work of Carlson and Berland (2002), who report highlights from a 2001 
U.S. survey of assistive technology and information technology use and need by individuals 
with disabilities.
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reflecting the personal and social impacts and the economic burden of dis-
ability in the United States. Panel studies—those that monitor the same 
individuals over several years or even decades—are particularly useful in 
understanding the dynamic nature and natural course of disability, including 
risk factors for the onset of a disability and recovery from the disability.

In 1991, few national panel studies that could be used to study dis-
ability trajectories existed. The National Long-Term Care Survey, which 
began in 1982, and the first Longitudinal Study of Aging (1984 to 1990) 
provided some national longitudinal data. Both of those studies focused on 
older adults. In the last 15 years, a number of new panel surveys that in-
clude repeated measurement of disability have been undertaken. The Health 
and Retirement Study, for example, focuses on adults age 50 or over, and 
the Medicare Current Beneficiary Survey monitors beneficiaries (including 
adults under age 65 who qualify for Medicare because of a disability) for 
several years. A second Longitudinal Study of Aging (1994 to 2000) pro-
vided a panel survey of health and disability among older adults that was 
comparable to the one undertaken in the 1980s. These surveys and several 
smaller panel studies (e.g., the Women’s Health and Aging Study) have 
provided important insights into the dynamics of disability and risk fac-
tors related to disability onset and recovery in late life. As discussed earlier 
in this chapter, these surveys most often include measures of basic activity 
limitations (usually ADLs and IADLs) and functional deficits, but little else 
to understand the nature of the gap between underlying functional abilities 
and the demands of the physical environment. Moreover, opportunities to 
study young adults who are aging with disabilities remain limited.

Because it has included the full age spectrum, the Survey of Income 
and Program Participation has served as an important panel resource in the 
past. In addition to core information on participation in disability-related 
programs, the survey collects more detailed information about impair-
ments, work limitations, and other activity limitations in topical modules. 
The “functional limitation and disability” module, for example, which 
includes questions for adults, young adults, and children, has in the past 
been administered multiple times to the same panel. The current 2004 panel 
participants have, however, received this module only once.

The proposed reengineering of the Survey of Income and Program 
Participation by the U.S. Census Bureau (the new Dynamics of Economic 
Well-Being System; see U.S. Census Bureau [2006a,b]) raises some concerns. 
If changes in the survey eliminate the topical modules or reduce the collec-
tion of data on people with disabilities, the nation’s ability to track gaps in 
economic well-being for those at risk for disability could be jeopardized. 
Like the Current Population Survey, it is important that the Survey of In-
come and Program Participation identify the populations with limitations 
in basic activities who are at risk for unequal economic well-being.
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Although some recent cross-sectional survey efforts have been geared 
to understanding children with special health care needs (DHHS, 2004),16 
panel studies have not historically been aimed at identifying and moni-
toring the progress of children with disabilities.17 As part of the assess-
ment of the 1997 Individuals with Disabilities Education Act (IDEA 97), 
the U.S. Department of Education has launched a series of panel studies 
to monitor children using special education services: the National Early 
Intervention Longitudinal Study (focusing on infants and toddlers), the 
Pre-Elementary Education Longitudinal Study (for children ages 3 to 5), 
the Special Education Elementary Longitudinal Study (for elementary and 
middle school youth), and the National Longitudinal Transition Study-2 
(the second multiyear study of high school-age children who are moving 
into young adulthood) (see descriptions of these studies at http://www.
ed.gov/about/offices/list/osers/osep/studies.html). (Chapter 4 presents data 
from the last of these studies.) These panel studies monitor children over 
several years, including their development; functional status; and participa-
tion in social, academic, and family activities. In addition, although they 
are not an explicit focus, children with disabilities have been included in 
the department’s Early Childhood Longitudinal Study, which includes two 
large and overlapping cohorts, one monitored from birth through the first 
grade and another monitored from kindergarten through the eighth grade 
(see descriptions of these studies at http://nces.ed.gov/ecls/).

Another useful source of information on children with disabilities has 
been the National Longitudinal Survey of Labor Market Experience, Youth 
Cohort (BLS, 2005). This Bureau of Labor Statistics survey has monitored 
a nationally representative sample of 12,686 young men and women who 
were 14 to 22 years old when they were first surveyed in 1979. Since 1986, 
detailed information has been collected about the health, functioning, and 

16 As defined by the U.S. Maternal and Child Health Bureau, children with special health 
care needs are “those who have or are at increased risk for a chronic physical, developmental, 
behavioral, or emotional condition and who also require health and related services of a type 
or amount beyond that required by children generally” (McPherson et al., 1998, p. 137). This 
broad definition was developed to help in implementing amendments to the Social Security 
Act that provided for the development of community-based services to serve children with 
special needs and their families.

17 In the 1920s and 1930s, three cohort studies in California monitored children’s physical 
and mental development, and one study (Hauser, 2002) included periodic follow-up data col-
lection into the early 1980s. In the United Kingdom, longitudinal cohort studies include two 
studies of all children born within brief time frames in 1946 or 1958 as well as later studies 
of a 1970 birth cohort, a 1991–1992 cohort, and a 2001–2003 group (see, e.g., Wadsworth 
and Kuh [1997], Plewis et al. [2004], Reilly et al. [2005], and Wright et al. [2006]). These 
studies have provided substantial information about the interaction of biological phenomena 
with family, developmental, educational, and other environmental variables that may affect 
the prevention and management of disease and disability.
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home environment of the children of the women in this sample. For exam-
ple, 3,315 mothers along with 7,467 children were interviewed in 2002.

The state of knowledge about children with disabilities could poten-
tially be enhanced by the National Children’s Study (see http://www.nation-
alchildrensstudy.gov/). That study, if it is funded to full implementation, 
would enroll more than 100,000 newborns and monitor them to age 21 
(Branum et al., 2003). Beginning even before a child’s birth, the study is 
designed to collect information on a variety of environmental and genetic 
variables and assess their effects on children’s birth outcomes and their 
longer-term health and development. Environment is broadly defined to 
include natural, human-made, social, and cultural factors. The sample is 
large enough to allow the study of a number of specific disabilities among 
children over time.

RECOMMENDATIONS

Since the publication of the 1991 IOM report Disability in America, 
many agencies and individuals have taken significant steps to advance the 
conceptual understanding of disability and to improve aspects of disability 
assessment and monitoring. At the same time, continued improvements 
are needed to prepare the country for the future and the challenges that it 
entails. This section presents the committee’s specific recommendations.

The committee recognizes that improvements in the country’s system 
for measuring and monitoring disability will involve costs, both finan-
cial costs and comparability costs as some previously used questions are 
dropped and new or revised questions are added. Agency budgets will need 
to be adjusted (at least temporarily) to reflect new costs, trade-offs will have 
to be made between continuity and improved measures, and areas of policy 
and other dispute will need to be resolved. For example, some argue that 
the inclusion of the same questions in different national surveys represents 
unnecessary duplication and costs (GAO, 2006). In the case of disability 
measures at least, this committee disagrees with this viewpoint. It is im-
portant for surveys not only of health but also of employment, housing, 
transportation, and other areas to include a core group of disability-related 
questions, just as they include core questions on race and gender. Other-
wise, disparities in key areas of activity and participation will be difficult or 
impossible to identify and monitor for people with disabilities.

Adopting and Improving the ICF

Achieving universally accepted and understood terminology, language, 
and concepts with which to describe and discuss the concept of disability 
will remove one barrier to progress in disability research and public policy. 
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This will not happen immediately but, rather, will involve a long-term 
process of further movement toward the adoption and application of the 
ICF conceptual framework combined with continued efforts to refine and 
improve that framework and to develop tools and methods for applying 
it. The adoption of the ICF framework and the use of validated measures 
based on the framework in disability monitoring will support the use of the 
framework in disability research. This will, in turn, help improve the com-
parability of research findings over time and across studies, cultures, and 
nations, which will help build the knowledge base needed to better meet 
existing needs and prepare the country for the future challenges identified 
in Chapter 1.

The committee recommends that federal agencies involved in disability 
monitoring explicitly adopt the ICF conceptual framework and support ef-
forts to strengthen it. It further recommends that these agencies cooperate, 
under the auspices of the Interagency Subcommittee on Disability Statistics 
of the Interagency Committee on Disability Research (ICDR), to develop 
and test new measures of disability that correspond to the major elements 
of the ICF and that fit the specific objectives and needs of each agency. 
The subcommittee should apply state-of-the-art measurement and research 
methodologies to evaluate these new measures for their reliability, validity, 
and relevance to different policy objectives. (Chapter 10 discusses the ICDR 
in more detail and proposes ways to strengthen it.)

Recommendation 2.1: The National Center for Health Statistics, the 
U.S. Census Bureau, the Bureau of Labor Statistics, and other relevant 
government units involved in disability monitoring should adopt the In-
ternational Classification of Functioning, Health and Disability (ICF) 
as their conceptual framework and should actively promote continued 
refinements to improve the framework’s scope and utility for disability 
monitoring and research. The Interagency Subcommittee on Disability 
Statistics of the Interagency Committee on Disability Research should 
coordinate the work of these agencies to develop, test, validate, and 
implement new measures of disability that correspond to the compo-
nents of the ICF, consistent with public policy priorities.

Although it recommends adoption of the ICF concepts, the committee 
recognizes that the ICF is still a framework under development and that it 
needs to be refined and strengthened in various areas, as described earlier in 
this chapter. Box 2-5 summarizes the directions that the committee identified 
for further work on the ICF. These refinements—combined with a program 
of further research to evaluate the application of the framework—should 
help to correct some shortcomings in the classification scheme and respond 
to concerns that have been discussed by the disability research community 
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BOX 2-5 
Directions for Further Work on the International 

Classification of Functioning, Health and Disability

As the World Health Organization and others work to improve and refine the ICF, 
priority areas for attention include

• clarifying or otherwise resolving the lack of operational differentiation be-
tween the concepts of activity and participation;

• explicitly incorporating quality of life in the framework of key concepts for 
understanding health and disability and conducting research;

• developing classifications for personal factors affecting functioning and 
disability;

• further developing the classification of environmental factors;
• incorporating secondary health conditions as an ICF concept; and
• supplementing the ICF with a dynamic model of factors that influence the 

movement of individuals among states of functioning or disability.

and by ICF users across the world. Although some steps, such as the re-
finement of the coding or classification of environmental factors and the 
development of codes for personal factors require the formal modification 
of the ICF by WHO, the consideration of quality-of-life and secondary 
conditions in monitoring and research activities can still proceed, as can the 
development of core measures of ICF concepts as discussed below.

The committee recognizes that different disability measures serve dif-
ferent purposes. It therefore does not recommend that a single measure of 
disability be used in all national disability monitoring programs or that 
every component of the ICF be equally emphasized in all activities. Specific 
steps can, however, be taken to move toward greater consistency in disabil-
ity assessment and monitoring, for example, developing, testing, and then 
adopting a set of core survey questions.

First, for surveys that aim to provide information on the removal of 
barriers to participation for individuals at risk for unequal opportunity 
by virtue of their physical, cognitive, mental, or sensory impairments, one 
priority is the adoption of a uniform set of measures of such impairments 
of body structure and function. Again, the ICDR can coordinate work to 
identify a set of core measures of impairment that can be used to measure 
progress in removing barriers to independent living and participation in 
community life. The classification scheme of the ICF will be helpful in guid-
ing these efforts, but it does not by itself provide these core measures. For 
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activity limitations, the measures proposed for the American Community 
Survey (as discussed earlier) may be a useful starting point.

Second, in addition to refining the classification of environmental fac-
tors, further work is needed to measure various environmental contributors 
to disability, particularly those that contribute to activity limitations and 
participation restrictions. Important steps include the review of existing 
measures for their reliability and validity and the development and testing 
of new items, if necessary. Those measures found to be valid and reliable 
can then be incorporated into appropriate national surveys.

Third, continued refinement is needed of age- or developmentally ap-
propriate measures of disability for children that correspond to the ICF con-
cepts of impairment, activity limitation, and participation restriction (see, 
e.g., Ogonowski et al. [2004], McConachie et al. [2006], and Simeonsson 
[2006]). In addition, instruments that identify children with special needs 
related to their disabilities (e.g., higher than typical rates of use of health 
care or social services) are valuable, although surveys should continue to 
identify chronic health conditions that may contribute to disability.

Fourth, to the extent that new measures replace old ones in a particular 
survey, the committee encourages the use of both measures in the years sur-
rounding the transition. This will allow analysts to assess the influence of 
the wording changes on the survey results.

Finally, in addition to the adoption of the new measures by the agencies 
that are most identified with disability monitoring, the committee encour-
ages other agencies leading or funding relevant national surveys (as listed 
earlier in Table 2-1) to update their measures to reflect the concepts in the 
ICF as such measures become available. These agencies include the Na-
tional Institute on Aging, the Centers for Medicare and Medicaid Services 
(CMS), and the Agency for Healthcare Research and Quality.

Improving the Scope and Quality of National Disability Monitoring Data

In addition to adopting the ICF framework, which itself would help 
harmonize the country’s disability monitoring efforts, the federal govern-
ment should move in other ways toward a more coherent disability moni-
toring program. Disability statistics must now be taken piecemeal from 
multiple surveys to obtain disability-related information on people of all 
ages and in all living situations. Federal agencies have not harmonized mea-
sures across surveys, and surveys pay scant attention to the environmental 
components of disability. Adopting a common conceptual framework does 
not in itself correct these shortcomings or fill gaps in existing data.

Recommendation 2.2: The National Center for Health Statistics, in 
collaboration with other relevant federal agencies, should continue to 
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improve the scope and quality of data—including longitudinal or panel 
data—on disability, its causes, and its consequences. These improved 
data sources should serve as the cornerstone of a new national disabil-
ity monitoring system.

As new measures of the ICF become available, agency coordination 
through the Disability Statistics Subcommittee of the ICDR will help achieve 
consistency across surveys. Agencies can collaborate now to develop and 
test a set of core measures for incorporation into key national surveys, in-
cluding surveys on housing, employment, income, and other topics that do 
not now include questions on disability.

Action by the CDC, in particular, the National Center for Health Sta-
tistics, is critical to an improved disability monitoring system. Priorities 
include the development of a new panel survey of disability as a supple-
ment to the National Health Interview Survey and enhancements to the 
Behavioral Risk Factor Surveillance System to provide more comprehensive 
state-specific estimates of disability. A primary purpose of the panel study 
on disability would be to track changes in barriers to activity and partici-
pation by monitoring the surveyed individuals over time, including as they 
enter or leave supportive living environments and institutional settings. 
To secure sufficient representation, the survey would need to oversample 
children. By monitoring people of all ages over time, a new panel study 
would also permit investigation of issues related to aging with a disability. 
In addition, CDC should also consider ways to supplement the National 
Health Interview Survey framework by surveying individuals living in in-
stitutional settings so that the full spectrum of living arrangements can be 
represented. In developing the panel study, CDC will need to balance the 
need to reflect new language, concerns, and understandings of disability 
with the desirability of making some comparisons with the 1994–1995 
Disability Supplement.

Priorities for enhancements to the Behavioral Risk Factor and Surveil-
lance System include expansion of core disability measures, assessments of 
disability among children, and measures to track changes in the accessibility 
of public and private spaces, including schools, health care facilities, and 
offices. Such measures can be developed first as optional modules and then 
eventually incorporated into core survey modules.

Because employment and economic security are such central issues for 
the independence and the community integration of people with disabili-
ties, better data on the employment status of and economic opportunities 
for people with various kinds of limitations are also high priorities. Thus 
it is important for the Bureau of Labor Statistics to include core disability 
measures in the Current Population Survey and for the U.S. Census Bureau 
to include such measures in the reengineered survey in the Dynamics of 
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Economic Well-Being System that will replace the Survey of Income and 
Program Participation.

Remedying gaps in knowledge about disability among children is an-
other important direction for a national disability monitoring program. As 
this chapter and the next make clear, the data on children with disabilities 
are limited. Moreover, as described in Chapters 4 and 5, policy makers, 
clinicians, educators, and families lack key longitudinal data on the rela-
tionship between childhood conditions, physical and social environments, 
medical treatments, and other events and the long-term functioning and 
well-being of children as they move into and through adult life. The inclu-
sion of children in a new CDC panel study of disability and the incorpo-
ration of measures of disability among children into the Behavioral Risk 
Factor Surveillance System would help remedy some of these gaps.

The committee’s recommendations to this point focus on the “data 
production” side of the disability monitoring system. The use of the data 
for monitoring and other purposes is also important. Although agencies 
generally make their data available for use by others, it would be helpful for 
users to have access to some kind of data or information intermediary that 
would simplify and support user access to the resources of multiple agen-
cies. The NIDRR-supported disability statistics center at Cornell University 
has taken steps in this direction by preparing guides to disability statistics 
sources (e.g., the American Community Survey) and data summaries (e.g., 
annual disability status reports). The center will also develop options for 
activities to bridge the divide between users and sources of disability data. 
One possible prototype for such an activity is the Research Data Assistance 
Center at the University of Minnesota (www.resdac.umn.edu), which is 
supported by CMS to encourage researchers’ use of the agency’s data by 
supplying free technical assistance in obtaining and using the data.

This chapter has argued for the development of a common conceptual 
framework based on the ICF framework and a set of actions to strengthen 
the quality and usefulness of this country’s data on disability and to move 
toward the development of a coherent, coordinated, ongoing disability 
monitoring system. Good data are essential to understanding the current 
situation of people with disabilities, identifying problems, and creating the 
conditions for the independence and fuller participation of people with dis-
abilities in all aspects of national life. Using data currently available from 
monitoring programs, the next chapter summarizes trends in disability 
among Americans in early, middle, and late life.
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Disability Trends

Disability is an ambiguous demographic, but one that is unambiguously 
increasing.

Glenn T. Fujiura (2001)

As described in Chapter 1, demographic trends—notably, the aging of 
the American population—promise to increase substantially the numbers 
of people at risk for disability. Whether such trends will translate in the 
future into increasing numbers of people with limits on their activities and 
participation in community life is less clear. Avoiding such increases will 
depend in part on the nation’s will to promote equalization of opportunity 
for all Americans, irrespective of age or ability.

The good news is that for many people the chances of experiencing 
activity limitations or participation restrictions can be reduced through a 
variety of means. These include making effective assistive technologies and 
accessible general-use technologies more widely available (see Chapter 7) 
and promoting broader acceptance and stronger enforcement of policies 
to remove environmental barriers to access and participation in areas such 
as health care, employment, transportation, and telecommunications (see 
Chapter 6 and Appendixes D, E, F, and G). In addition, public health and 
clinical interventions can help prevent the onset of illness or injury and 
associated physical or mental impairments, as well as minimize the devel-
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opment of secondary health conditions and limit the effects of atypical or 
premature aging among young adults with disabilities (see Chapter 5).

To provide insight into the future of disability, this chapter reviews re-
cent trends in the amount, type, and health-related causes of disability—pri-
marily in the form of activity limitations—for people in early, middle, and 
late life. It considers projections of future levels of disability. The analysis 
here should be read in the context of the review in Chapter 2 of the inad-
equacies in the nation’s current disability surveillance system. As in 1991, 
when the Institute of Medicine (IOM) report Disability in America was 
published, data sources that can be used to guide the future of disability in 
America, particularly efforts to identify and remove environmental barriers 
to participation for people with disabilities, are inadequate.

Current statistics, discussed further below, indicate that the number of 
people with disability (broadly defined as impairments, activity limitations, 
or participation restrictions) now exceeds 40 million—and that number 
could be more than 50 million. Data on trends in disability during early, 
middle, and late life present a mixed picture of the changes that have taken 
place during the last two decades and more. Among children, evidence 
points to increases in some health conditions—including asthma, prema-
turity, autism, and obesity—that contribute to disability. These increases 
have been accompanied by increases in certain activity limitations that are 
not entirely explained by increased health and educational screening of 
children. The percentage of adults under the age of 65 who had activity 
limitations, including work limitations, grew during the 1990s, although 
this increase appears to have leveled off recently. In contrast, among older 
adults, declines in the prevalence of personal care and domestic activity 
limitations have been reported, although not all groups appear to have 
benefited equally, and the reasons for these declines remain unclear.

As described in Chapter 2, data on participation restrictions, in par-
ticular, remain relatively limited. Thus a full portrait of trends in disability 
is not possible. Moreover, although the equalization of opportunities for 
people with disabilities is an increasing focus of researchers, they cannot yet 
track the broad range of environmental factors that contribute to activity 
limitations and participation restrictions. This chapter focuses on trends 
during the past two decades in a relatively narrow set of activity limita-
tions, the health conditions that contribute to those limitations, and, where 
relevant, possible explanations for these trends.

CURRENT ESTIMATES OF DISABILITY 
AND RELATED CONDITIONS

As discussed in Chapter 2, the omission of key groups from national 
population surveys has important implications for the development of basic 
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estimates of the population with disabilities. Such estimates must be pieced 
together from various sources, and the figures vary depending on the choice 
of survey and definition.

Box 3-1 lists several chartbooks and other profiles of disability data in 
the United States. The U.S. Census Bureau and most other agencies supply 
public use data sets so that researchers and others can obtain data more 
recent than those available in such profiles, and a few agency resources also 
allow some online analysis of the data.1

One challenge in using information from different surveys is that dif-
ferent surveys rely upon different conceptual notions of disability, which in 

1 As indicated in the source citations for most of the figures in this chapter, the committee 
contracted with H. Stephen Kaye of the University of California at San Francisco to supply 
information from the public use data sets for the National Health Interview Survey.

BOX 3-1 
Selected Recent Chartbooks and Other 
Profiles of Statistical Data on Disability

Federal Resources

Centers for Disease Control and Prevention
 Disability and Health State Chartbook 2006: Profiles of Health for Adults with 

Disabilities

U.S. Census Bureau
 Americans with Disabilities, 2002 (Steinmetz, 2006)
 Disability and American Families, 2000 (Wang, 2005)

Health Resources and Services Administration, Maternal and Child Health 
Bureau.
 National Survey of Children with Special Health Care Needs Chartbook, 2001 

(HRSA, 2004)

National Institute on Disability and Rehabilitation Research
 Chartbook on Mental Health and Disability in the United States (Jans et al., 

2004)

Other Resources

Cornell Center on Disability Demographics and Statistics
 2004 Disability Status Reports: United States Summary (Houtenville, 2005)

Disability Statistics Center, University of California at San Francisco
 Improved Employment Opportunities for People with Disabilities (Kaye, 2003)

Population Reference Bureau
 Disability in America (Freedman et al., 2004b)
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turn lead to different population estimates. For example, Stein and Silver 
(2002) found estimates of the rates of disability among children to be in 
the range of 14 to 17 percent, depending on whether children were identi-
fied through chronic conditions, special health care needs, or reports of 
disability. Moreover, even seemingly minor differences in the phrasing of 
questions or response options or in the ways of summarizing the data may 
yield different or even inconsistent pictures of a particular aspect of dis-
ability. For example, for older adults, some surveys ask whether they “have 
difficulty” with an activity, whereas others ask if they “need help” and 
others ask if they “get help or use special equipment” to perform the activ-
ity. Such differences can lead to different estimates of disability levels and 
trends. Hence, the use of these measures outside of a coherent conceptual 
framework and the lack of sufficient attention by users to the implications 
of differences in measures contribute to inconsistency and confusion.

Recognizing these caveats, the committee reviewed recent disability 
statistics and concluded that the total number of people in the United States 
with disabilities (defined to include individuals with impairments in body 
structure or function, activity limitations, or participation restrictions) cur-
rently exceeds 40 million. Depending on the survey from which statistics 
are drawn, the figure could exceed 50 million. No single data source yields 
estimates for all age groups living in the community and in institutional 
settings, so the estimate of the population with disabilities must be drawn 
from several different surveys.

The committee began with data from the U.S. Census Bureau’s 2004 
American Community Survey. As summarized in Table 3-1, an estimated 
38 million people (4.1 million people between the ages of 5 and 20, 20.2 
million people between the ages of 21 and 64, and 13.5 million people ages 
65 and older) who live in the community report a disability.2 This estimate 
does not include people living in nursing homes and other institutional 
settings or children under age 5. The Medicare Current Beneficiary Survey 
estimates that approximately 2.2 million Medicare beneficiaries live in long-
term care facilities and that about 350,000 of this population are adults 
under age 65 (CMS, 2005a). In addition, other surveys suggest that ap-
proximately 16,000 children with intellectual or developmental disabilities 
are living in out-of-home residential settings, about half which have four or 
more residents (Prouty et al., 2005). Data from the 2004 National Health 
Interview Survey indicate that perhaps 700,000 children under age 5 have 
a limitation in one or more activities because of a chronic condition, which 

2 In the American Community Survey, “disability” is defined as a long-lasting sensory, physi-
cal, mental, or emotional condition that can make it difficult for a person to walk, climb stairs, 
dress, bathe, learn, remember, go outside the home alone, or work at a job or business. The 
term also covers vision or hearing impairments.
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brings the total of children ages 0 to 17 with disabilities to approximately 
4.8 million. With these additional groups added to the American Commu-
nity Survey estimate, the total estimate of people with disabilities exceeds 
40 million.

Surveys that use a broader conception of disability than that adopted 
by this committee yield higher estimates. For example, based on the 2002 
Survey of Income and Program Participation, which includes numerous 
questions to identify individuals of all ages with disabilities living in the 
community, the U.S. Census Bureau estimated that 51 million people have 
disabilities, including 32 million who have a severe disability (Steinmetz, 
2006).3 The Behavioral Risk Factor Surveillance System, which includes two 
broad items to identify the adult community-based population with disabili-
ties, also places the figure for all states close to 50 million (CDC, 2006a).4 
Based on its review, the committee concluded that the number of people in 
the United States with disabilities exceeds 40 million and may exceed 50 
million. Although these figures are not directly comparable to the 35 million 
estimate from the 1991 IOM report (because the survey questions differ), 
the number of people with disabilities has almost certainly increased since 
1988, when most of the data used in that report were collected.

Table 3-2 lists the most common health conditions reported by respon-
dents in the National Health Interview Survey as “causing” or contributing 
to limitations among people of different ages residing in the community. 
The survey questions reflect a largely medical model of disability. The 
committee could identify no national data on the extent to which features 
of the physical and social environments contribute to disability (see also 
Chapter 6).

For children, the primary health conditions contributing to a limitation 
are cognitive, emotional, or developmental problems, although speech prob-

3 For adults, questions in the Survey of Income and Program Participation ask about 
mobility-related assistive technology use; activity limitations; learning disabilities; the presence 
of a mental or emotional condition, or both; mental retardation; developmental disabilities; 
Alzheimer’s disease; and conditions limiting employment or work around the house. For chil-
dren, the questions involve specified conditions (autism, cerebral palsy, mental retardation, 
developmental disabilities); activity limitations (seeing, hearing, speaking, walking, running, 
taking part in sports); developmental delays; difficulty walking, running, or playing; or dif-
ficulty moving the arms or legs (Steinmetz, 2006). Not all the questions in the survey involve 
disability as defined in this report.

4 Widely cited estimates from the 2000 decennial census also put the estimate of the civilian, 
noninstitutional population with disabilities near 50 million. However, U.S. Census Bureau 
analysts attributed this estimate to a formatting problem with the census questionnaire 
that may have incorrectly increased positive responses to questions about disabilities with 
going-outside-the-home and work limitations (Stern and Brault, 2005). Subsequent estimates 
from the American Community Survey of the U.S. Census Bureau put the figure closer to 40 
million. 
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TABLE 3-2 Leading Chronic Health Conditions Reported as Causing 
Limitations of Activities, by Age, Civilian, Noninstitutional Population, 
2002 and 2003

Chronic Condition

Number of People with Activity Limitations 
Caused by Selected Chronic Health Conditions 
per 1,000 Population

Under � years �–11 years 12–1� years

Speech problem 10.7 18.5 4.6
Asthma or breathing problem 8.2 8.4 8.3
Mental retardation or other 

development problem
7.0 10.2 9.6

Other mental, emotional, or 
behavioral problem

2.7 12.0 14.2

Attention deficit or hyperactivity 
disorder

2.1 17.6 21.8

Learning disability 2.9 23.3 33.9

1�–�� years ��–�� years ��–�� years

Mental illness 12.9 23.1 24.1
Fractures or joint injury 7.0 15.5 20.6
Lung 5.0 12.6 25.6
Diabetes 2.5 13.4 33.4
Heart or other circulatory 5.9 28.4 74.3
Arthritis or other musculoskeletal 22.2 61.9 100.7

��–�� years ��–�� years �� years or o�er

Senility (dementia) 6.8 30.5 96.1
Lung 34.7 41.4 44.4
Diabetes 41.1 49.4 38.4
Vision 18.2 44.3 96.6
Hearing 10.0 27.8 84.9
Heart or other circulatory 101.9 162.6 223.5
Arthritis or other musculoskeletal 125.8 171.0 267.6

NOTE: The table shows the numbers per 1,000 population. The respondents could mention 
more than one condition.
SOURCE: NCHS (2005a, spreadsheet data for Figures 18, 19, and 20, based on the 2002 and 
2003 National Health Interview Surveys).

lems figure prominently for children under the age of 12 and asthma con-
tributes to activity limitations among children in all age groups. For the 0.7 
percent of children who had limitations so severe that they could not attend 
school, Msall and colleagues (2003), using data from the 1994–1995 dis-
ability supplement to the National Health Interview Survey, found that the 
most common reported reasons for nonattendance were life-threatening or 
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other physical disorders, neurodevelopmental disorders, learning-behavior 
disorders, and asthma.

Among adults under age 65, musculoskeletal problems (including ar-
thritis) and heart problems become increasingly important as people grow 
older. Mental illness is the second leading chronic condition mentioned as a 
cause of activity limitation for individuals ages 18 to 44 and is the fifth most 
frequently mentioned cause for individuals ages 55 to 64. For some people 
in this age group who are aging with disabilities, their primary health condi-
tion (e.g., cerebral palsy or spinal cord injury) is a risk factor for the devel-
opment of secondary health conditions that have the potential to contribute 
to additional impairments, activity limitations, or participation restrictions. 
In general, survey questions have limited ability to distinguish such second-
ary disabling conditions from primary disabling conditions. (See Chapter 5 
for further discussion.) For people ages 65 and over, musculoskeletal and 
heart problems continue to be leading contributors to limitations. Among 
people age 75 and over, senility (the term used by the National Center for 
Health Statistics but now more commonly referred to as dementia) is a 
major contributor to limitations.

MONITORING TRENDS IN DISABILITY

Monitoring trends in disability is important for several reasons. First, 
trend data provide a barometer of the nation’s achievements in terms of 
disability prevention. Second, when such data include measures of social, 
medical, and environmental risk factors, they can point policy makers to 
effective strategies for future interventions that will prevent or limit dis-
abilities. Third, by including individuals of all ages, trend data can provide 
important insights into the future and serve as a basis for making assump-
tions that can be incorporated into projections.

Studies that track and attempt to explain changes over time in the 
population require a high degree of consistency in survey design. Changes 
in the wording of questions, the type and coverage of the sample frame, 
the use of proxy respondents, and the frequency and timing of interviews, 
among other factors, can all influence the conclusions drawn from such 
studies (Freedman et al., 2002). Unfortunately, despite the growing number 
of data sources and the repetition of certain major surveys, the available 
data—on the whole—permit few direct comparisons with data from the 
1980s and earlier. Notably, although several surveys that focused on older 
adults have allowed analysis of late-life trends since the 1980s, discontinui-
ties in the surveys make comparisons of present survey data with data from 
previous surveys difficult for those in early and middle life. This difficulty 
will be particularly evident in discussions of data from the National Health 
Interview Survey before and after the major revisions made to that survey in 
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1997 (see Chapter 2 for further discussion of the revisions). The 1991 IOM 
report used data from the 1988 National Health Interview Survey.

With these limitations noted, the next three sections of this chapter 
review trends in disability in early, middle, and late life. These divisions of 
the human life span are necessarily artificial to some degree. They are based 
on a mix of social conventions, statistical convenience, and public policy 
considerations; but they reflect important distinctions. Thus age 18, when 
people become legal adults in nearly all states, is used as the endpoint for 
early life (childhood and adolescence), even though important physical and 
psychological development continues past that age and well into the third 
decade of life (see the discussion of the transition into adult life in Chapter 
4). Midlife, ages 18 to 64, encompasses a particularly broad period of life, 
almost five decades. As discussed in Chapter 5, many people in this group 
have conditions that in years past commonly led to early death, and many 
are experiencing premature or atypical aging that neither they nor their 
physicians have anticipated. The late-life period is defined as beginning at 
age 65, although some studies focus on an older group (age 70 and older 
or age 85 and older) that is at a considerably higher risk of disability than 
younger groups within the older population.

TRENDS IN EARLY LIFE

In a background paper prepared for an IOM workshop held in August 
2005, Stein observed that “over a 40-year period, the proportion of chil-
dren reported to have major limitations in their activities related to play 
and school has gone from less than 2 percent to close to 7 percent” (Stein, 
2006, p. 146). The reasons for this trend are complex and varied. In part, 
the trend reflects changes in the epidemiology of childhood illness and 
functioning. For example, data show disturbing increases in recent years 
in the number of children who are reported to have potentially disabling 
chronic conditions, such as asthma and autism, as well as increases in the 
prevalence of preterm births (Stein, 2006). In addition, longer-term trends 
likely reflect increases in the recognition and treatment of learning-related 
disabilities and other conditions. The next section reviews these trends in 
more detail, and the subsequent section describes two public health suc-
cesses: declines in the rates of spina bifida and lead poisoning.

Activity Limitations

Examining disability trends among children presents special challenges. 
Especially in the first few years of life, children’s developmental changes 
make it difficult or inappropriate to identify certain kinds of behaviors 
as impairments or activity limitations. Furthermore, “the functioning of 
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children is always a moving target, as children mature at different rates, 
live in different cultures with different expectations of independence and 
self-sufficiency, and grow up in environments that vary markedly in the de-
mands that they place on the performance of activities by children” (Stein, 
2006, p. 145). Estimates of disability also vary depending on whether 
children are identified as having disabilities because of chronic conditions, 
special health care needs, or reports of activity limitations (Stein and Silver, 
2002).5 In addition, as it is true for all age groups, revisions in national 
surveys complicate comparisons of disability trends for children. Despite 
these challenges and complexities, the data suggest increases in the propor-
tion of children with activity limitations and conditions that put them at 
risk of disabilities.

The earliest data from the National Health Interview Survey (Newacheck 
et al., 1984, 1986) reported activity limitations for only 1.8 percent of chil-
dren under age 18 in 1960. The rate group increased to 3.8 percent for 
1979 to 1981. For the period from 1984 to 1996, reports of the rates of 
activity limitations for this group increased from 5.1 to 6.1 percent (Table 
3-3).

More recent data, based on new National Health Interview Survey 
questions that asked about the receipt of special education services, the 
need for assistance with personal care, and limitations in walking and cog-
nition, suggest that increases in the numbers of children with activity limita-
tions also occurred between 1997 and 2004 (Table 3-4). In this more recent 
period, the increase in activity limitations was particularly affected by the 
increasing receipt of special education services, especially for boys. Boys are 
almost twice as likely as girls to be reported to be receiving such services. 
In addition, pooled data from the 2000 to 2002 National Health Interview 
Survey show that boys have higher rates of mental retardation, learning 
disabilities (including attention deficit or hyperactivity disorder), asthma, 
and vision or hearing problems (Xiang et al., 2005). Although special edu-
cation services may be aimed, in particular, at children with conditions that 
primarily affect cognition (e.g., mental retardation), they also serve children 
with medical conditions that may secondarily affect the ability to learn. 

5 As defined by the U.S. Maternal and Child Health Bureau, children with special health 
care needs are “those who have or are at increased risk for a chronic physical, developmental, 
behavioral, or emotional condition and who also require health and related services of a type 
or amount beyond that required by children generally” (McPherson et al., 1998, p. 137). This 
broad definition was developed to help in implementing amendments to the Social Security 
Act that provided for the development of community-based services for children with special 
health care needs and their families.
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TABLE 3-3 Percentage of Children (Under Age 18) with Activity 
Limitations, by Type of Limitation and Age, 1984 to 1996

Activity Limitation 1984 1986 1988 1990 1992 1994 1996

Limited in activity 
(ages 0–17)

5.1 5.0 5.3 4.9 6.1 6.7 6.1

Limited in activity 
(ages 0–4)

2.5 2.5 2.2 2.2 2.8 3.1 2.6

Limited in activity 
(ages 5–17)

6.1 6.0 6.6 6.1 7.5 8.2 7.5

Needs ADL help 
(ages 5–17)

0.3 0.3 0.3 0.3 0.4 0.5 0.4

NOTE: Only limitations in activity caused by chronic conditions or impairments are included. 
Data for children residing in group settings are not included. Respondents are classified as 
having no activity limitation if they report a limitation due to a condition that is not known 
to be chronic. An activity limitation is defined as follows: children are classified in terms of 
the major activity usually associated with their particular age group. The major activities for 
the age groups are (1) ordinary play for children under 5 years of age and (2) attending school 
for those 5 to 17 years of age. A child is classified as having an activity limitation if he or she 
is (1) unable to perform the major activity, (2) able to perform the major activity but limited 
in the kind or amount of this activity, and (3) not limited in the major activity but limited in 
the kinds or amounts of other activities. ADL = activities of daily living.
SOURCE: H. Stephen Kaye, Disability Statistics Center, University of California at San Fran-
cisco, unpublished tabulations from the National Health Interview Survey, as requested by 
the committee.

(For the activity limitations and major activity limitations reported before 
1997, boys also showed a higher prevalence of disability.)6

Potential Explanations of Trends

As suggested above, the tripling of activity limitations among children 
over four decades likely reflects a confluence of forces. In part, there have 
been real changes in the epidemiology of illnesses and related disabilities 
among children. In addition, the trend may be capturing in part the in-
creasing awareness by parents, health professionals, and other agencies 

6 Other surveys besides the National Health Interview Survey suggest significant increases 
in the rates of certain potentially disabling chronic conditions among children and youth, 
especially in recent years. For example, the National Longitudinal Survey of Labor Market 
Experience, Youth Cohort, provides information on the health-related conditions of children 
born to women who were ages 14 to 21 in 1979. These data show an increase in the prevalence 
of chronic conditions from 11 percent in 1994 to 24 percent in 2000 among children who were 
ages 8 to14 in those years (unpublished tabulations from James Perrin, committee member).
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TABLE 3-4 Percentage of Children (Under Age 18) with Activity 
Limitations, by Type of Limitation, Age Group, and Gender, 1997 to 
2004

Limitation 1997 1998 1999 2000 2001 2002 2003 2004

Limited in activity
 All (ages 0–17) 6.6 6.2 5.9 5.9 6.7 7.0 6.8 7.0
 Male (ages 0–4) 4.2 4.4 3.8 4.0 4.2 4.0 4.2 4.2
 Male (ages 5–17) 9.9 9.3 8.7 8.8 10.3 10.6 10.0 10.5
 Female (ages 0–4) 2.7 2.3 2.4 2.4 2.4 2.5 2.9 2.7
 Female (ages 5–17) 5.5 5.2 5.1 5.0 5.5 6.1 6.0 6.1
Needs help with ADL
 All (ages 5–17) 0.55 0.45 0.50 0.51 0.44 0.66 0.46 0.65
 Male (ages 5–17) 0.64 0.51 0.60 0.64 0.53 0.76 0.52 0.79
 Female (ages 5–17) 0.46 0.38 0.39 0.38 0.34 0.55 0.41 0.50
Has difficulty walking
 All (ages 5–17) 0.25 0.29 0.30 0.29 0.23 0.33 0.23 0.29
 Male (ages 5–17) 0.27 0.27 0.33 0.35 0.27 0.31 0.18 0.34
 Female (ages 5–17) 0.23 0.31 0.26 0.22 0.19 0.34 0.28 0.25
Uses special education
 All (ages 5–17) 6.2 6.1 5.9 5.8 6.7 7.1 6.8 7.1
 Male (ages 5–17) 8.1 7.8 7.5 7.5 8.9 9.2 8.7 9.0
 Female (ages 5–17) 4.1 4.3 4.2 3.9 4.4 5.0 4.9 5.1

NOTE: Only limitations in activity caused by chronic conditions or impairments are included. 
The respondents are reclassified as having no activity limitation if they report a limitation 
due to a condition that is not known to be chronic. A child is considered to have an activity 
limitation if the parent responded positively to at least one of the following questions: (1) 
“Does [child’s name] receive Special Education Services?” (2) “Because of a physical, mental, 
or emotional problem, does [child’s name] need the help of other persons with personal care 
needs, such as eating, bathing, dressing, or getting around inside the home?” (3) “Because of 
a health problem does [child’s name] have difficulty walking without using any special equip-
ment?” (4) “Is [child’s name] limited in any way because of difficulty remembering or because 
of periods of confusion?” (5) “Is [child’s name] limited in any activities because of physical, 
mental, or emotional problems?”
SOURCE: H. Stephen Kaye, Disability Statistics Center, University of California at San Fran-
cisco, unpublished tabulations from the National Health Interview Survey, as requested by 
the committee.

(especially schools) of conditions that merit attention and intervention, 
particularly through educational programs.7

7 Increased awareness may affect the estimation of disability rates for other age groups 
besides children; see, for example, the work of Waidmann and Liu (2000) for the influence 
of changes in Social Security Disability Insurance policies and criteria on self-reports of dis-
ability by adults. 
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Shifts in Conditions Potentially Contributing to Disability

Over the last few decades, the rise in the rates of potentially disabling 
childhood conditions—in particular, asthma—along with increases in the 
rates of preterm births, deserves special consideration in the analysis of 
activity limitation trends in children. During the early 1970s, when the 
rates of severe limitations grew from 2.7 to 3.7 percent, Newacheck and 
colleagues (1984, 1986) found increasing rates of several health conditions, 
especially mental health conditions, asthma, orthopedic conditions, and 
hearing loss. Unfortunately, changes in the questions as part of the redesign 
of the National Health Interview Survey in 1997 make comparisons over 
the entire time period inappropriate.8 Instead, the committee focused its re-
view on the role of changes in the prevalence of a few potentially disabling 
health conditions.

Approximately 12 percent of children have at some time been diag-
nosed with asthma—the single most prevalent condition associated with 
childhood disability—and 8 percent currently have asthma (Federal Inter-
agency Forum on Child and Family Statistics, 2005). In 2000, an analysis 
by the Centers for Disease Control and Prevention (CDC) reported that the 
prevalence of asthma among children increased by approximately 5 percent 
per year during the period from 1980 to 1995 but dropped by 17 percent 
in 1996 (CDC, 2000a). For the period from 1969–1970 to 1994–1995, 
Newacheck and Halfon (2000) documented the contribution of asthma 
to the rise in the overall prevalence of disabilities among children. They 
reported that the prevalence of disability related to asthma (based on data 
from the National Health Interview Survey) increased 232 percent over this 
time span, whereas the prevalence of disability related to all other chronic 
childhood conditions increased by 113 percent over the same period.

Changes in the questions about asthma in the National Health Inter-
view Survey in 1997 preclude a comparison of recent data with earlier data. 
The prevalence of asthma did not, however, change much between 1997 
and 2004. During this more recent time period, the percentage of children 
with asthma or breathing problems that caused limitations declined from 
0.9 percent in 1997 to 0.6 percent in 2004 (unpublished tabulations of the 
National Health Interview Survey prepared by this committee).

8 In addition, because of further changes in questions in the National Health Interview Sur-
vey after 1997, of the six leading conditions (speech problems; asthma or breathing problems; 
mental retardation or other development problems; other mental, emotional, or behavioral 
problems; attention deficit or hyperactivity disorder; and learning disabilities), only the survey 
questions related to speech problems and asthma are comparable over the 1997 to 2004 time 
period. For example, before 2000, parents were asked only if they had been told that their 
child had attention deficit disorder; after that they were also asked about attention deficit or 
hyperactivity disorder (Pastor and Reuben, 2005).
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Why the rate of asthma has increased and whether the rates have 
truly leveled off remain unclear. A recent review of evidence to explain the 
increase in the prevalence and severity of asthma in the United States and 
a number of other countries since the 1960s suggested that “the combina-
tion of the control of infectious diseases, prolonged indoor exposure, and a 
sedentary lifestyle . . . is the key to the asthma epidemic and, in particular, 
the key to the rise in severity” (Platts-Mills, 2005, p. 1026).

Another condition potentially contributing to disability is preterm 
birth. For a variety of reasons, including the increased rates of survival of 
high-risk infants and the growth in the number of multiple births associated 
with certain fertility treatments, the numbers of infants born prematurely 
and with low birth weights have increased (IOM, 2006a). For example, the 
rate of premature births (as a percentage of all births) increased from 10.6 
percent in 1990 to 12.5 percent in 2004. Prematurity (birth before 37 weeks 
of completed gestation) and low birth weight (birth weight less than 2,500 
grams) are risk factors for a number of short-term and long-term neurode-
velopmental and other health problems and disabilities related to cerebral 
palsy, mental retardation, and sensory impairments, as well as more subtle 
disorders, such as attention deficit or hyperactivity disorder.

The reported prevalence of autism and related disorders has also grown 
significantly (Newschaffer et al., 2005; CDC, 2007). These conditions are 
characterized by impairments in social interactions and communication 
patterns and restricted, stereotyped, repetitive sets of activities and inter-
ests (WHO, 2006). CDC recently reported data from 14 sites showing an 
average rate of autism of 6.5 per 1,000 children aged 8 years in 2002 or 
approximately one child in 150 (CDC, 2007), a figure that is considerably 
higher than those suggested in earlier studies and reviews (see, e.g., Gillberg 
and Wing [1999] and Fombonne [2002]). The range reported in the CDC 
study was 3.3 to 10.6 per 1,000 children. An IOM study that examined 
the relationship between autism and childhood vaccines concluded that the 
published literature was generally uninformative in helping assess trends in 
the condition (IOM, 2004c). The growth in the reported rates of autism 
undoubtedly reflects a variety of factors, including the broader range of 
conditions currently encompassed in the spectrum of autism disorders (e.g., 
Asperger’s syndrome, other childhood disintegrative disorder, and perva-
sive developmental disorder, unspecified) and the addition of a substantial 
number of young people on the milder edge of the autism spectrum (APA, 
2000; Shattuck, 2006). A substantial growth in the levels of awareness of 
autism and related disorders by both parents and clinicians has also led to 
the better identification of children who have autism spectrum disorders. 
In years past, these children might have been given another diagnosis (e.g., 
unspecified mental retardation) (Gurney et al., 2003; Barbaresi et al., 2005; 
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Newschaffer, 2006). Some of the growth in autism rates likely reflects a true 
growth in the prevalence of autism.

Although the connection of obesity to disability warrants more investi-
gation, another IOM committee has described the increasing prevalence of 
childhood obesity as a “startling setback” for child health (IOM, 2005a, p. 
21). Obesity is a risk factor for a number of serious health conditions, such 
as diabetes, that are, in turn, risk factors for disabilities. Figure 3-1 shows 
trend data for children 6 to 11 and 12 to 19 years of age. Based in part 
on concerns about the stigmatization of children and in part on concerns 
about the reliability of the body mass index (BMI) as a measure of fatness 
for children, CDC has used the term “overweight” for children who would 
count as overweight or obese on the basis of BMI criteria (Wechsler, 2004). 
The earlier IOM committee, however, concluded that the term “obesity” 

FIGURE 3-1 Trends in overweight (obesity) for children ages 6 to 11 and adoles-
cents ages 12 to 19, civilian noninstitional population, 1963 to 2002. Overweight 
(the term used by CDC) is defined as a BMI value at or above the 95th percentile 
cutoff points in the sex- and gender-specific BMI growth charts developed by CDC 
in 2000, based on BMI data from earlier surveys (see IOM [2005a]). Data exclude 
those for pregnant women starting with the period from 1971 to 1974. Pregnancy 
status was not available for the periods from 1963 to 1965 and 1966 to 1970. Data 
for 1963 to 1965 are for children 6 to 11 years of age; data for 1966 to 1970 are 
for adolescents 12 to 17 years of age, not 12 to 19 years.
SOURCE: CDC National Health and Nutrition Examination Surveys (CDC, 
2005b).
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was appropriate for children 2 years of age and older who have a BMI at 
or above the 95th percentile for their age and sex groups (IOM, 2005a).

Explanations for the increases in the rates of childhood obesity, which 
occurred primarily in the 1980s and 1990s, were cited in a 2001 report 
from the U.S. Surgeon General (U.S. Public Health Service, 2001). Factors 
include inactive lifestyles (e.g., watching television and playing computer 
and video games) and unhealthy eating patterns exacerbated by media 
exposure.

The Role of Increased Identification

Although the data of Newacheck and colleagues (1984, 1986) did 
not allow an estimate of how much of the growth in the activity limita-
tions among children in the 1970s might reflect an increased awareness 
and identification of these limitations, their data raised the possibility that 
these factors might have played a role. For example, after noting that the 
marginal increase in activity limitations in the late 1970s (from 3.7 to 3.8 
percent) was primarily accounted for by an increase in educationally related 
impairments, the authors proposed that the increase might have been as-
sociated with the implementation of the Education for All Handicapped 
Children Act of 1975 (which was renamed Individuals with Disabilities 
Education Act in 1990) and associated efforts to identify and provide main-
stream education to children with disabilities (see additional discussion in 
Chapter 4).

In addition, other policies that have promoted screening of children 
for health and learning problems may have contributed to increases in 
the measured prevalence of disabilities. For example, the Social Security 
Amendments of 1967 created the Early and Periodic Screening, Diagnostic, 
and Treatment (EPSDT) benefit for children eligible for Medicaid. The ob-
jective was the early identification and management of problems that can 
impede children’s normal development. (Screening for the EPSDT benefit 
includes a comprehensive health and developmental history and a physical 
examination.) The implementation of the EPDST benefit has been far from 
universal, but millions of children in low-income families have been evalu-
ated for disabling or potentially disabling conditions and were identified to 
have conditions that might otherwise have gone undiagnosed (Herz et al., 
1998; GAO, 2001a).

Changes in eligibility criteria for the Supplemental Security Income 
(SSI) program in the early 1990s could also have influenced the rates of 
diagnosis or identification of functional limitations in children, especially 
among children with more severe disabilities (Ettner et al., 2000; Perrin 
et al., 1999). One change (resulting from the 1990 U.S. Supreme Court 
decision in Sulli�an �. Zebley [493 U.S. 521]) required that disability de-
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terminations for children include individual functional assessments, and the 
implementing regulations allowed the enrollment of children who had mul-
tiple health problems that, taken together (if not singly), were disabling.9 
Also in 1990, the Social Security Administration expanded from 4 to 11 the 
number of qualifying mental impairments for children, one of which was 
attention deficit or hyperactivity disorder. Moreover, both the U.S. Congress 
(in 1989) and the U.S. Supreme Court provided for increased efforts to in-
form families of the SSI program and the eligibility criteria for the program, 
with an emphasis on active outreach to hard-to-find populations. Between 
1989 and 1996, the number of children receiving SSI benefits grew from ap-
proximately 265,000 to 955,000 (or from 5.8 to 14.4 percent of all SSI ben-
eficiaries) (SSA, 2006a). A study by Perrin and colleagues (1999) suggests, 
however, that the SSI changes had some impact but that the impact on the 
rates of reported potentially disabling conditions was fairly minimal. That 
study examined Medicaid claims for the period from 1989 to 1992 and 
found similar increases in the rates of asthma and mental health conditions 
among children insured by Medicaid, whether they received SSI benefits or 
not. A tightening of eligibility criteria in 1996 cut the number of children’s 
receiving SSI benefits to 847,000 by 2000, after which the number grew 
again to almost 960,000 at the end of 2003 and to more than 1,035,000 
by the end of 2005 (Schmidt, 2004; SSA, 2006a).

Declines in Selected Health Conditions That 
Contribute to Disability in Childhood

For a number of health conditions that contribute to disability, such as 
spina bifida and exposure to lead paint, the trends have been encouraging 
(Stein, 2006). These two conditions illustrate the success of public health 
interventions aimed at women of childbearing age and their children.

Decreases in the rates of spina bifida reflect the successes of a major 
public health strategy, specifically, the implementation of campaigns to pro-
mote folic acid supplementation for women of childbearing age. During the 
period from 1991 to 2003, the incidence of spina bifida dropped from 24.9 
to 18.9 per 100,000 live births (Mathews, 2006). All of the decrease came 
after the U.S. Food and Drug Administration authorized the enrichment 
of cereals with folic acid in 1996 and then made it mandatory in 1998. 
The decrease in the incidence of spina bifida was larger and the economic 
benefit was greater than had been projected before adoption of the policy 
(Grosse et al., 2005). To reduce further the rates of spina bifida and other 

9 The Zebley decision was based on a notion of equity. Until that decision, the Social Security 
Administration provided functional assessments for adults who might not otherwise qualify 
for SSI benefits on the basis of their clinical symptoms alone.
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neural tube defects, CDC is actively promoting the greater consumption of 
folic acid by women of childbearing age (the agency estimates that 50 to 70 
percent of these conditions are related to folic acid deficiency [NCBDDD, 
2005]).

Another public health success involves lead exposure. In years past, 
lead exposure was an important risk factor for neurodevelopmental prob-
lems and the associated functional limitations for many children, especially 
children who live in low-income areas. As measured by the periodic Na-
tional Health and Nutrition Examination Surveys, in the roughly 10-year 
period from 1976–1980 to 1988–1991, the percentage of children with 
elevated lead levels dropped from 88 to 9 percent after federal and state 
government regulations sharply reduced the use of lead in gasoline, paints, 
and a range of consumer products (NCEH, 2004). For the period from 
1999 to 2002, the figure dropped below 2 percent after efforts to eliminate 
continuing sources of lead exposure, such as contaminated soil and dete-
riorating house paint applied before the presence of lead in paint became 
regulated (Schwemberger et al., 2005). Children in low-income families 
remain particularly at risk in many communities with stocks of old, dete-
riorated housing that have not been renovated or that have been subjected 
to unsafe renovation practices (CDC, 2004).

TRENDS IN DISABILITY IN MIDDLE LIFE

Trends in impairments, activity limitations, and disability in middle life 
are important not only in themselves but also for what they may suggest 
about the future of disability in America when people now in the middle 
decades of life enter late life. Analyses of trends involving these adults have 
mostly focused on work limitations and employment issues, as discussed 
below, rather than on other kinds of activity limitations. Few systematic 
analyses have tracked trends in the health and environmental factors that 
contribute to disability in this age group. On balance, such studies that do 
exist suggest that the rates of disability are rising among America’s non-
elderly adults, at least in part because of increases in the rates of obesity.

Personal Care or Routine Care Limitations

Figure 3-2 presents National Health Interview Survey data on personal 
care limitations (referred to as activities of daily living [ADLs]) and routine 
care limitations (referred to as instrumental activities of daily living [IADL]) 
over the period from 1984 to 2004 for individuals ages 18 to 44 and in-
dividuals ages 45 to 64. Although the numbers are generally low, Figure 
3-2 shows that the prevalence of ADL limitations for both age groups rose 
through the early 1990s, followed by a slight decrease. The ADL trend 
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FIGURE 3-2 Trends in the proportion of the civilian, noninstitutional population 
ages 18 to 44 and 45 to 64 needing help with ADLs or IADLs only, 1984 to 2004. 
ADL = needs help with personal care activities, such as eating, bathing, dressing, or 
getting around the home; IADL only = needs help only with routine needs, such as 
everyday household chores, doing necessary business, shopping, or getting around 
for other purposes.
SOURCE: H. Stephen Kaye, Disability Statistics Center, University of California at 
San Francisco, unpublished tabulations from the National Health Interview Survey, 
as requested by the committee.

line was essentially flat both before and after the 1997 survey redesign. 
Between 1997 and 2004, the percentage of those in the group ages 45 to 
64 needing assistance with ADLs rose but only from 1.09 to 1.37 percent. 
For IADL limitations, Figure 3-2 shows considerable fluctuation, with a 
rise in prevalence during the early 1990s, followed by some decline. Since 
1997, the rates have been flat.

In a study that used National Health Interview Survey data for the 
population ages 18 to 69, Lakdawalla and colleagues analyzed trends in 
personal care (ADL) and routine care (IADL) needs among the working-
age population between 1984 and 1996 and between 1997 and 2000 
(Lakdawalla et al., 2005). During the period from 1984 to 1996, when the 
percentages of both kinds of disabilities increased among those ages 18 to 
59 overall, the largest percent change occurred among those ages 30 to 39. 
In contrast, the prevalence of both kinds of disability decreased for people 
60 to 69 years of age.
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Limitations in Work

The last decade has seen considerable analysis of work limitations. It 
has also seen considerable controversy about the concept of work disability, 
the data used for analyses of disability and work, the analytic techniques 
used, and the interpretation of the data, particularly with respect to the 
effects of public policies on the employment of people with disabilities 
(Acemoglu and Angrist, 2001; Burkhauser et al., 2002; Autor and Duggan, 
2003; Stapleton and Burkhauser, 2003; Burkhauser and Houtenville, 2004; 
Kaye, 2005). Several of these analyses are reviewed in Appendix E.

In contrast to the questions about personal care and routine care needs, 
the National Health Interview Survey does not ask people whether they 
need assistance to work. Rather, it asks whether they have a health problem 
or disability that (1) prevents them from working or (2) limits the amount 
or the kind of work that they can do. The Current Population Survey asks 
the same question, although the context is different, in that that survey does 
not focus primarily on health status. The American Community Survey asks 
whether a person has any difficulty working at a job or business because of 
a physical, mental, or emotional condition that has lasted for 6 months or 
more, although that question would be eliminated in proposed revisions to 
the survey (see the discussion in Chapter 2).

Figure 3-3 shows data for 1984 to 2003 from the National Health 
Interview Survey for people ages 18 to 44 and ages 45 to 64 who were 
reported to be unable to work. Among those ages 18 to 44, the percentage 
of people unable to work rose from the 1980s through the 1990s, before 
the survey redesign. The prevalence of people ages 45 to 64 reporting an 
inability to work (which was much higher overall than that for the younger 
age group) decreased in the 1980s but rose in the early 1990s. After 1997, 
the figures for both groups showed slight decreases, before increasing af-
ter 2000, especially for the older age group. The trends in reported work 
limitations (as opposed to an inability to work) were substantially similar, 
although the levels of work limitation are lower than the levels of inability 
to work among those ages 45 to 64.10

10 Burkhauser and colleagues (2002) point out that many people with impairments that 
would seem to be work limiting are not actually reporting such work limitations in the Na-
tional Health Interview Survey. One explanation is that many people who report no work 
limitations make such a report on the basis of their experience of having found a job that they 
can do without ongoing difficulty either because of the nature of the job or because of the 
accommodations in work conditions that employers or workers have made, or both.
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FIGURE 3-3 Trends in the proportion of the civilian, noninstitutional population 
who are unable to work, by gender, ages 18 to 44 and 45 to 64, 1984 to 2004.
SOURCE: H. Stephen Kaye, Disability Statistics Center, University of California at 
San Francisco, unpublished tabulations from the National Health Interview Survey, 
as requested by the committee.
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Employment Trends Among Adults with Disabilities

Most studies of disability and employment have found some reduc-
tions in the rates of employment among adults with disabilities over time 
(DeLeire, 2000; Acemoglu and Angrist, 2001; Bound and Waidmann, 2002; 
Houtenville and Burkhauser, 2004; Jolls and Prescott, 2004; Moon and 
Shin, 2006), but some analyses have reported increases in the rates of em-
ployment among individuals with severe functional limitations who report 
the ability and desire to work (Kruse and Schur, 2003). Consistent with the 
controversies over measurement, the interpretation of data on employment 
trends among adults with disabilities has generated considerable disagree-
ment (see Appendix E). For example, some suggest that declines in em-
ployment reflect employer anxiety about the requirements of Title I of the 
Americans with Disabilities Act, which was passed in 1990 (DeLeire, 2000; 
Acemoglu and Angrist, 2001). Others attribute the declines to changes in 
the Social Security Disability Insurance (SSDI) and SSI programs during 
the 1980s that liberalized eligibility criteria (Houtenville and Burkhauser, 
2004).

Figure 3-4 shows the trends in employment rates for people with and 
people without activity limitations. Overall, the graph suggests an increas-
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FIGURE 3-4 Trends in employment rates for people with any type of activity limi-
tation and for people without such limitations, ages 18 to 44 and 45 to 64, civil-
ian, noninstitutional population, 1984 to 2004. Any type of activity limitation is 
indicated by a positive answer to any question about limitation in activities because 
of a chronic condition.
SOURCE: H. Stephen Kaye, Disability Statistics Center, University of California at 
San Francisco, unpublished tabulations from the National Health Interview Survey, 
as requested by the committee.
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ing gap between the level of employment for people without activity limi-
tations and the level for people with activity limitations. The recessions of 
the early 1990s and 2000s appear to have affected all groups, but people 
with activity limitations have not experienced the more recent recovery in 
employment levels shown for people without such limitations. In addition, 
as employment rates among those with limitations have fallen faster than 
the rates among those without such limitations, the gap in employment 
between the two groups has grown.

Conditions Contributing to Disability in Middle Life

Few systematic analyses have investigated the health conditions that 
contribute to disability among nonelderly adults. In a recent review, 
Bhattacharya and colleagues (2006) report that adults under age 65 are 
increasingly likely to have chronic bronchitis (ALA, 2002), congestive 
heart failure (NHLBI, 1996), and diabetes (Mokdad et al., 2000). At the 
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same time, other data suggest that the rates of heart disease (Reynolds et 
al., 1999), stroke (Carandang et al., 2006), and arthritis (CDC, 1997) have 
been declining in this age group. The National Health Interview Survey also 
allows a glimpse into trends since 1997 in the rates of selected conditions 
identified by respondents as causing activity limitations. Again, note that 
the survey questions reflect a largely medical model of disability, without 
regard to the contribution of environmental factors. For the most common 
conditions that were listed earlier in this chapter (Table 3-2) as contributors 
to activity limitations, Table 3-5 suggests very recent declines in fractures 
and joint injuries, lung disease, heart or other circulatory diseases, and 
arthritis as “causes” of or contributors to activity limitations. Diabetes, 
in contrast, increased in importance in 2003 and 2004. Further analysis 
is needed to sort out whether these changes are statistically significant, 
whether they are maintained after controlling for demographic shifts during 
the period, and whether all groups have been equally affected.

The Medicare Current Beneficiary Survey offers additional insights 
into the chronic conditions that exist among a subgroup of people between 
the ages of 18 and 65: those who have qualified for Medicare benefits 
not by age but by virtue of having qualified for SSDI. About 4 percent of 
Medicare beneficiaries are under age 45, and 11 percent are between the 
ages of 45 and 64. Perhaps the most striking trend revealed in Table 3-6 is 
the increase in the numbers of beneficiaries with a mental disorder, which 
is consistent with significant increases in SSDI awards because of mental 
disorders (Loftis and Salinsky, 2006).

Finally, much has been written about the obesity epidemic in the United 
States (and elsewhere) and its implications. On the basis of data from the 

TABLE 3-5 Trends in Chronic Health Conditions Causing Limitations of 
Activity as Reported for Civilian, Noninstitutional Population, Ages 18 to 
64, 1997 to 2004

Type of Chronic Health 
Condition

Number of People with Activity Limitations Caused 
by Selected Chronic Health Conditions per 1,000 
Population

1997 1998 1999 2000 2001 2002 2003 2004

Mental illness 14.2 13.2 13.2 13.1 15.3 17.3 16.0 14.5
Fractures and joint injuries 12.1 10.6 11.0 10.2 11.3 11.4 11.2 9.5
Lung 10.6 9.3 9.3 8.6 9.4 10.1 9.5 9.0
Diabetes 9.7 8.1 9.2 9.3 9.7 9.6 11.1 10.5
Heart, other circulatory 20.7 19.3 19.3 18.9 19.9 20.0 20.6 18.8
Arthritis, other musculoskeletal 42.5 38.9 37.7 33.8 37.5 38.0 37.7 35.5

SOURCE: Committee’s analysis of National Health Interview Survey data, 1997 to 2004.
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TABLE 3-6 Trends in Self-Reported Health Conditions and Mobility 
Limitations, Community-Dwelling Medicare Beneficiaries Under Age 65, 
1992 to 2002

Self-Reported Health 
Conditiona

Percentage of Total Medicare Beneficiaries Under Age 65

1992 1994 1996 1998 2000 2002

Chronic conditionsb

 None 20.9 16.8 17.8 18.1 17.4 15.3
 Two or more 56.6 64.4 64.6 60.3 64.3 65.9
Disease or conditionb

 Heart disease 33.2 32.9 33.0 32.0 33.3 35.7
 Hypertension 42.9 47.5 47.8 45.6 48.3 52.1
 Diabetes 17.3 18.2 19.5 18.8 20.3 22.0
 Arthritis 46.6 49.6 49.3 49.1 50.3 52.7
 Mental disorder 32.5 35.4 34.4 41.2 49.4 55.8
Mobility limitation
 No limitation 36.9 38.0 38.1 35.9 33.7 31.4

 aBeneficiaries who were administered a community-based interview answered health status 
and functioning questions themselves, unless they were unable to do so. A proxy, such as a 
nurse, always answered questions about the beneficiary’s health status and functioning for 
long-term care facility-based interviews.
 bIn 1997, the facility instrument was changed from a paper-and-pencil interview to a com-
puter-assisted personal interview, and questions about certain diseases or conditions were 
asked differently. Consequently, there are significant fluctuations in the prevalence of certain 
diseases or conditions before and after 1997.

SOURCE: Compiled from Medicare Current Beneficiary Survey, Health and Health Care 
Sourcebooks, 1992 to 2002.

National Health and Nutrition Examination Surveys beginning in 1960, 
Figure 3-5 presents trend data on the rates of obesity among adults ages 
20 to 39 and ages 40 to 59. The figure shows substantial increases in the 
rates of obesity among individuals in both age groups. In a paper prepared 
for the August 2005 IOM workshop on disability, Bhattacharya and col-
leagues (2006) linked these increases to increases in ADL and IADL limita-
tions in middle life. Sturm and colleagues (2004) project increases in the 
prevalence of disability of 1 percent per year in the group ages 50 to 69, if 
current trends in obesity continue unabated. The link between obesity and 
disability needs further investigation because not only can obesity be a risk 
factor for disability but disability can likewise be a risk factor for obesity 
(see the discussion of secondary conditions in Chapter 5).

TRENDS IN DISABILITY IN LATE LIFE

Reflecting the high prevalence of disability in late life and concerns 
about the implications of an aging population on the economy, the health 
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FIGURE 3-5 Trends in the prevalence of obesity for men and women ages 20 to 39 
and 40 to 59, civilian, noninstitutional population, 1960 to 2004.
SOURCE: Compiled from the work of Flegal et al. (2002) and Ogden et al. (2006) 
on the basis of data from the National Health Examination Survey (1960 to 1962) 
and the National Health and Nutrition Examination Survey (other years).
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care system, and other areas of life, trends in disability have best been 
mapped and analyzed for older age groups. Generally, studies of disability 
trends in late life have focused on measures of activity limitations: ADLs 
and IADLs. Variations in the wording of questions across surveys, time pe-
riods, and other survey features have led to seemingly conflicting results in 
some cases. On balance, however, as first noted by Manton and colleagues 
(1993), trends in the prevalence of disability in late life are largely positive, 
with the evidence suggesting a substantial decline in the rates of IADL-
related disabilities and smaller declines for ADL-related disabilities.

This discussion relies primarily on data from the 1982 to 2004 Na-
tional Health Interview Surveys. For older individuals, comparison of pre-
1997 survey data with data from the revised survey suggested only minor 
discontinuities in the data on personal care and routine care limitations.11 
Therefore, the data are presented without discontinuity by year.

Personal Care and Routine Care Limitations

Figure 3-6 shows the ADL and IADL trend data for 1982 through 
2004. These data show a clear overall pattern of decline during the 1980s 
and 1990s in the percentage of the community-based population who need 

11 This discussion draws on a background paper prepared for the August 2005 IOM work-
shop organized during the first phase of this study (Freedman, 2006).
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FIGURE 3-6 Percentage of the civilian, noninstitutional population ages 70 years 
and older reporting need for help with personal care or help with routine care ac-
tivities only, 1982 to 2003. ADL = needs help with personal care activities, such as 
eating, bathing, dressing, or getting around the home; IADL only = needs help only 
with routine needs, such as everyday household chores, doing necessary business, 
shopping, or getting around for other purposes.
SOURCE: Analysis by Freedman (2006) of the 1982 to 2003 National Health 
Interview Survey data.

assistance with limitations in routine care activities, such as shopping or 
preparing meals, but who do not need help with personal care. The decline 
has continued in the current decade but at a slower pace.

Other data also point to declines in the percentage of the older people 
with limitations in routine care activities. For example, analyses based on 
data from the National Long-Term Care Survey suggested particularly 
large declines in three IADL measures from 1984 to 1999: doing laundry, 
managing money, and shopping for groceries (Spillman, 2004). A review 
of 16 relevant studies that used data from eight different surveys found 
substantial agreement that declines in IADL-related disabilities occurred 
through the 1980s and early 1990s (Freedman et al., 2002). A few more 
recent studies (Schoeni et al., 2005; Manton et al., 2006) suggest that such 
declines have continued into the current decade.

Changes in trends for limitations with personal care activities, such 
as dressing or bathing, are not as large. As presented in Figure 3-6, data 
from the National Health Interview Survey showed a small decline in the 
prevalence of personal care limitations during the entire period, from 8.2 
percent in 1982 to 7.8 percent in 2003. The Medicare Current Beneficiary 
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Survey also collects data on ADLs, although it asks about difficulty in per-
forming an activity without help or special equipment. On the basis of data 
from that survey, Figure 3-7 shows decreases in limitations for community-
dwelling beneficiaries in each category for the period from 1992 to 2003. 
A technical working group explored the inconsistencies in ADL trends 
across surveys and concluded that during the 1990s there were declines in 
difficulty with daily activities and the use of help with daily activities and 
increases in the percentage of individuals who used equipment to assist 
them with some activities (Freedman et al., 2004a).

Despite the percent declines in IADL-related disabilities and the relative 
steady state of ADL-related disabilities, the total number of people with 
ADL or IADL limitations increased from approximately 4 million in 1982 
to 4.2 million in 2003. (The numbers were calculated by using U.S. Census 
Bureau data on population by age group, available at http://www.census.

FIGURE 3-7 Percentage of community-dwelling Medicare beneficiaries ages 65 and 
over who have difficulty in performing selected personal care activities without help 
or special equipment, 1992 to 2003.
SOURCE: NCHS, 2007 (data from the Medicare Current Beneficiary survey ob-
tained from tables compiled by CDC, available at http://209.217.72.34/aging/
TableViewer/tableView.aspx?ReportId=362).
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gov/cgi-bin/ipc/idbagg.) Without the declines in IADL limitations, the 2003 
number would be much larger.

The concern that not all groups may be benefiting equally from the 
declining rates of disability has led some researchers to investigate dispari-
ties in trends by race and socioeconomic status. Findings by race have been 
inconsistent thus far. On the one hand, data from the National Long-Term 
Care Survey suggest that racial disparities in chronic ADL- or IADL-related 
disabilities increased during the 1980s and decreased during the 1990s 
(Clark, 1997; Manton and Gu, 2001). On the other hand, three studies 
that used data from the National Health Interview Survey found no statisti-
cally significant changes in relative disparities in disabilities between racial 
minorities and whites, although the absolute size of the gaps may have 
narrowed (see, for example, the work of Schoeni et al. [2005]).

A review of analyses of disparities in the rates of disabilities by level 
of education again found inconsistent results (Freedman et al., 2002). One 
study based on the National Long-Term Care Survey reported no clear pat-
tern for the period from 1982 to 1999 (Manton and Gu, 2001). Another 
study that was also based on data from the National Health Interview 
Survey reported a decline in the prevalence of disabilities only among those 
with 13 or more years of education (Schoeni et al., 2001). More recently, 
using data from the National Health Interview Survey for the period 1982 
through 2002, Schoeni and colleagues (2005) demonstrated widening gaps 
in the prevalence of disabilities by socioeconomic status.

Disabilities Within Group Residential Care Settings

Because of data limitations, many trend analyses have omitted data 
for the 2 million older individuals living in nursing homes and other group 
residential care settings. Data from the 1977 to 2004 National Nursing 
Home Surveys indicate that the proportion of older individuals living in 
nursing homes may have declined in recent years (Alecxih, 2006). Other 
analyses suggest that the short-stay population (those with stays of less than 
3 months) has increased sharply, primarily as a result of Medicare’s adop-
tion of hospital prospective payment, which gave hospitals strong incentives 
to discharge people more quickly, whether it was to home or to a post-acute 
care facility (Decker, 2005).

Further insight into trends in disability among the population living in 
long-term care facilities is provided in Figure 3-8, which is based on data 
from the Medicare Current Beneficiary Survey. Figure 3-8 shows ADL-
related data from 1992 to 2003 for beneficiaries age 65 and over living in 
long-term care facilities. (Note that the y-axis for Figure 3-6 extends from 
0 to 16 percent, whereas it extends from 0 to 100 percent for Figure 3-8). 
Figure 3-8 shows increases in ADL disabilities for this group and, as ex-
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pected, very high levels of limitations. Data from the National Nursing 
Home Survey cited above show that the percentage of nursing home resi-
dents ages 85 and over increased from 35 to 47 percent between 1977 and 
1999 (Decker, 2005).

Other evidence also suggests that older adults living in nursing homes 
are frailer and have higher levels of disability now than older adults did 
a decade ago, perhaps because alternative care arrangements are more 
available for people with lesser but still significant levels of impairment 
(Spillman and Black, 2005b). For example, assisted living facilities, which 
offer supported living arrangements for those who need assistance but who 
do not require 24-hour skilled nursing care, grew from being almost nonex-
istent in the 1970s to serving about 750,000 older adults in 2000 (Spillman 
and Black, 2006).12 As described in Chapter 9, state Medicaid programs 
are paying for an increasing proportion of long-term care in home rather 
than institutional settings.

12 At a minimum, these facilities offer 24-hour supervision and assistance, as well as meals in 
a common dining area. Other services may include housekeeping and laundry services, medi-
cation reminders or help with medications, help with personal care activities, transportation, 
security, health monitoring, care management, and activities.

FIGURE 3-8 Percentage of Medicare beneficiaries ages 65 and over living in nursing 
homes and other facilities who have any difficulty in performing selected personal 
care activities because of a health or physical problem, 1992 to 2003.
SOURCE: NCHS, 2007 (data from Medicare Current Beneficiary Survey obtained 
from tables compiled by CDC, available at http://209.217.72.34/aging/TableViewer/
tableView.aspx?ReportId=362).
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Health Conditions Associated with Disability in Late Life

The extent to which some chronic conditions develop into disability 
may have been ameliorated in recent decades, in particular for arthritis 
(Freedman and Martin, 2000) and cardiovascular diseases (Cutler, 2003), 
even as the prevalence of many of the conditions in the older population 
has increased (Crimmins and Saito, 2000; Freedman and Martin, 2000; 
Crimmins, 2004). With respect to sensory functioning, the findings are 
mixed. Data from the Survey of Income and Program Participation suggest 
substantial declines in the percentage of older Americans with difficulty see-
ing from 1984 to 1993 (Freedman and Martin, 1998) and in the percentage 
with difficulty seeing or hearing from 1984 through 1999 (Cutler, 2001). 
Data from the Supplements on Aging to the National Health Interview 
Survey, however, show that the rates of blindness, deafness, and hearing 
impairment remained constant between 1984 and 1995 (Desai et al., 2001). 
Like the review for the nonelderly adult population, this summary of trends 
in health conditions and certain kinds of disabilities draws upon many data 
sources, data from different time periods, and different measures.13

The committee also reviewed trends in conditions that contribute to 
disability using data from the 1997 to 2004 National Health Interview 
Survey. The most common conditions linked to activity limitations among 
the population age 65 and older (Table 3-7) include arthritis and other 
musculoskeletal conditions, heart and other circulatory conditions, hear-
ing and vision problems, diabetes, lung disease, and senility (dementia). 
The prevalence of these conditions as contributors to activity limitations 
declined for all conditions except diabetes and senility.

Potential Explanations for Late-Life Trends

Researchers are still trying to explain the declines in certain aspects 
of late-life disability and are debating whether past patterns are likely to 
continue (Cutler and Wise, in press). Several different factors have probably 
played roles in the recent declines. Increasing levels of education have likely 
played a role in decreasing disability; but the exact nature of this link re-
mains unclear, and it appears that increases in educational attainment in the 
future will not match those of the past two decades (Freedman and Martin, 
1999). Also, as noted previously, certain common chronic conditions ap-
pear to be less debilitating today than they were in the past (Crimmins and 
Saito, 2000; Cutler, 2003; Freedman and Martin, 2000).

Moreover, as discussed in Chapters 1 and 7, assistive technologies may 
be replacing some kinds of personal caregiving (Spillman, 2004; Freedman 

13 See IOM workshop paper prepared by Freedman (2006) for more details.
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TABLE 3-7 Trends in Chronic Health Conditions Related to Activity 
Limitations, Civilian, Noninstitutional Population, Ages 65 and Over, 
1997 to 2004

Type of Chronic Health 
Condition

Number of People with Activity Limitations Caused by Selected 
Chronic Health Conditions per 1,000 Population

1997 1998 1999 2000 2001 2002 2003 2004

Senility (dementia) 22.8 22.9 23.8 25.3 24.5 24.6 27.5 25.6
Lung 39.5 39.8 39.4 38.6 38.0 38.0 38.7 35.0
Diabetes 44.2 44.0 41.8 46.4 50.6 45.3 49.4 49.2
Vision 49.3 41.1 42.9 42.9 45.7 42.0 35.7 34.9
Hearing 29.1 27.2 24.5 23.9 27.2 28.2 22.9 21.6
Heart, other circulatory 149.4 141.3 131.4 134.8 137.2 131.4 130.9 128.4
Arthritis, other 

musculoskeletal
161.9 146.1 146.6 139.5 143.4 139.2 149.1 145.5

SOURCE: Committee’s analysis of National Health Interview Surveys, 1997 to 2004.

et al., 2006). This development could affect how people respond to ques-
tions about disability, particularly questions about the use of personal 
assistance (Wolf et al., 2005). Uncertainty remains, however, about the 
possible changes in people’s perceptions of disability at all stages of life and 
the relative contributions of changes in medical care, health behaviors, and 
living and working environments to declines in disability.

PROJECTING THE FUTURE OF DISABILITY IN AMERICA

The number of people with impairments in body structures or func-
tions is likely to grow substantially in the coming years. Unless substantial 
progress is made in reducing the chances of such impairments developing 
into activity limitations and participation restrictions, particularly at older 
ages, the number of people in the United States facing barriers to work, 
health care, and independent living will no doubt escalate. The number of 
individuals needing personal assistance, whether it is from family members 
or from paid caregivers, will also increase. Designing and implementing 
strategies and policies to promote the health and well-being of people with 
existing disabilities and to prevent the development or progression of po-
tentially disabling conditions should, therefore, be national priorities.

In preparing this report, the committee reviewed the few existing stud-
ies that project the size of the population with disabilities. The review in-
cluded, for example, projections related to the SSDI and SSI programs, the 
demand for long-term care services, and the rates of disability among the 
elderly population (see Bhattacharya et al. [2004] and Waidmann and Liu 
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[2000]).14 Although a comprehensive review of different methodologies is 
beyond the scope of this report, a few key issues can be cited. In projections 
of the future size of the older population, assumptions about life expectancy 
(that is, how long people can be expected to live) are key, whereas projec-
tions of the size of younger populations rely more heavily on assumptions 
about future birth rates. Also, projection methodologies generally make 
some assumptions about whether disability rates will increase, decline, or 
remain unchanged in the future. Some projection models have built elabo-
rate assumptions about such rates (allowing variation, for example, in the 
timing of disease onset and progression), whereas others simply project 
forward the existing rates onto the numbers of people in each age group. 
Methods also vary in whether changes in other factors linked to disability 
(e.g., years of completed education) are incorporated into projections or 
are held constant. Finally, projections of program enrollment (in, e.g., the 
SSDI program) rather than disability per se may involve assumptions about 
additional variables, such as labor force participation rates.

No source for projections of the number of children with disabilities 
could be identified. However, in the last half century and more, advances 
in biomedicine have saved many children who once would have died from 
conditions such as prematurity, traumatic injury, and a variety of genetic 
conditions or fetal developmental problems. Some of these children have 
gone onto experience slight to substantial physical or cognitive impair-
ments. Other children have experienced impairments related to exposures 
to toxic substances. Furthermore, because disabling or potentially disabling 
conditions that are present at birth or that arise during childhood can have 
long-term consequences (Forrest and Riley, 2004; IOM, 2003a, 2005a, 
2006a), the increases in the numbers of children with conditions such as 
childhood obesity and diabetes could eventually add to the numbers of 
adults and older adults with disabilities. The lack of projections based on 
these developments represents an important gap in present knowledge.

The number of working-age adults eligible for SSDI (meaning that 
they have a qualifying disability and have worked long enough in Social 
Security-covered jobs to qualify for benefits) is projected to increase. For 
example, the Congressional Budget Office projects that caseloads will in-
crease from 6.7 million in 2000 to 10.4 million in 2015 (CBO, 2005b). The 
number of beneficiaries per covered worker is also projected to increase, 
as described in Chapter 1. However, the consequences of premature aging 
or atypical aging for people with disabilities—including individuals with 
conditions that once were incompatible with long-term survival—have been 

14 Projections of SSDI caseloads are available from CBO (2005b) and the work of Toder et 
al. (2002). Long-term care projections are available from CBO (1999). Social Security projec-
tions of SSI and SSDI are available from SSA (2006c).
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little discussed with respect to their potential impact on the SSDI program. 
More generally, analysts have predicted that ADL disabilities and work 
limitations among adults will increase (irrespective of program eligibility), 
in part as a consequence of the growing prevalence of obesity and related 
disorders (Sturm et al., 2004).

Focusing on older adults, if the rate of activity and other limitations 
for those ages 65 or over were to remain what it is today (roughly 40 
percent from Table 3-1), the number of older people with impairments or 
limitations would increase from approximately 14 million today to more 
than 28 million in 2030. Using different definitions and a more complex 
methodology, Waidmann and Liu (2000) have projected that the numbers 
of older adults with activity limitations would grow from 22 million in 
2005 to 38 million by 2030. They also projected that the number of people 
with limitations in ADLs or IADLs would increase from 12 million to 22 
million over this period, if the rates of people with limitations in ADLs 
and IADLs remained constant but the numbers of people classified by age, 
sex, and education change according to U.S. Census Bureau projections. 
Importantly, Waidmann and Liu also project that if rates of activity limita-
tions did not hold constant in the future but, instead, declined at the same 
rate observed during the 1990s, the number of people with such limitations 
would still grow to about 38 million by 2030. In contrast, the number of 
older people with limitations in ADLs or IADLs would stay steady at about 
12 million. Another analysis, which assumes that disability rates remain 
constant, estimates that the number of Americans of all ages with limita-
tions in ADLs only will increase from 5.2 million in 2000 to 9.3 million in 
2030 (Friedland, 2004).

Taken together, these projections suggest that the number of people 
with disabilities is likely to increase in the coming years, unless steps are 
taken to reduce the environmental barriers that contribute to avoidable 
activity limitations and participation restrictions. The good news is that the 
rates of limitations for some activities have already been declining for older in-
dividuals. As discussed earlier in this chapter, it is not completely clear why this 
is the case. As discussed in later chapters of this report and as recommended in 
Chapter 10, further research is needed to identify and disseminate practices and 
programs that minimize activity limitations and participation restrictions.
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4

Health Care Transitions 
for Young People

When our son was � months old, he was diagnosed with cystic fibrosis 
(CF), a progressi�e, genetic condition that primarily affects breathing and 
digestion. Soon after his diagnosis, his physician, in his typically family-
centered approach, asked me where I wanted my son to be in 20 years. 
I can remember being a little confused by his question. I was still �ery 
focused on getting through each day and really did not ha�e much energy 
to think beyond taking 1 day at a time. He persisted. Where did I want 
my son to be in 20 years? What had I wanted for him before he was di-
agnosed? Forced to think about it, I finally said that we were hoping that 
all of our children would be able to go to college. His response was �ery 
positi�e and explained that because CF would mean physical limitations, 
it would be wise to think of ways that our son could make a li�ing using 
his mind. He said that planning for college was one way to begin thinking 
about the future. For him to go away to school, we would also need to 
begin to think of ways to help him gradually assume more responsibility 
for his own health care.

Donna Olsen (Olsen and Swigonski, 2004 [used with permission])

For children with cystic fibrosis, congenital heart disease, spina bifida, 
and other conditions that once were often or always fatal in infancy or 
childhood, what might earlier have seemed a fantasy of the future—plan-
ning for college and work life—is now a reality for many families. Depend-
ing on an individual child’s physical and mental condition, that planning 
may have some special dimensions, such as particular attentiveness to the 
presence of physical barriers or hazards in the home or to the capacity 
of schools to provide a safe and positive environment. When it is done 
sensitively, as described in the account above, an early focus on long-term 
planning for the child’s transition to adult life can help enlarge a family’s 
range of concerns to include not only their child’s immediate medical situ-
ation but also the child’s future—even when a shortened life expectancy is 
still likely, given current therapies.

The story of Donna Olsen and her son also illustrates that health and 
disability—like most of life—are dynamic and not static for both indi-
viduals and societies. With advances in biomedical science and technology, 
many people with early-onset health conditions are living years, even de-
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cades, longer than they did in the past, although often with some degree of 
physical or mental impairment. In addition, advances in early diagnosis and 
treatment for heart disease, stroke, and other serious chronic diseases as-
sociated with aging have meant longer survival—also with various degrees 
of impairment—for many people in middle and late life.

Disability and health are dynamic in other respects. Over time, some 
health conditions, such as certain forms of multiple sclerosis and arthritis, 
exhibit a significant course of waxing and waning that affects the ease or 
difficulty that people with these conditions have performing daily activities 
and underscores the significance of environmental characteristics, such as 
the accessibility of transportation systems. People with other conditions, 
such as Down syndrome, tend to exhibit periods of long-term stability, 
although changes in their environment may enlarge or reduce the scope of 
their activities and participation. Yet other health conditions are character-
ized by a fairly steady course of increasing impairment (which happens 
with amyotrophic lateral sclerosis) or improvement (which is typical for 
certain types of serious injuries). The promotion of health and well-being 
and the creation of supportive environments play a part in the dynamics of 
disability in all these pathways.

Research on risk factors for disability has highlighted the interaction 
between individual characteristics and physical and social environments as 
a critical dynamic in the development of disability. This interaction was 
a theme in the Institute of Medicine (IOM) reports Disability in America 
(1991) and Enabling America (1997). In addition, the latter report iden-
tified the study of change over time and transitions to different states of 
physical and social functioning as essential dimensions of disability and 
rehabilitation research. Indeed, the report defined rehabilitation research 
as “the study of movement among states [that is, pathology, impairment, 
functional limitation, and disability] in the enabling-disabling process” 
(IOM, 1997, p. 25).

Anyone can experience an injury or illness that unexpectedly and dra-
matically alters his or her life. Moreover, as described in Chapter 3, people 
who live long enough are very likely to develop disabilities, although the 
pathways of disabilities in late life may still be quite variable. Using data 
from the Women’s Health and Aging Study, Guralnik and colleagues (see, 
e.g., Ferrucci et al. [1996] and Guralnik et al. [2001]) have identified two 
distinct types of disability onset in later life: the sudden, catastrophic onset 
of multiple limitations (which often happens with a stroke or a traumatic 
injury) and the slow, steadily progressive decline in functioning (which 
often occurs with osteoarthritis or congestive heart failure). Other studies 
are revealing the diverse, recurrent, and episodic nature of many of the 
disabilities that occur in late life (see, e.g., Fried et al. [2001], Gill and 
Kurland [2003], Hardy et al. [2005], and Gill et al. [2006]). This variabil-
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ity underscores the importance of continued research on the biological and 
environmental risk factors for disability.

In addition to experiencing function-related transitions, people with 
disabilities experience a range of other transitions, many of which mark 
common social milestones, such as starting school or work or moving out 
of the family home. This chapter examines one especially dynamic period of 
transition: that experienced by children and youth with disabilities as they 
become adults and move from the pediatric to the adult health care system. 
For young people with disabilities, a poor transition in this arena of life 
can threaten their health and undermine other transitions, for example, in 
education, work, social relationships, and independent living.

The chapter begins by placing the transition from child to adult in 
the broader context of changes and risk factors for disability that can 
be studied throughout the life span. It then discusses the population of 
young people at particular risk for problems with health care transitions 
and examines goals for successful transition planning. The remaining sec-
tions examine child and family characteristics that may affect transitions, 
relevant public policies and other environmental factors that may ease or 
complicate those transitions, models of care for children and adults with 
chronic health conditions and disabilities, and approaches to health care 
transitions for young people with disabilities. The chapter concludes with 
the committee’s recommendations. Chapter 5 follows with an examination 
of related but different dynamics: aging with disability and the development 
and prevention of secondary conditions.

TRANSITIONS TO ADULT CARE IN A LIFE SPAN PERSPECTIVE

As used here, a transition involves a significant change or set of changes 
in a person’s life circumstances during a relatively limited time period rather 
than over the life span. Transitions may involve changes in social roles (e.g., 
from a minor to a legal adult), changes in living arrangements (e.g., from 
the family home to an independent living arrangement or from the fam-
ily home to an institutional setting), or changes in functioning related to 
events such as traumatic injuries. Over a life span, a person will typically 
experience many transitions, with the transition to adult life being one of 
the most momentous.

Adopting a life span or life course perspective on health, disability, 
and transitions reinforces the understanding that disability is dynamic 
and that a physical or social transition is a process rather than a point in 
a person’s life. It also involves the seemingly simple recognition that what 
happens earlier in life affects what happens later (Meaney and Szyf, 2005; 
Champagne and Meaney, 2006). Research has focused particularly on the 
health and other consequences for adolescents and adults of what happens 
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in childhood in such areas as family relationships, peer interactions, educa-
tion, nutrition, health care, and exposures to such obvious hazards as air 
pollution or violence (see, e.g., Kuh and Ben-Schlomo [1997], Thyen et 
al. [1998], Dell and To [2001], Sears et al. [2002], and Forrest and Riley 
[2004]). A number of conditions that commonly affect adults—including 
heart disease, diabetes, certain cancers, asthma, and obesity—are associated 
with childhood environments that can affect a child’s physiology or shape 
personal behaviors that persist into adulthood (see, e.g., Seidman et al. 
[1991], Rona et al. [1993], Barker [1997], and Shaheen [1997]).

In addition, physicians and families are also becoming more aware that 
some unwanted effects associated with the improved survival rates for pre-
mature infants and the successful treatment of cancer and other childhood 
illnesses may not be evident for years (Perrin, 2002; Brandt et al., 2003; 
IOM, 2003a, 2006a; Castro et al., 2004). For example, a recent large, 
retrospective study that compared the survivors of childhood cancer with 
their siblings reported that 62 percent of survivors but only 37 percent of 
their siblings had at least one chronic condition; 28 percent of the survivors 
but only 5 percent of the siblings had a severe or life-threatening condition 
(Oeffinger et al., 2006). If accurate information about these childhood ex-
periences, conditions, and treatments does not accompany a young person 
as he or she makes the transition to health care as an adult, the primary care 
or specialist physicians treating that person may fail to adopt or recommend 
appropriate monitoring and preventive measures.

At a general level, taking a long view of disability across the life span 
requires a significant, sustained investment in longitudinal research. Chap-
ter 2 stressed this point as it applies to epidemiological research. It applies 
equally to clinical and social intervention research, including research re-
lated to transitions for young people, aging with disability, and secondary 
conditions. Unfortunately, in both health care and policy research, very 
long-term studies, which tend to be costly and complicated to administer, 
are the exception rather than the rule, particularly for younger populations. 
One such exception is the National Children’s Study, which was described 
in Chapter 2. As important as this study will be to the identification of risk 
factors, it will not include the range of data needed to track transitions and 
identify variables associated with successful transitions for young people.

A CRITICAL TRANSITION: FROM CHILD TO ADULT

Systematic attention to health care transitions for young people dates 
back more than two decades. In 1989, the U.S. Surgeon General convened 
a conference on the topic that built on a smaller 1984 conference with the 
same theme (Magrab and Miller, 1989). Currently, the U.S. Maternal and 
Child Health Bureau (MCHB; which is part of the Health Resources and 
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Services Administration of the U.S. Department of Health and Human 
Services) has made the following one of its six primary goals: “[a]ll youth 
with special health care needs will receive the services necessary to make 
appropriate transitions to adult life, including adult health care, work, and 
independence” (McPherson et al., 2004, p. 1538).1 MCHB funds the devel-
opment and evaluation of model programs on transitions and also funds the 
Healthy & Ready to Work Center to promote successful transition planning 
and outcomes (see www.hrtw.org). The National Institute on Disability and 
Rehabilitation Research has supported projects that conduct research on 
health care transitions, prepare informational materials for young people 
and their families, and develop guidance for health care professionals. To 
cite a few other examples, the American Academy of Pediatrics (AAP) 
(see below), a number of states, and several medical centers and children’s 
hospitals have developed transition resources or programs. In the United 
Kingdom, the National Health Service also supports research on transitions 
(NCCSDO, 2002).

Adolescent Population “At Risk” for Transition

Statistical data underscore the importance of planning for the transi-
tion to adulthood for young people with disabilities. Data from the 2004 
National Health Interview Survey indicate that approximately 1.4 million 
children with some kind of activity limitation were in the 14- to-17-year-
old age group, a critical period for transition planning (data supplied by 
committee consultant H. Steven Kaye, September 5, 2006). More than half 
of these young people were reported to have a learning disability or atten-
tion deficit hyperactivity disorder (or both). Another quarter had a mental 
health condition or a developmental disability (other than mental retarda-
tion). Approximately 70,000 had a limitation in activities of daily living. 
Data from the U.S. Department of Education (2006c) indicate that over 
1.8 million children in this age group received special education services 
in 2002 and that over 375,000 were age 17 and, thus, soon to turn 18. 
Data from a 2001 survey of children with special health care needs suggest 
that perhaps a half a million or more children with such needs turn age 
18 each year (Lotstein et al., 2005). As described below, reaching age 18 
can trigger critical changes in a young person’s legal, financial, and health 
care status.

Well before they turn age 18 and for various periods of time thereaf-

1 As defined by MCHB, children with special health care needs are “those who have or are 
at increased risk for a chronic physical, developmental, behavioral, or emotional condition 
and who also require health and related services of a type or amount beyond that required by 
children generally” (McPherson et al., 1998, p. 137).
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ter, many young people with disabilities will be involved in an active and 
complex process of transition planning that reaches beyond their families 
and health care professionals to include individuals from multiple service 
sectors, especially the public schools. School transition planning services are 
discussed later in this chapter.

Goals of Health Care Transition Planning for Young People

For a young person with a disability or serious chronic health condi-
tion, the ultimate goal for the transition from pediatric to adult health care 
services is to maximize “lifelong functioning and potential through the 
provision of high-quality, developmentally appropriate [and technically 
sophisticated] health care services that continue uninterrupted as the indi-
vidual moves from adolescence to adulthood” (AAP et al., 2002, p. 1304). 
More specific individual goals include helping young people (consistent 
with their medical condition) achieve the skills in self-care, health care 
decision making, and self-advocacy that will prepare them to take more 
responsibility for their health and health care. For young people with dis-
abilities as a population, the goals for health care transitions include the 
capacity of relevant health care and social agencies to identify and respond 
appropriately to different health and personal characteristics, family situa-
tions, and physical and social environments.

The discussion here emphasizes health care transitions. Successful 
health care transitions, however, usually require attention to other dimen-
sions of a young person’s life, including living arrangements, transportation, 
postsecondary education, work, family and other social relationships, and 
financial self-sufficiency. For example, housing and transportation condi-
tions can affect the ease of self-care and physical access to supportive health 
care services. Although clinicians do not manage these aspects of a young 
person’s life, they should be alert to how such factors might support or 
interfere with a successful health care transition.

For many young people with serious disabilities, successful health care 
transitions will also depend on public policies that support access to health 
insurance, assistive technologies, personal care services, housing, vocational 
training or postsecondary education, and income support, as well as public 
policies that support nondiscrimination in employment and the physi-
cal accessibility of transportation and public spaces. Several policies that 
include specific provisions for transition planning or assistance for young 
people are discussed below as environmental factors that affect health care 
transitions.
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INDIVIDUAL AND FAMILY FACTORS AFFECTING 
HEALTH CARE TRANSITIONS

Becoming an adult involves many steps and stages in a complex process. 
Some steps are fairly abrupt, in particular, reaching legal adulthood. Other 
aspects of the transition to adult life occur much more gradually and un-
evenly across different dimensions of a young person’s life. Major domains 
of transition include transitions from pediatric to adult health care, from 
school to work, and from living with parents to living independently.

The nature of the transitions, including health care transitions, neces-
sarily varies according to the specific situation and the characteristics of 
the individual young person. Family characteristics and resources will also 
influence the transitions. The next sections discuss these factors as they af-
fect health care transitions.

Individual Factors

Box 4-1 summarizes several broad characteristics of health that will 
affect health care transitions for children. In general, the more complex the 
young person’s health situation is, the more complex the transition process 
will be. Children with conditions that are chronic but mild and not dis-

BOX 4-1 
Characteristics of Child and Adolescent Health That 
May Affect the Complexity of Health Care Transitions

Simpler Transition More Complex Transition

Single health condition
Low risk of future health problems
No dependence on medical 

equipment
Rare acute illness, medically 

stable
Few medications

No cognitive impairments
No physical impairments
Mentally healthy
No behavioral concerns

Multiple health conditions
High risk of future health problems
Reliance on life-sustaining 

medical equipment
Frequent acute episodes, 

medically unstable
Multiple medications, medication 

problems
Profound mental retardation
Serious physical impairments
Mentally ill
Serious behavioral concerns

SOURCE: Adapted from Kelly et al. (2002).
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abling (e.g., eczema) or that only slightly impair activities (e.g., mild talipes 
equinovarus, or clubfoot) may need little if any transition planning, other 
than that appropriate for most young people. Certain other conditions, 
such as early-onset schizophrenia, will almost always present major chal-
lenges for the transition from pediatric to adult health care. The transitions 
for young people with many health conditions, such as cerebral palsy or 
asthma, are much more variable, however. For example, some young people 
with cerebral palsy have severe physical or mental disabilities that require 
considerable transition planning, whereas others experience barely notice-
able effects of the disorder and therefore do not require the same intensity 
of attention to their transition to adult care.

A small but important group of children and adolescents survive with 
major assistance from certain technologies, especially respiratory, nutri-
tional, and mobility assistance. With appropriate educational, recreational, 
and workplace accommodations, these technologies typically allow young 
people to participate in many kinds of social and other activities. Careful 
monitoring is, however, important to ensure that equipment (including 
software) is performing correctly and is adjusted as needed to accommodate 
developmental, medical, or environmental changes. Planning for transitions 
in health care and living arrangements and other transitions can be par-
ticularly complex for this group of young people. Planning for transitions 
in health care requires very knowledgeable clinicians who have experience 
working with this population and their devices in diverse settings.

Placing individual or condition-specific differences aside, considerable 
evidence suggests that young people in general are still developing neurolog-
ically, emotionally, and intellectually well into their 20s. They will therefore 
differ in some respects from older individuals, who comprise the majority 
of patients seen by most physicians and other health care professionals 
who care for adults. The creation of adolescent medicine as a specialty was 
a response to the particular challenges of caring for teenagers and young 
adults and, in itself, represents a transition strategy particularly attuned to 
the developmental stage of adolescence, although it does involve an addi-
tional health care transition that must be managed. In any case, adult care 
professionals will be better prepared to manage the health care needs of 
young people if they have the education and experience that allow them to 
understand how continuing development may affect risk taking and other 
decision making by their young adult patients with disabilities. As discussed 
later, the amount of education that professionals receive in these and other 
dimensions of health care transitions for young people is minimal.

In addition to a young person’s health condition, planning for health 
care transitions must also consider what the International Classification of 
Functioning, Disability and Health (ICF) terms “personal factors” (WHO, 
2001). These factors include maturity and readiness for self-care, coping 
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styles, and personality characteristics. As noted in Chapter 2, the identifica-
tion and study of these factors are sometimes controversial and may raise 
charges of blaming the victim and ignoring environmental influences on 
behavior. Nonetheless, transition planning that does not consider a young 
person’s behavioral, psychological, and other personal characteristics runs 
the risk of failure. For example, research on children with asthma has 
found that adolescents are less likely to adhere to preventive drug regimens 
than their younger counterparts and, as a result, have poorer control over 
their condition (Jonasson et al., 1999; McQuaid et al., 2003). Decreas-
ing oversight by parents likely accounts for some of the relationship be-
tween increasing age and decreasing adherence to drug or other treatment 
regimens.

In general, as Rosen and colleagues (2003) have observed, “[m]any 
adolescents with chronic conditions are at higher risk than peers for un-
necessary dependency, developmental difficulties, and psychosocial delay” 
(p. 309). One objective for a successful transition process is to counter these 
risks by helping young people with disabilities become—and see themselves 
as—more independent and self-reliant.

No clear milestone heralds the readiness of a particular young person to 
transfer his or her health care from a pediatrician to a health care provider 
for adults or for other dimensions of the transition to adult life, such as 
living independently. Several guidelines for transition planning have sug-
gested personal factors that health care professionals, parents, and even 
young people themselves may consider in assessing readiness (see, e.g., 
McDonagh and Kelly [2003], Ardoin and Schanburg [2005], Adolescent 
Transition Project [undated], and Children’s Hospital Boston [undated]). 
They include

• maturity of judgment and reasoning skills and a maturity of re-
sponse to anticipatory guidance and transition preparation;

• understanding of the medical condition and treatment and the abil-
ity to participate in medical visits;

• self-care skills, including the ability to fill prescriptions, follow 
prevention and treatment regimens, and seek assistance in an emergency;

• self-advocacy skills; and
• medical status and stability.

Family and Guardian Factors

For most young people with disabilities, families play a critical role in 
successful health care transition planning and implementation. Health care 
and social service professionals recognize that various family characteris-
tics, such as education, income, marital status, living arrangements, health 
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insurance coverage, and the availability of support from the extended fam-
ily, can influence health care transitions.

Family dynamics are also important. McDonagh (2006), for example, 
cites research indicating that family support (without overprotectiveness) is 
associated with emotional resilience and independence in young people with 
a chronic illness or disability. Other factors, such as differences in child and 
parent perceptions of the child’s situation, parental discord, and parents’ 
difficulty in accepting a young person’s increasing maturity, can complicate 
transition planning, youth readiness for independence, and other outcomes 
(see, e.g., Resnick et al. [1997], Werner [1997], McDonagh [2006], and 
Shaw et al. [2006]).

Even when young adults have assumed legal responsibility for making 
decisions about their care, parents often provide practical, emotional, and 
financial support with the transition process and beyond. When young 
adults cannot assume such responsibility, parents usually continue as the 
legal decision makers. For many young people with cognitive impairments, 
reliance on parental financial, caregiving, and other resources may be much 
more important than it is for young people with other disabilities (Thorin 
et al., 1996).

For some children with disabilities, state agencies assume the role of 
guardian and act in lieu of the parents. An analysis of 1998 data found that 
14 percent of children in foster care had a disability, usually one involving 
a cognitive or psychological condition (Smith, 2002). It also found that 20 
percent of foster children had not received a clinical evaluation. Although 
young people with more severe disabilities may receive ongoing support 
from social service agencies, critics have noted deficiencies in how state 
foster care programs plan and support the transition from child to legal 
adult (see, e.g., English et al. [2003, 2006] and Reilly [2003]).2 Some have 
recommended the extension of Medicaid coverage to age 21 to assist young 
people leaving the foster care system (CPPP, 2001).

ADOLESCENT TRANSITIONS, PUBLIC POLICY, 
AND OTHER ENVIRONMENTAL FACTORS

One milestone in becoming an adult is marked by a distinct and abrupt 
role shift—that from legal minor to legal adult, usually at age 18. Still, 
the parents of young people with complex health challenges often remain 
deeply involved in making decisions about the young person’s health care 

2 Of the approximately 280,000 children of all ages who left foster care in 2004, 8 percent 
were described as emancipated (by virtue of reaching age 18 or meeting other state criteria, 
such as living independently and being financially self-supporting), 2 percent were runaways, 
and 2 percent transferred to another state agency (ACF/DHHS, 2006).
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and other matters, although they may no longer be legally responsible. At 
the same time, before an adolescent has the legal authority to make deci-
sions about his or her own health care, pediatricians, parents, and others 
tend to give increasing weight to the young person’s views, preferences, and 
perceptions (AAP, 1995; IOM, 2004b).3

Turning age 18—or age 20 or 22, for that matter—may bring other 
age-triggered transitions. Among the potentially more consequential of 
these is the transition from being covered by a parent’s employer-sponsored 
health insurance or by Medicaid (or other public insurance for children) 
to being uninsured. In addition, poor children with disabilities who have 
qualified for Supplemental Security Income (SSI) must, when they turn 18, 
undergo a new assessment to determine whether they meet the eligibility 
criteria applied to adults (Loprest and Wittenburg, 2005). Various federal-
state programs for children with special heath care needs have upper age 
limits of 18 to 21. Planning for age-related transitions for these programs 
is particularly important for children who have complex chronic conditions 
or disabilities and who are poor.

In addition, child health care professionals and organizational provid-
ers may have their own age-based policies for transferring young patients 
to professionals or providers providing adult services, although they will 
usually work with young people with serious chronic problems or disabili-
ties and their families to plan the transfers of care and smooth the transi-
tion (Reiss and Gibson, 2006). The involvement of multiple providers and 
service agencies with different policies will, in some respects, add to the 
complexity of the transition.

For young people with disabilities, a number of federal and state poli-
cies may directly or indirectly support or complicate transition planning. 
The rest of this section briefly describes policies related to health insurance 
and other health programs, income support, and public education. The 
focus is on their possible relevance to the health care transition process.

Medicaid and Other Public Health Programs

As described in Chapter 8, children with special health care needs or 
disabilities are slightly more likely than their peers to have health insurance 
and are particularly more likely to have public health insurance, primar-
ily through Medicaid. Approximately 29 percent of children with special 
health care needs but only 17 percent of other children have Medicaid (For 

3 Under certain circumstances, young people under the age of majority may acquire the au-
thority to make their own decisions about health care and other matters. State policies vary; 
but these circumstances typically include living independently of one’s parents by virtue of 
marriage, military service, or financial independence (Campbell, 2004).
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the State Children’s Health Insurance Program [SCHIP], the figures are 3 
and 2 percent, respectively.)

The rules for the federal-state Medicaid program are complex and dif-
ficult to summarize. Children may qualify for Medicaid in different ways. 
Depending on the category under which they qualify, their school status, 
and, in some cases, state discretion, Medicaid may cover children through 
age 17, 18, 19, or 20 (CMS, 2005d). After that, young people must meet 
the criteria for coverage applied to adults. For children with disabilities 
who would qualify for SSI benefits except that their family income is too 
high, the Family Opportunity Act (passed and signed as part of the Deficit 
Reduction Act of 2005) allows states to create a “buy-in” option that pro-
vides access to Medicaid for families with incomes up to 300 percent of the 
federal poverty level (Kaiser Commission, 2006a). (States are permitted to 
charge premiums based on family income.)

Children who are covered by Medicaid by virtue of receiving SSI ben-
efits may lose both SSI benefits and Medicaid coverage at age 18 if they do 
not meet the SSI eligibility criteria for adults. These and other age-related 
aspects of both public and private insurance complicate health care transi-
tion planning and implementation.

As described in more detail in Chapters 8 and 9, federal regulations 
require that Medicaid programs must cover Early and Periodic Screen-
ing, Diagnostic, and Treatment (EPSDT) services for children.4 Transition 
planning is not specifically cited as an EPSDT-covered service, and, in any 
case, implementation of EPSDT requirements has been uneven across the 
states (see, e.g., Foltz [1982], Sardell and Johnson [1998], Rosenbaum et 
al. [2005], and Peters [2006]). Nonetheless, the EPSDT benefit should, in 
theory, cover various assessments and services in preparation for the tran-
sition of a young person with disabilities to adult health care services. In 
addition, the basic Medicaid benefit package covers a number of long-term 
care services, including specialized therapies and some home care services 
that are often not available through private plans but that can ease the 
transition to adult health care for some young people with disabilities.

The federal rules for SCHIP do not require states to include EPSDT 
benefits, but SCHIP is still an important resource for children with special 
needs who would otherwise be uninsured. As recommended at the end of 

4 As discussed in Chapter 9, the Deficit Reduction of Act of 2005 made complex changes in 
federal Medicaid policies. EPSDT benefits are still required for children, but in some cases, the 
benefits could be structured as a wraparound to an otherwise less comprehensive benchmark 
benefit plan (Kaiser Commission, 2006a). By adding another complexity to EPDST coverage, 
this policy change could have unintended consequences. West Virginia is said to have recently 
approved an alternative Medicaid basic benefit plan that excludes the follow-up EPSDT di-
agnostic and treatment services that are prescribed on the basis of the findings of screening 
examinations (Peters, 2006).
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this chapter, extending Medicaid and SCHIP benefits through age 21 for all 
young people with disabilities would help them through a vulnerable period 
as they transition to adult life.

A variety of other health-related public programs may help children 
with disabilities obtain services and prepare for the transition to adult 
health care. For example, Title V of the Social Security Act authorizes 
MCHB to administer a major program of state block grants that offer sup-
port services for mothers, infants, and children and a series of specialized 
national programs, many of them related to children with special health 
care needs or disabilities. By law, 30 percent of funds for these grants are 
reserved for “family-centered, community-based programs for children with 
special health needs,” although the states may spend more (Peters, 2005, p. 
16; see also Gitler [1998]).

One review of Title V programs for children with special needs noted 
that they “have traditionally focused on short-term goals and medical needs 
and have not focused on long-term issues such as transfer to adult care 
systems, employment, and independent living” (HRTW National Resource 
Center, undated, unpaged). In recent years, however, MCHB and state 
programs have expanded their focus beyond specialty services and have 
directed more attention to transition and longer-term issues, as evidenced 
by the transition goal and programs cited earlier.

Transition Support and Public Schools

For children who are eligible, federal education policy requires, at least 
in principle, the provision of extensive support for transition planning and 
implementation in several, mostly nonmedical aspects of a young person’s 
life and environment, including independent living arrangements, work, 
and postsecondary education. Problems in these nonmedical areas of life 
can have negative consequences for health and health care transitions.

The transition support requirements were included in 1990 amend-
ments to the Individuals with Disabilities Education Act (IDEA), which 
requires free appropriate public education for children with disabilities 
who need special education and related services.5 The requirements apply 
until an eligible young person completes school or, in most cases, reaches 
age 22. In 2002, IDEA covered approximately 1.8 million young people in 
the 14- to-17-year-old age group, 200,000 18-year-olds, and 87,000 people 

5 Other laws also apply to the education of children with disabilities, including the Reha-
bilitation Act of 1973 (as amended) and the Americans with Disabilities Act. Section 504 
of the Rehabilitation Act states that “[n]o qualified handicapped individual shall, solely by 
reason of his handicap, be excluded from participation in, be denied benefits of, or otherwise 
be subjected to discrimination under any program or activity which receives or benefits from 
Federal financial assistance.”
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in the 19- to-21-year-old age group (U.S Department of Education, 2006c, 
Table 1.7). The U.S. Department of Education funds the National Center 
on Secondary Education and Transitions to provide technical assistance 
and information on transition planning and resources for young people 
with disabilities.

Since 1990, further amendments to IDEA have changed some transi-
tion planning requirements. Currently, a student’s individual education plan 
must include a description of the transition services that he or she requires 
(Apling and Jones, 2005). These services are now defined as a coordinated 
set of activities that is designed to be “results oriented” and “focused on 
improving the academic and functional achievement of the child with a dis-
ability to facilitate the child’s movement from school to post-school activi-
ties, including post-secondary education, vocational education, integrated 
employment (including supported employment), continuing and adult edu-
cation, adult services, independent living, or community participation” 
(21 U.S.C. 1401). The 2004 amendments to IDEA changed the required 
start date for transition planning to age 16, which many view as too late 
(Cortiella, 2005; SSAB, 2006). Other provisions specified that every state is 
to develop a transition monitoring and improvement plan (U.S. Department 
of Education, 2006a).

Although health care transitions are not an explicit focus of IDEA, 
when a young person has a health condition that interferes with his or 
her academic achievement, the transition plan may directly address that 
problem and the services needed to address that problem. Some atten-
tion to health-related issues is implicit in aspects of transition planning, 
for example, guidance or education related to risk taking and safety skills 
(see, e.g., Blessing [2003] and Wood et al. [2004]). Although contacts with 
health care organizations are generally not tracked, the U.S. Department 
of Education does report on contacts with mental health agencies. For an 
estimated 11 percent of covered students in 2002, schools contacted mental 
health agencies as part of the transition planning process (U.S. Department 
of Education, 2006c, Figure 1-48).

An evaluation of IDEA and its transition planning requirements was be-
yond the scope of this study, but the committee did find reason for concern 
that the program was not living up to expectations. In 2000, a report from 
the National Council on Disability based on data from the U.S. Department 
of Education concluded that nearly 45 percent of states were not in compli-
ance with requirements for individualized education plans and that nearly 
90 percent were not in compliance with transition planning requirements 
(NCD, 2000a). In 2002, the U.S. Commission on Civil Rights noted a lack 
of full federal funding for IDEA and inadequate resources for program 
monitoring (USCCR, 2002).

In a 2005 interim report from a 10-year longitudinal study funded 
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by the U.S. Department of Education, researchers described the transition 
experiences and other circumstances of a national sample of young people 
ages 15 to 19 who were out of school in 2003 and who had also been the 
subject of interviews in 2001, when they were still receiving special educa-
tion services (Wagner et al., 2005). (The researchers also questioned their 
parents and teachers.) The study, which began in 2000 and which will 
continue until 2009, includes 12,000 young people who were 13 through 
16 years of age when the study began. Researchers reported that the aver-
age age at which transition planning began was 14.7 years (at the time, the 
legal requirement was that it was to begin at age 14) and that 95 percent of 
young people had a transition plan. The researchers reported that, overall, 
about 83 percent of teachers described the transition planning program 
as being well suited or fairly well suited to preparing youth for transition, 
although only 73 percent of the youth received instruction that focused 
specifically on transition planning.

Box 4-2 lists several of the study’s initial findings about the postschool 
experiences of the young people with disabilities evaluated in the study. The 
researchers emphasized the great diversity among the young people, not-
ing that “some youth are struggling because of their disability, poverty, the 
absence of a high school education, or other factors” (Wagner et al., 2005, 
p. ES10). They also reported that, compared with the other young people 
studied, young people with emotional disabilities, mental retardation, or 
multiple disabilities experienced more limitations related to work, postsec-
ondary education, and other factors related to community participation. 
The researchers urged caution at this early point in the study in describing 
the outcomes as successes or failures,

Income Support and Work

In 2005, approximately 1 million children qualified for SSI because 
they met the law’s definition of disability for children and their and (usu-
ally) their family’s incomes and resources fell within the eligibility limits 
(SSA, 2006a). For about two-thirds of these children, the disability involved 
a mental disorder, including mental retardation. When children receiving 
SSI benefits reach age 18, their medical condition is reviewed by using the 
disability rules for adults to determine their continued eligibility. At that 
point, their family’s income and resources no longer count for financial 
eligibility determinations. Some young people lose benefits on the basis of 
the application of adult disability criteria, but others become eligible for SSI 
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BOX 4-2 
Selected Survey Findings About the Postschool 
Experiences of Young People with Disabilities

• Overall, 72 percent completed high school, including over 85 percent of those 
with hearing, vision, or orthopedic impairments or autism. School completion 
rates were 56 percent for young people with emotional disturbances, 65 per-
cent for those with multiple disabilities, and 75 percent for those with learning 
disabilities.

• Overall, 96 percent had no reported problems with self-care, 78 percent had 
high reported functional abilities scores, and 78 percent had medium or high 
reported social skills. Seventy-two percent had health described as excellent or 
very good.

• Approximately 80 percent were attending school, working, or preparing to 
work.

• Approximately 20 percent were attending postsecondary school, which is about 
half the rate for other young people. About half of this group said they did not 
consider themselves to have a disability.

• Over 40 percent were employed, whereas the rate was over 60 percent for 
other young people. During the initial interviews, for all categories of disability 
except multiple disabilities, over 90 percent of parents expected that their children 
would definitely or probably work.

• About 75 percent were living with their parents up to 2 years after leaving 
school, a rate similar to that for other young people.

SOURCE: Wagner et al. (2005).

because their family’s resources are no longer considered in their eligibility 
determination.6

To support independence and community participation, the U.S. Con-
gress and the Social Security Administration have developed various dem-

6 Beginning at age 18, young people with disabilities also may become eligible for SSDI 
benefits on the basis of a parent’s Social Security earnings record, even if they have no such 
earnings record of their own. Under one SSDI provision, the program may cover adult chil-
dren who have a disability that began before they reached age 22. Under another provision, 
the program may cover adult children who received dependents’ benefits under their parent’s 
Social Security before age 18 if they are disabled at age 18 (based on disability determina-
tion criteria for adults) (SSA, 2007a). Young people who qualify for SSDI become eligible for 
Medicare after 24 months after they begin receiving benefits. (Chapter 9 recommends that this 
waiting period for Medicare coverage be phased out.)
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onstration and other programs to help adult SSDI and SSI recipients begin 
or return to work by providing vocational and other assistance, including a 
continuation of Medicare or Medicaid benefits. In addition, one program, 
Ticket to Work, has a component for young people ages 18 to 21 that 
is intended “to ensure the successful transition of youth with disabilities 
from school to work and adulthood through the provision of employabil-
ity services, supports, and incentives” (SSA, 2006b, unpaged; see also U.S. 
Department of Labor [2004b]). This program does not extend to young 
people under age 18 who receive SSI benefits, although these young people 
may be eligible for vocational and other transition services through IDEA. 
In a report to Congress, the federal Ticket to Work and Work Incentives 
Panel (SSA, 2003b) recommended that 16- and 17-year-olds be allowed to 
participate in the Ticket to Work program, and the committee reinforces 
this recommendation at the end of this chapter.

A recent report on the reform of Social Security disability programs 
also recommended several changes related to children (SSAB, 2006). Among 
other directions, it proposed an integrated system for children with disabili-
ties that would include (1) comprehensive, functional assessments early in 
childhood; (2) expectations of independence, self-support, and participa-
tion; and (3) continuing guidance and management to plan for these goals 
and secure the supports necessary to achieve them. It did not describe how 
this integrated system would be financed, for example, what local school 
districts would be expected to fund. With respect to reform directions over-
all, the report acknowledged that “no substantial body of evidence-based 
research” provides clear direction about what programs to encourage work 
are effective and with what populations (SSAB, 2006, p. 8).

Other Environmental Factors

For young people, the nature of health care transitions and transition 
outcomes—including their participation in community life—may be influ-
enced by many environmental factors in addition to those cited above. For 
example, among the environmental domains identified in the ICF (listed 
earlier in Box 2-2), support and relationships involving family and friends 
can affect how well prepared young people are to manage health care and 
other transitions and how much assistance is available to help them when 
problems arise. Attitudes, including cultural biases and anxieties, may 
lead primary care professionals to avoid accepting adults with disabilities 
as patients. Assistive products and accessible home technologies can help 
young people with disabilities achieve and sustain independent living. Ac-
cessible built en�ironments can affect the ease with which young people 
are able to find a combination of physically manageable (and affordable) 
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housing, transportation, and employment arrangements that allows them 
to live independently.

In most of the domains just cited, ser�ices, systems, and policies beyond 
those discussed in this chapter can impose or remove barriers to young 
people’s transition to an adult life of independence and community partici-
pation. For instance, a wide range of social service and advocacy programs 
and organizations—both public and private—seek to help people with 
disabilities achieve fulfilling lives and manage or overcome the physical, 
cultural, economic, and other environmental barriers that they encoun-
ter. Examples of such programs include the state Assistive Technology 
Programs, other technology-access programs described in Chapter 7 and 
9, and the Centers for Independent Living.7 Such organizations may fill 
gaps in public services, provide alternative styles or types of services, assist 
people in dealing with bureaucratic and legal obstacles to obtaining needed 
services, provide information about options that public officials may not 
mention without explicit inquiries, and engage in more general advocacy 
for people with disabilities. Even when such organizations do not exist in a 
given community, many groups have websites that offer extensive informa-
tion and advice, for example, about how to qualify for and then manage 
consumer-directed personal care services.

The next section considers health services and system factors that may 
affect the transition from pediatric to adult health care. It also discusses the 
“disability competence” of health plans more generally.

HEALTH CARE SERVICES AND SYSTEMS

Efforts to plan and manage health care transitions for children with 
chronic medical problems and disabilities are inevitably complicated by 
the diversity of this country’s health care delivery and financing arrange-
ments. One feature of this diversity is persistent disparities in access to care 
among different populations. Moreover, even for young people with mild 
conditions, differences in pediatric and adult health care services can be a 
challenge—particularly as they relate to the expectations for primary care 
practice and routine preventive and health promotion services.

Survey data clearly show a shift in the health care experiences of young 
people as they enter adult life. For young people ages 12 to 17, in com-

7 As described by the U.S. Department of Education, which administers the Centers for 
Independent Living grant program under the Rehabilitation Act, these centers are “consumer-
controlled, community-based, cross-disability, nonresidential, private nonprofit agencies that 
are designed and operated within a local community by individuals with disabilities and 
provide an array of independent living services” (U.S. Department of Education, 2006b, 
unpaged).
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parison with young people ages 18 to 24, the transition to adulthood is 
accompanied by a reduction in the percentage of individuals with a usual 
source of care (Table 4-1).8 The drop is, however, larger for the group with-
out disabilities. For both groups, most of the decline is accounted for by a 
drop in the use of a doctor’s office or a health maintenance organization 
(HMO) as the usual source of care. Additional data from the same survey 
show that young adults ages 18 to 24 are the least likely among all age 
groups to have a usual source of care.

Several factors undoubtedly contribute to the differences in the sources 
of health care by age and disability status. Young adults without disabilities, 
particularly males, often have no pressing need to see a physician. They 
typically will have “aged out” of their pediatrician’s practice and may not 
have thought to ask for a referral. Young adults also may lose insurance 
coverage because they are no longer covered by their parent’s health insur-
ance or Medicaid and may have moved out of the family home and the 
sphere of family oversight.

In 2005, approximately 26 percent of young people with disabilities 

8 The respondent for individuals under age 18 is usually a parent, whereas individuals age 18 
and over usually report for themselves. The sample sizes for young people with specific kinds 
of limitations are too small to allow reliable subgroup estimates.

TABLE 4-1 Usual Sources of Health Care for Young People With and 
Without Activity Limitations, Ages 12 to 17 and 18 to 24, 2005

Source of Health Care

Percentage of Young People

Ages 12–17 Ages 18–24

With 
Limitation

Without 
Limitation

With 
Limitation

Without 
Limitation

Clinic or health center 19.6 18.6 18.0 16.3
Doctor’s office or HMO 71.5 72.1 57.8 47.7
Hospital emergency room 1.4 0.4 2.1 1.7
Hospital outpatient department 1.4 0.9 0.2 0.8
Other/unspecified 0.3 0.7 3.4 2.9

Totals for: 
 Those with a usual source of care 94.2 92.7 81.5 69.4
 Those with no usual source of care 5.8 7.3 18.5 30.7

SOURCE: H. Stephen Kaye, Disability Statistics Center, University of California at San Fran-
cisco, unpublished tabulations from the National Health Interview Survey, as requested by the 
committee. The questions used to identify limitations that differ by age group are described 
in Chapter 3.
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and 28 percent of other young people lacked insurance, a figure substan-
tially higher than that for working-age adults overall (see Chapter 8). The 
combination of a lack of insurance and a lack of a usual source of health 
care can be significant for young people with disabilities. A recent analysis 
of 1999 to 2002 National Health Interview Survey data reported that 45 
percent of young people ages 19 to 29 who had a disability and who were 
uninsured had no usual source of health care and two-thirds said that they 
had unmet health needs (Callahan and Cooper, 2006).

Organization of Pediatric and Adult Care for Individuals 
with Chronic Health Conditions or Disabilities

A comprehensive review of the diverse and complicated organization 
of health care children, adolescents, and adults with chronic health condi-
tions or disabilities is beyond the scope of this report. As briefly described 
below, however, desirable models of such care have been identified for both 
children and adults. To the extent that the features of these models become 
more widely adopted, young people should experience better planning for 
health care transitions.

Medical Home Model of Pediatric Care

For children with disabilities or special health care needs, efforts to im-
prove the provision of health care have proceeded along many fronts. Some 
initiatives focus on advances in specialty medical care, whereas others focus 
on primary care, in particular, the development and implementation of the 
medical home model of care. The medical home model, which is endorsed 
and supported by the AAP, promotes health care that is accessible, fam-
ily centered, continuous, comprehensive, coordinated, and compassionate 
(AAP, 2002; see also AAP [1999a, 2005a]).9 For MCHB, one of its six goals 
for children with special health care needs (which includes children with 
disabilities) is that all such children “receive coordinated, ongoing compre-
hensive care within a medical home” (McPherson et al., 2004, p. 1538).

The medical home is intended to provide ongoing primary care for 
children with special health care needs, help educate children and families 
about the child’s condition and its treatment, coordinate health services 

9 With funding from MCHB and others, the AAP administers the National Center of Medical 
Home Initiatives for Children with Special Health Care Needs, which develops educational 
materials, training, guidelines, and other resources to help physicians, families, and others 
provide children with access to medical homes (AAP, 2005b). MCHB also helped fund two 
medical home “learning collaboratives” that had as one focus extending state Title V agency 
relationships with pediatric primary care under Title V of the Social Security Act (NICHQ, 
2005).
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(especially subspecialty, surgical, and specialized therapies) with the family, 
facilitate the integration of the child into community services, and address 
the child’s psychological and social needs. In addition, it should aid chil-
dren and families through critical health care and community transitions, 
including the transition to adult life and adult health care services. As 
noted above, planning for health care transitions may involve attention to 
educational, developmental, psychosocial, and other service needs and the 
coordination of health care plans with educational and other community 
organizations as well as adult care providers.

A 2001 survey of families of children with special health care needs 
suggested that although most of these children had access to some features 
of the medical home model, the full model was not available for a sig-
nificant proportion of them (Strickland et al., 2004).10 A North Carolina 
study reported that 56 percent of children with special health care needs 
had a medical home (Nageswaran et al., 2006). Surprisingly, the research-
ers found that children with some or severe functional limitations were less 
likely to have a medical home than children with no functional limitations. 
This is unfortunate, because early reports suggest that the medical home 
approach may particularly benefit children who have the most severe condi-
tions (Broyles et al., 2000; Palfrey et al., 2004).

Adult Care Models

Proponents of the medical home model for children with special health 
care needs are increasingly linking it to a model for chronic care manage-
ment that has focused primarily on adults (see, e.g., NICHQ [2005]).11 
At the same time, the medical home is increasingly being invoked in dis-
cussions of the chronic care model. For example, in a position statement 
endorsing the chronic care model, the American College of Physicians 
(ACP) noted its support for “a patient-centered, physician-guided model 
of chronic care management that gives the patient a ‘medical home’ from 
which all care needs are coordinated” (ACP, 2004, p. 2). In 2006, the ACP 
endorsed the “advanced” medical home as the basic model for all primary 
care (ACP, 2006).

10 The study assessed five components of the model: the child and family had a usual place 
to receive health care, a personal physician or nurse, no problems in obtaining appropriate 
referrals to specialists or other appropriate services, appropriate coordination of care, and 
family-centered care.

11 The model, which was developed by Edward Wagner with support from the Robert Wood 
Johnson Foundation, differs from disease management programs in several respects. The lat-
ter tend to be focused on single medical conditions, to involve little or no use of nonmedical 
services, and to rely more heavily on standardized care management protocols (see, e.g., ACP 
[2004] and MedPAC [2004]).
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The chronic care model is widely cited and endorsed (see, e.g., IOM 
[2003b], Eichner and Blumenthal [2003], and ACP [2004]). Although both 
models emphasize the importance of coordinated care and active patient 
involvement, the pediatric medical home model is more explicit in defining 
the roles of the parent and the child in education and participation in deci-
sion making. Most descriptions of the chronic care model are more explicit 
in emphasizing the crucial roles of system-level elements. These elements 
include overall delivery system design, evidence-based decision making, 
clinical decision support systems, and clinical information systems that can 
track the performance of the care team and provide feedback.

Palsbo and Kailes (2006) recently analyzed the chronic care model to 
identify features that would make applications of the model “disability 
competent” (see also the work of DeJong et al. [2002]). Although these 
features do not take the specific needs of young people into account, they 
are broadly relevant to this group (Box 4-3).

As discussed in Chapter 8, federal policy makers have been promot-
ing Medicare special needs plans for beneficiaries who live in institutional 
settings, who are dually eligible for Medicare and Medicaid, or who have 
severe or disabling chronic conditions (Section 231 of the Medicare Mod-
ernization Act of 2003). The great majority of the existing plans (226 of 
276 as of 2006) serve dually eligible individuals; only 13 focus on individu-
als with severe or disabling chronic conditions (Verdier and Au, 2006). 
Most plans have contracts only with Medicare. Although these plans have 
not been aimed at young people in transition, experience with them may 
contribute to the dissemination of the chronic care model to this younger 
group.

If the pediatric medical home and chronic care models were in place, 
transitions from pediatric to adult health care would undoubtedly become 
easier and more predictable for young people with disabilities. Such ease 
and predictability are not at hand, however. The widespread implementa-
tion of both the chronic care model and the medical home model depends 
on extensive changes in the organization, delivery, and financing of health 
care in the United States; but such changes have been slow to materialize 
(see, e.g., Berenson [2006]). For example, despite the heavy promotion of 
electronic medical records, their implementation in physicians’ offices has 
proved slow (see, e.g., Jha et al. [2006]). Evidence-based guidelines are 
becoming more available, but acceptance of the guidelines is uneven and 
decision support tools to promote adherence are not in widespread use (see, 
e.g., Cabana et al. [1999], Solberg et al. [2000], and Shekelle et al. [2003]). 
Financing barriers to transition planning and implementation are discussed 
further below.



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

120 THE FUTURE OF DISABILITY IN AMERICA

BOX 4-3 
Features of Disability-Competent Chronic Care Systems

• “Gate-opener” mechanisms, for example, standard protocols for specific health 
situations that allow the bypassing of “gatekeeper” procedures that control spe-
cialty referrals and access to other expensive specialized services

• Extended appointment times, for example, for individuals who use augmented 
communications tools or technologies or who need assistance in getting ready for 
an examination

• Benefit management mechanisms that facilitate waivers of benefit restrictions 
when the provision of additional services would likely reduce a health plan’s over-
all costs for a person’s care

• Care that considers the whole person and his or her environment, including 
needs for social services or home modifications

• Specialized health education and behavior modification programs, for example, 
programs suitable for individuals with bipolar disorder

• Accessible websites and other communications tools

• Information systems that support the integration of clinical and social services 
as well as quality monitoring and improvement activities appropriate to this array 
of services

• Providers with accessible facilities and equipment

• Clinicians and other personnel who have the appropriate knowledge, skills, 
attitudes, and organizational support (e.g., communications training and access 
to specialized expertise) to serve people with disabilities, including expertise in 
assessing the needs and options for assistive technology, general-use technolo-
gies, and home modifications

SOURCE: Palsbo and Kailes (2006).

Approaches to Health Care Transitions for Young People

This period of late adolescence and young adulthood too often is at risk 
of becoming a twilight zone with young people falling out of [pediatrics] 
but not yet falling into adult medicine.

McDonagh (2006, p. 4)

Most discussions of health care transitions for young people reflect the 
perspectives of pediatric and adolescent medicine, with relatively little con-
tribution from adult-oriented medicine (but see the work of Barbero [1982] 
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and Schidlow and Fiel [1990]). In 2002, however, the AAP, the ACP, and 
the American Academy of Family Physicians collaborated on a statement 
on health care transitions for young adults (AAP et al., 2002).12 In 2003 the 
Medicine-Pediatrics Program Directors Association created a Committee on 
Transition Care (Melgar et al., 2005). Today, about 15 percent of pediatrics 
graduates come from combined medicine-pediatrics residencies.

A good model of transition for young people with disabilities would 
combine the features emphasized in the medical home and chronic care 
models with the disability-competent features described above in Box 4-3. 
Even then, the specific approaches to transition and the transfer of care 
will vary depending on the complexity of the person’s health condition; the 
availability of relevant medical and other services in the community; and 
other individual, family, and environmental factors, as described earlier.

Several options exist for transferring responsibilities for a young per-
son’s health care. For example, the transfer might be from a general pe-
diatrician to an adult internist or family practitioner, from a pediatric 
subspecialist to an adult subspecialist, from a pediatric subspecialist to 
an internist or family practitioner with specialized experience, or from a 
pediatric medical home to a coordinated adult chronic care team. Today, 
the fourth option—with a coordinated team on both sides of a planned 
transition—is uncommon. In addition, although many young people with 
disabilities will experience a transfer of health care from a pediatrician (or 
adolescent medicine specialist) to an adult care physician, some who have 
been under the care of a family practitioner may continue with that indi-
vidual as their primary care physician.

A survey of 126 interdisciplinary adolescent transition programs re-
ported that a primary care transition approach was uncommon (Scal et al., 
1999). (These programs were developed before the intense promotion of 
the medical home model of care.) The majority of programs (62 percent) 
were organized around a specific condition, such as cystic fibrosis; the rest 
provided services for a range of conditions. Nonetheless, the actual services 
provided differed little among the different approaches. Program respon-
dents cited multiple difficulties in achieving successful transitions, including 
a lack of institutional support, a lack of time, and inadequate education 
in the areas of behavioral change and sexuality and reproduction. Several 
reports have called for transition service education for physicians but have 
not proposed specific educational strategies (Leslie et al., 2000).

12 The AAP has also issued statements on the physician’s role in the development and imple-
mentation of the individualized education plans that are required under IDEA and, more 
generally, the transition of young people with disabilities from school to work or college (AAP, 
1999b, 2000). These statements stress that the physician role includes promoting self-advocacy 
and self-determination and providing anticipatory guidance to help prepare young people for 
health, health care, and other challenges or issues that may lie ahead.
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An analysis commissioned by the National Health Service in the United 
Kingdom used four problem-oriented models of health care transition as a 
means of describing different arrangements (NCCSDO, 2002). The direct 
transition model involves a handoff from pediatric to adult health care 
providers that includes strong attention to communication and information 
sharing but minimal attention to developmental issues (e.g., maturity for 
self-care). The analysis suggests that this approach is best suited to young 
people with mild impairments and few personal, family, or environmental 
risk factors. The sequential transition model entails considerably more sup-
port (e.g., support from an adolescent transition clinic) for a young person 
whose circumstances are more complex and who still needs to develop 
the skills and maturity required to negotiate the health care system and to 
manage his or her own care independently. The de�elopmental transition 
approach puts even more emphasis on psychosocial and other developmen-
tal issues and support for young people identified as medically or socially 
vulnerable. Finally, the professional transition model shifts the focus to the 
professional infrastructure needed to support health care transitions for 
young people with complex medical conditions, such as cystic fibrosis or 
advanced sickle cell disease. This might include a stepwise process of (1) 
physician visits that include some time with the parents present, (2) intro-
ductions to adult care physicians, (3) assessments of readiness for health 
care transfer, and (4) transfer to adult health care with continuing access 
to counseling and peer support groups.

Although physicians in organized health care systems will have more 
support and resources to manage the transitions outlined in the professional 
transition model, all physicians—regardless of the setting—will, ideally, 
have basic competencies and characteristics that reproduce certain elements 
of the chronic care model at the individual level of the clinician and the 
patient. These elements include

• a comprehensive approach to assessment and planning;
• a willingness to acquire expertise when needed to manage the 

individual’s health care and transition to adult health care;
• a readiness to work collaboratively;
• a patient-centered philosophy of care;
• good skills in communicating with patients, families, other health 

care professionals, and social service professionals, when necessary; and
• an ability to negotiate and resolve differences when professional 

and patient or family preferences differ.

The elements of a professional health care transition infrastructure 
have been examined in a number of articles that focused on particular 
health conditions, such as asthma (Couriel, 2003), sickle cell disease (Anie 
and Telfair, 2005), inflammatory bowel disease (NASPGHAN, 2002), dia-
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betes (Kipps et al., 2002), and cystic fibrosis (Anderson et al., 2002). For 
example, in one study higher rates of clinic attendance were seen among 
adolescents with diabetes who had had the opportunity to meet the adult 
diabetes consultant before their transfer to adult health care (Kipps et al., 
2002). Although some of these articles summarize the findings for only a 
small series of patients, who were often evaluated by the use of surveys, 
their common themes provide some opportunity to identify frequent char-
acteristics of transition. This is relevant, because research on health care 
services for children’s chronic conditions suggests that what works is often 
not disease specific but, rather, is applicable across a broad range of condi-
tions (Hobbs et al., 1985; Perrin et al., 1993).

Box 4-4 outlines the steps in transition planning that will be particu-
larly important for a young person with a serious chronic condition or 
disability. Most of these steps involve the collaboration of the physician 
with the young person (to the extent that his or her condition permits) and 
the young person’s family beginning well before the time that a transfer 
in care is anticipated. They also involve considerable attention to detail 
so that important needs are not overlooked and the practical aspects of a 
successful transition are identified well in advance of the actual transfer of 
care. These practical aspects include the identification of every service that 
a young person is receiving, the determination of what transfer options are 
available for each service (including self-care), the assessment of the finan-
cial resources required to support the transfer, the evaluation of patient and 
family understanding of the care plan and their needs for education and 
counseling, and the evaluation of the psychosocial and practical as well as 
the medical aspects of the transition. The description in Box 4-4 assumes 
that the young person has been cared for by a pediatric specialist or gen-
eralist. For family practitioners who continue to care for a young person, 
some of these assessments may still be needed if a transition from pediatric 
to adult subspecialist care must be arranged and if the effects of changes in 
a young person’s living arrangements need to be considered.

The importance of the last element listed in Box 4-4—counseling and 
the preparation of young people for the health care transition—is illustrated 
by the findings of Hauser and Dorn (1999) about adolescents with sickle 
cell disease who were undergoing transitions in care. They found that about 
half of the small group of adolescents they studied (n = 22) did not know 
such basic information as their hemoglobin type or their insurance status 
or that their condition is hereditary.

Barriers to Successful Transition Planning and Outcomes

A 1999 analysis of barriers to care coordination for children with 
special health care needs is also relevant to the transition of young people 
to the adult health care system (AAP, 1999a). Box 4-5 expands upon that 
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BOX 4-4 
Care Coordination and Transition Planning

• The young person’s physician or care team begins working with the patient (as 
appropriate) and the patient’s family to discuss the process and timing for the shift 
to adult health care and the steps needed to prepare for that shift. The process 
should begin by age 14 for patients with more complex conditions.

• In collaboration with the family and all providers involved in the young person’s 
care, the physician or care team prepares a detailed description of the patient’s 
diagnoses with supporting diagnostic data and a plan of care that documents all 
aspects of care, including hospital care, specialty care, home care (formal and 
informal), medications, medical devices, and other relevant information. It includes 
a roster of patient diagnoses with dates and status, therapeutic plans with medica-
tion management, and other interventions.

• On the basis of the care plan and an assessment of the patient’s or family’s 
understanding of the child’s condition and needed care, the health care plan is 
amended to include steps to address known and anticipated gaps.

• In light of the assessment described above, the physician or care team works 
with the patient and the patient’s family to assess the young person’s readiness 
for the transfer of care and evaluate the adequacy of his or her environmental 
supports, including health insurance, living arrangements, work arrangements or 
plans, and transportation needs.

• The physician or care team works with the patient (as appropriate) and family to 
identify and contact adult care providers consistent with the care plan and to iden-
tify other appropriate resources (e.g., social service agencies, support groups).

• The physician or care team develops a medical summary that provides a 
common information resource for adult health care providers and facilitates the 
transfer of relevant records and other information to adult health care providers 
with the patient’s written permission.

• The patient and the patient’s family receive a notebook or file with documenta-
tion of the patient’s diagnoses, essential medical history, treatments, and self-care 
needs; questions for the patient’s new health care providers; and information 
about community resources and supports.

• The physician or care team provides counseling and education about new 
roles and responsibilities of the patient for components of the health care plan. 
Anticipatory planning covers both disease-specific and developmental aspects of 
care and includes special attention to sexual development, family planning, and 
risk taking as part of the developmentally appropriate patient care plan.
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BOX 4-5 
Examples of Barriers to Care Coordination and 

Transition for Young People with Disabilities

• Involvement of multiple service delivery systems and, possibly, multiple care 
coordinators with no organized system overall for care coordination

• Lack of clearly defined or agreed-upon roles for each member of the primary 
health care practice team and the specialty team, the family, and educational and 
social services agencies

• Inadequate communication among health care professionals and the other 
organizations involved in the young person’s care

• Inadequate knowledge about community resources and the process of coordi-
nating care and transitions

• Insufficient reimbursement for the knowledge, time, and administrative work 
required to effectively coordinate care and care transitions

• Language and cultural barriers

SOURCES: AAP (1999a) and McDonagh (2006).

analysis, which focuses on the challenges facing the primary care pediatri-
cian. Given that different providers, funding programs, and social services 
agencies may need to be involved as a young person moves from pediatric 
to adult health care, the potential for care coordination difficulties is likely 
to multiply during that transition.

A small survey of primary care physicians (n = 13) with experience in 
transitions reported that the most significant barriers to the process were 
difficulty finding an adult health care provider, youth resistance to the tran-
sition, family resistance to the transition, and a lack of institutional support 
for the process (Scal, 2002). The physicians generally reported success in 
dealing with youth and family resistance, however.

Others have described similar transition barriers. For example, Tuffrey 
and Pearce (2003) identified the following barriers to the transition placed 
by the patient, the family, and the health care provider (see also the work 
of Koop cited in Magrab and Millar [1989]).

• Young person. Young people, particularly young people with com-
plex conditions who have spent years with the same pediatric care team, 
may see the transition process as abandonment and may feel uncomfortable 
or threatened by the style of practice of physicians who care for adults.
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• Family. Parents, too, may see the transition from the pediatric care 
team as abandonment. They can also feel threatened by the loss of author-
ity over care for an adult child, especially if the adult health care provider 
is not sensitive to parental anxieties and to parental involvement in their 
child’s ongoing process of achieving independence.

• Pediatrician. Pediatricians may be reluctant to initiate a transi-
tion. They may also see physicians who care for adults as less prepared to 
provide comprehensive, developmentally appropriate patient- and family-
centered care.

• Adult health care pro�iders. Physicians who care for adults may 
have had little training for many conditions that were once fatal in child-
hood and may have little experience working with young adults with dis-
abilities or potentially disabling conditions and with their parents. Many 
will be subspecialists with a less comprehensive, less interdisciplinary ap-
proach to care than is characteristic of providers in pediatric or family 
practice.

Health care financing issues loom large in discussions of barriers to suc-
cessful health care transitions and, more generally, to effective implemen-
tation of the medical home and chronic care models. One set of financial 
barriers involves coverage, in particular, the potential for young people (1) 
to lose coverage altogether when they turn 18 or (2) to experience a dis-
ruption in their source care and covered services during a switch from one 
health plan to another or from Medicaid coverage for children to Medicaid 
coverage for adults. As noted earlier, the relatively high rates of uninsurance 
for young adults with disabilities compared with rates for children with 
disabilities create access problems that can undermine the transition to ap-
propriate health care as an adult. In addition, the avoidable interruptions in 
children’s enrollment in public insurance programs, as discussed in Chapter 
8, can disrupt health care coordination generally and transition planning 
specifically. A recommendation in Chapter 8 calls for the states to limit re-
certification for and reenrollment in SCHIP to no more than once a year.

A second set of financial issues involves provider payment methods. 
These issues are often intertwined with coverage issues. Several studies have 
described shortfalls in the financing of health care for children with special 
needs and noted that payment for care coordination is typically limited with 
respect to both payment levels and the coverage of nonmedical services or 
services provided by nonmedical personnel (see, e.g., Fox and Newacheck 
[1990], Fox et al. [2002], and Markus et al. [2004]). Although it is not 
specific to young adults or health care transitions, a recent literature review 
by Jeffrey and Newacheck (2006) found strong evidence that health insur-
ance coverage had positive effects on access to care for children with special 
health care needs and on their use of services. The studies reviewed did not 
assess the effects of coverage on health outcomes.
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Pediatricians and internists, among others, have long argued that 
coordination-of-care activities and other nonprocedural services are poorly 
reimbursed compared with the payments provided for services that involve 
surgical, imaging, or other procedures.13 The website for the AAP medical 
home initiative devotes one section to the provision of advice on coding and 
reimbursement to help pediatricians secure the maximum appropriate pay-
ment for their services and time (AAP, 2006; see also the work of McManus 
et al. [2003] and Sophocles [2003]). For example, the AAP website recently 
provided advice about revisions in the Current Procedural Terminology 
coding scheme for physician services. The revisions added a code for 15 
to 30 minutes per month of care plan oversight for patients who are not 
enrolled in home health or hospice and who are not in a nursing facility. 
Given the extensive demands that care coordination makes on physician 
time and the time of nursing, office, and other personnel, as well as the 
documentation required for meticulous coding of services, some pediatric 
practices limit the number of children with special health care needs or 
disabilities that they will accept as patients (see, e.g., Mitchell et al. [2001] 
and Valet et al. [2004]).14

Another concern for pediatricians is that if they choose to participate in 
Medicaid managed care contracts, they may be required to accept full-risk 
capitated payment (i.e., payment per managed care member rather than 
payment per service provided). Despite progress in developing health-based 
risk adjustment methods that more fairly compensate health plans that care 
for patients with serious chronic conditions or disabilities (see Chapter 8 
and Appendix C), limited information and analyses are available for use in 
developing reliable and equitable risk adjustments for capitated payments 
for the care of children or young adults with special health care needs 
(White, 2002).

Notwithstanding the risks of capitated payment for health plans or in-

13 Medicaid reimbursements are a particular point of contention, as is the application to 
pediatric practice of payment models (e.g., resource-based relative value scale) that were origi-
nally developed for Medicare (AAP, 1997, 1999a, 2004; see also GAO [2001a]). Nonetheless, 
a 2003 study reported that pediatricians’ caseload of Medicaid patients increased significantly 
between 1993 and 2000 (Tang et al., 2003). The study did not focus on children with special 
health care needs.

14 Recognizing the limits on financing of coordinated care for children with special health 
care needs, researchers examined the extent and costs of care coordination activities in one 
four-physician pediatric practice organized around the medical home model (Antonelli and 
Antonelli, 2004). Considering only nonbillable encounters, they found that about half of the 
encounters involved activities that are not typically considered medical, for example, managed 
care referrals and consultations involving educational programs. Physicians were involved 
in about half of the coordination activities. Using Bureau of Labor Statistics (BLS) data, the 
researchers estimated the annualized cost of the unreimbursed coordination activities for the 
practice to be $28,500 (setting staff labor costs at the BLS median). They did not discuss this 
figure in the context of overall practice expenses or revenues.
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dividual providers and concerns about restrictions on patients’ timely access 
to needed services and providers, capitated payment theoretically allows 
more flexibility in how professionals manage care, including how they del-
egate services to nonphysicians. It also offers the potential for providers to 
benefit from the savings achieved through more effective care management. 
One recent examination of alternatives to the full-fledged model of chronic 
care endorsed by the ACP and others concluded that it is more difficult to 
support the management of patients with complex chronic conditions in a 
fee-for-service setting than in a capitated setting (Berenson, 2006).

As noted earlier in this chapter, federal policy makers have been pro-
moting Medicare special needs plans for beneficiaries who live in institu-
tional settings, who are dually eligible for Medicare and Medicaid, or who 
have severe or disabling chronic conditions. In addition, the U.S. Congress 
has increased payments for capitated Medicare Advantage plans (not just 
plans participating in the special needs program and not just traditional 
managed care plans), such that payments to health care plans are projected 
to be higher than historic costs, particularly for dually eligible beneficiaries 
who are relatively healthy (Peters, 2005; Gorman Health Group, 2006). 
(See the work of Peters [2005] for a discussion of the complexities associ-
ated with various initiatives to coordinate and integrate care for Medicare 
and Medicaid beneficiaries with significant chronic care needs.)

As described earlier, Title V of the Social Security Act provides for a 
program of state block grants for services to aid mothers, infants, and chil-
dren and also supports programs for children with special health care needs 
or disabilities. Although they make needed services available to people who 
might otherwise go without them, the range of specialized Title V programs 
creates transition challenges in at least two dimensions. One dimension re-
lates to the complexities of collecting the required information and planning 
and coordinating the appropriate transfers of care for a particular young 
person or for the group of young people served by a pediatric practitioner. 
The other dimension is financing. Multiple eligibility criteria may need to 
be tracked, and eligibility for some services may end when a young person 
“ages out” of the program (Szilaygi et al., 2003). As transfers of care occur 
for young people, the tracking and tapping of financing sources for care 
coordination and other transition activities can be a major challenge, par-
ticularly for the nonmedical dimensions of care and for young adults who 
are eligible for benefits from multiple sources (e.g., Medicaid, Medicare, 
and providers of vocational rehabilitation and assistive technologies).

A 2000 review of state care coordination programs under Title V of 
the Social Security Act reported that although 41 (of 46 responding) pro-
grams assisted families with obtaining early intervention services and spe-
cialty medical services, only 33 offered assistance with transition planning 
(Zimmerman et al., 2000). That study also reported that only 18 state pro-
grams sought reimbursement for care coordination services through their 
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state’s Medicaid program (e.g., under EPSDT case management benefits, 
among other options). Nine of the 30 states that provided services to chil-
dren enrolled in SCHIP obtained reimbursement through that program.

Research on Health Care Transition Planning

Notwithstanding the attention focused on health care transitions by 
the 1989 U.S. Surgeon General’s conference and various initiatives to pro-
mote organized transitions programs, research on the health care transition 
experiences of young people is limited (see, e.g., McDonagh [2000, 2006] 
and Bennett et al. [2005]). As a Canadian group put it, “[t]ransition is dis-
cussed frequently . . . but studied rarely” (Reid et al., 2004, p. 198). The 
investigators involved in one 1993 study reported that most young people 
with chronic conditions made the transition to adult life without serious 
problems, although those individuals with more complex conditions were 
more likely to experience difficulties (Gortmaker et al., 1993).

A more recent and much larger study that used data from the 2001 na-
tional survey of parents of children with special health care needs reported 
low rates of discussion with a child’s physician about transition issues, 
including the identification of adult health care providers (Scal and Ireland, 
2005; see also the work of Lotstein et al. [2005]). Positive responses in all 
the areas covered in the survey were reported for only 16 percent of the 
children; those children were more likely to have more extensive health 
care needs. These two studies found that the type of insurance was not 
significantly associated with the adequacy of transition planning (Scal and 
Ireland, 2005; see also Lotstein et al. [2005]).

Using attendance at a congenital heart disease center as a measure of 
successful transfer, a Canadian study of young people ages 18 to 21 who 
had been treated as children at a children’s hospital found that not quite 
half had successfully transferred (Reid et al., 2004). Successful transfer was 
more likely for young people who were older at the time of their last chil-
dren’s hospital appointment, who had undergone more surgeries, and who 
had a recommendation for follow-up documented in their medical chart.

In an extensive review of the literature on transitions, McDonagh 
(2006) reported that studies of formal transition activities generally showed 
positive results. In studies of populations with cystic fibrosis or human im-
munodeficiency virus infection, one strategy that both young people and 
their parents viewed as successful was interaction with the designated adult 
care clinician during the transition period (Westwood et al., 1999; Miles, 
2004). During such interactions, the patient and family can gain confidence 
in that clinician’s knowledge and capabilities. A study of young people with 
rheumatologic conditions (Shaw et al., 2005) and two studies involving 
young people with diabetes (Salmi et al., 1986; Vanelli et al., 2004) also 
found positive results by use of this transition strategy.
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Most of the studies reviewed by McDonagh focused on process, sat-
isfaction, and knowledge measures, but some of the studies reported im-
proved health outcomes related to organized transition processes. Most 
studies involved small populations, often at a single center. Some focused 
on a single aspect of transition, for example, the role of a care coordinator. 
Few of the studies monitored the children over time.

DIRECTIONS FOR RESEARCH

Although the committee’s review identified useful research, many unan-
swered questions exist about the transition of young people with disabilities 
to adult health care and the circumstances that support successful transi-
tions. The committee did not attempt to rank priorities for a program of 
research but identified several broad areas for further investigation (Box 
4-6). It encourages researchers and research agencies to involve young 
people and their families, advocacy and support groups, pediatric and adult 
health care providers, and representatives of educational and social service 
agencies and health plans in planning a program of further research. The 
development of such a program of research should be part of the expanded 
support for disability and rehabilitation research called for in Chapter 10.

EDUCATION OF PEDIATRICIANS AND ADULT CARE PHYSICIANS

Despite the growth in the numbers of young people with chronic 
conditions and disabilities, professional education to prepare pediatricians 
and adult care physicians to guide the health care transitions for their 
young patients with serious chronic conditions and disabilities appears 
to be minimal or less in medical school and residency training (Reiss and 
Gibson, 2006). This lack reflects a broader problem with the preparation 
of health care professionals to care for people with chronic conditions and 
disabilities across the life span, as discussed also in Chapter 5 (Holman, 
2004). Well-functioning health care systems can create an environment that 
supports good care for people with disabilities, but such care still requires 
appropriately educated physicians.

Survey data suggest that today’s physicians may be poorly prepared 
to meet the complex medical and psychosocial needs of people with dis-
abilities. For example, a national survey of physicians (n = 1,236) reported 
that nearly two-thirds regarded their training as inadequate in 10 chronic 
care skill areas: geriatric syndromes, chronic pain, nutrition, developmental 
milestones, end-of-life care, psychosocial issues, patient education, assess-
ment of caregiver needs, coordination of services, and interdisciplinary 
teamwork (Darer et al., 2004). Another study of 70 clerkship directors 
for 16 medical schools reported that the directors varied considerably in 
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BOX 4-6 
Directions for Research on Health Care 

Transitions for Young People

Child Development and Personal Factors

• What are critical periods in child development that affect the transition process? 
Does planning for transition from the onset of a disability make a difference?

• How do stages in adolescent development, including risk-taking behaviors in 
earlier adolescence and maturation in later adolescence, affect the characteristics 
of transition planning and implementation? How may a young person’s physical 
and mental condition interact with development to affect the transition?

• What are developmentally appropriate ways and times for increasing an ad-
olescent’s self-care and self-management responsibilities and involving adoles-
cents with disabilities in decision making? To what extent should the process vary 
depending on the characteristics of the child?

Family Factors

• What family characteristics influence transition and in what ways? How should 
transition programs account for and respond to these characteristics?

• What education and other types of support are most effective in helping parents 
prepare for their child’s transition to adult health care?

Health Care Services Organization and Financing

• What are the most critical components of a model of health care transition for 
young people with disabilities?

• What does each component contribute to the effectiveness of transition care? 
For example, what characteristics of electronic health records and record systems 
best support the gathering and timely sharing of relevant medical, social, and 
other information among the parties involved in transition planning (e.g., young 
people, family members, the referring and the accepting physicians, and other 
health care providers). How does the effectiveness of different aspects of the 
model vary depending on the characteristics of the young person, the family, and 
their environment?

• How can transition care best be planned and implemented when the features 
of the medical home and chronic care models are not in place?

• What roles do assistive technologies, including those for cognitive disabilities, 
play in easing the transition?

• What specific changes in coverage of services, payment to providers, or other 
characteristics of health care financing would be most useful in improving the 
transition of care for young people with disabilities?

• Does training in teamwork in planning and coordinating the transitions for 
young people with disabilities improve the process and outcomes?
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the importance that they assigned to an array of skills or competencies in 
chronic care management (Pham et al., 2004). Such skills or competencies 
are also relevant to care for many people with disabilities. Of concern to 
the committee is the relatively low ratings assigned to the need for physi-
cians to know strategies to maximize their patients’ potentials, to be able 
to discuss alternative information sources, and to have the ability to assess 
equipment needs, which may involve identifying the need for a referral to 
an expert in this area.

In addition to shortfalls in education on the care of chronic illnesses 
generally, another concern is an inconsistency between recognition of the 
importance of transition planning by providers and their personal involve-
ment with the transitioning of their own patients. For example, Telfair and 
colleagues (2004) reported that although the majority of providers agreed 
on the importance of a formal transition program for young people with 
sickle cell disease, few actually facilitated the transition process with their 
patients. A survey of parents and physicians found differences of opinions 
about the extent to which they believed that it was the provider’s respon-
sibility to assist in various transition activities and the extent to which 
providers actually did provide such assistance (Geenen et al., 2003).

An encouraging sign of increasing attention to the requisites of chronic 
care management is the recent identification by the Accreditation Council 
on Graduate Medical Education (ACGME) of the need to make competency 
in systems-based care a priority in residency program curricula (ACGME, 
2006a). As described earlier, systems-based care is a key element of the 
chronic care model. The ACGME discussion stresses the importance of 
working with other health care professionals, helping patients negotiate 
the health care system, and understanding coding and other dimensions of 
health plan operations. Other competencies involve medical knowledge, 
patient care, interpersonal and communication skills, professionalism, and 
practice-based learning and improvement. All of these competencies are 
relevant to physicians caring for young people with disabilities, either as 
aspects of direct patient care or in managing interactions with health plans 
so that payment and other procedures are followed to minimize coverage 
denials and other problems.

In another initiative, the Institute for Improving Medical Education of 
the Association of American Medical Colleges has created the Enhancing 
Education for Chronic Illness Care initiative (AAMC, 2006). The institute 
has awarded grants to 10 medical schools to redesign their curricula and 
residency programs to improve graduates’ understanding and knowledge 
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of treatments for chronic conditions.15 Although it cannot be expected to 
cover the many specific dimensions of health care for young people with 
mobility, speech, cognitive, and other types of impairments, many aspects 
of general training in chronic care management will be relevant for the care 
of children with disabilities related to chronic health conditions.

With respect to pediatric professionals specifically, pediatric residency 
programs require only a month of adolescent medicine experience (ACGME, 
2006b). In addition, adolescents are underrepresented in continuity-of-care 
clinics, constituting less than 10 percent of clinic patients identified in a 
1995 survey (Marilyn Dumont-Driscoll, professor of pediatrics, University 
of Florida College of Medicine, personal communication, December 11, 
2006). Continuity-of-care clinics offer pediatric residents experience in 
providing longitudinal and continuous care for well children and children 
with chronic conditions or disabilities. The committee found no data on 
formal education for pediatricians about the transition to adult care for 
young people with disabilities.

RECOMMENDATIONS

The transition to adult health care is a complex process that is influ-
enced by the characteristics of the young person, his or her family, and 
the larger environment of policies and organizational arrangements that 
affect the availability and coordination of health care services, the sharing 
of health care information, and the support provided by schools and social 
services available in the community. As outlined in this chapter, many bar-
riers to successful health care transitions for young people with disabilities 
are basic features of health care in this country. These include the frag-
mented organization of health care services, dysfunctional provider reim-
bursement methods, the high levels of uninsurance or incomplete insurance 
(e.g., a lack of coverage for nonmedical consultations and services), and 
the limited availability of sophisticated information technology to support 
information sharing among generalists and specialists who care for children 
with complex health conditions. The limited education of health care pro-
fessionals in chronic care management is another barrier. In addition, most 
physicians who treat adults have little exposure to pediatric medicine and 
thus to the conditions and patterns of care that their young adult patients 
with disabilities have experienced.

15 Other initiatives can also be cited. For example, more than a decade ago, the U.S. Depart-
ment of Veterans Affairs began a 3-year realignment of its graduate medical education pro-
gram by reducing specialty training positions and increasing primary care positions (Stevens 
et al., 2001). The shift came in response to a restructuring of patient care to improve services 
for the system’s large population of seriously and chronically ill veterans.
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The committee was impressed by the potential and promise found in 
the medical home and chronic care models. If these models were widely 
adopted and sustained, young people would be much more likely to receive 
the comprehensive and multifaceted care that would help them to make a 
successful transition from pediatric to adult health care.

Although further development of these models is needed, as is more 
research on the circumstances that contribute to their effectiveness, several 
elements appear to be critical if health care consistent with that offered 
through these models is to expand and reach more young people. These 
elements include reforms in the organization and financing of health care 
and better preparation of health care professionals for the provision of co-
ordinated care for people with serious chronic conditions and disabilities.

Recommendation 4.1: To improve the transition of young people with 
disabilities from pediatric to adult health care, policy makers, pro-
fessional societies, public and private payers, and educators should 
work to

• align and strengthen incentives in public and private health care 
programs to support coordinated care and transition planning;

• expand the use of integrated electronic medical records for 
chronic disease management and during the transition of young people 
with disabilities from pediatric to adult health care; and

• expand chronic care education in pediatric and internal medi-
cine residency programs and add skills in the management of individu-
als with chronic health care needs to specialty board requirements.

This chapter makes clear that young people face major changes in 
their eligibility for public or private health coverage and are at risk for 
the loss of benefits just as they are in the process of making the transition 
from pediatric to adult health care. As described earlier, Medicaid, SCHIP, 
IDEA, and SSI all change eligibility or coverage policies at age 18 or by 
the time a young person reaches age 21. MCHB, despite its emphasis on 
planning for transition, has neither the jurisdiction nor the resources to 
support transition programs for individuals beyond age 21. Thus the com-
mittee recommends several changes in public programs to support young 
people with making a successful transition to adult health care services and 
independent living.

Recommendation 4.2: To support the successful transition of young 
people with disabilities from pediatric to adult health care and indepen-
dent living, the U.S. Congress should

• extend Medicaid and State Children’s Health Insurance Program 
(SCHIP) coverage through age 21 for young people with disabilities 
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and specify that Medicaid and SCHIP benefits cover transition assess-
ment, coordination, and management services for these young people;

• fund the Maternal and Child Health Bureau so that it may 
expand its work to develop and implement medical home and other 
services for young people with special health care needs who are over 
age 21 and who need continued transition support;

• revise the Ticket to Work program by lowering the eligibility age 
to 16 years and directing the U.S. Department of Education and the 
Social Security Administration to develop guidance for the coordina-
tion of Ticket to Work services with the transition services and supports 
provided under the Individuals with Disabilities Education Act; and

• direct the Centers for Disease Control and Prevention to work 
with other relevant agencies to examine opportunities for the monitor-
ing of transitions through additions to state and national youth surveys 
or other cross-sectional and longitudinal data collection efforts.

In addition, as discussed in Chapter 9, it important that policy mak-
ers monitor the effects of changes in Medicaid program requirements that 
were made in the Deficit Reduction Act of 2005. Some of these changes 
may threaten the provision of services to children with special needs. It will 
also be important to monitor the implementation of the act’s provisions 
for states to expand enrollment of low-income children and youth with 
disabilities.

Although not a formal recommendation, the committee encourages the 
Centers for Disease Control and Prevention, in conjunction with the Social 
Security Administration, the Maternal and Child Health Bureau, the Cen-
ters for Medicare and Medicaid Services, and the Department of Education 
to convene a conference on transition planning for young people with dis-
abilities. The topics for such a conference could include discussions of best 
practices in transition services, transition monitoring, continued research 
to strengthen the evidence base for transition planning, health professions 
education, and issues in coordinating the transition services provided by 
different public programs.

This chapter has focused on young people with disabilities who are 
in the process of moving into the world of adult health care and adult 
life generally. The next chapter focuses on the continuing experiences of 
people with early-onset disability as they grow older. It also considers the 
risk of secondary health conditions for people with disabilities—regardless 
of age.
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5

Secondary Conditions and 
Aging with Disability

I was about �� years old when I started to feel the signs of aging that I 
later learned were being brought on prematurely by my disability (cerebral 
palsy). The timing was ironic, because it coincided with my in�ol�ement 
as the principal in�estigator of one of the country’s first studies of how 
disability affects the [process of aging]. . . . I became aware that I wasn’t 
alone with these symptoms, that they weren’t ‘all in my head.’ . . . But I 
was frightened because aging with a disability was an uncharted course.

Kathleen Lankasky (2004 [used with permission])

One surprising and sometimes frightening feature of life with certain 
potentially disabling conditions acquired at birth or in early life is that 
people who have managed their lives successfully for years may find, as 
they reach their 30s or 40s, that they are experiencing the effects of aging 
earlier than others or are developing secondary health conditions.1 This 
is not what they had expected. For clinicians, researchers, policy makers, 
and others, the challenge is, on the one hand, to prevent or delay second-
ary conditions and premature aging and, on the other hand, to prepare for 
and mitigate their effects, once they develop. Meeting this challenge will 
involve progress on several fronts, including improving professional and 
consumer awareness and responses based on existing knowledge, strength-
ening further that base of knowledge, developing supportive public policies, 
and identifying and removing environmental barriers such as inaccessible 
transportation systems.

1 As discussed later in this chapter, secondary health conditions are additional physical or 
mental health conditions—such as pressure ulcers or urinary tract infections—that can result 
from a primary health condition but that are not a diagnostic feature of that condition.
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Secondary conditions related to a primary health condition and atypical 
or premature aging with disabilities are important because they can affect 
physical and psychosocial functioning, independence, and participation in 
community life, including work. They can diminish a person’s quality of 
life, add to the demands on family members or others as caregivers, expose 
previously unnoticed environmental barriers that limit activity and partici-
pation, and challenge health care professionals whose education has not 
prepared them to care knowledgeably for people aging with early-onset or 
long-standing disabilities.

As noted in Chapters 3 and 4, more and more children and young 
adults with once fatal conditions that contribute to disability are surviving 
into middle and late life, thus increasing the number of individuals at risk 
for secondary conditions and premature or atypical aging. Some individuals 
are also at risk of long-term complications of treatment, including treat-
ments (e.g., chemotherapy, radiation, and surgery) that were undertaken to 
cure or mitigate their condition. On the basis of data from the 1994–1995 
Disability Supplement to the National Health Interview Survey, Verbrugge 
and Yang (2002) estimated that approximately 7 to 9 percent of adults had 
a disability that began before age 20 (Table 5-1). Approximately 20 to 30 
percent of adults experienced the onset of their disability between ages 20 
to 44. An analysis of Canadian data reported that approximately two-thirds 
of people ages 65 to 74 who had a disability had acquired that disability 
before age 65, whereas for people age 75 and older, the figure was less than 
30 percent (HRSDC, 2005).

Focused interest in secondary conditions and aging with disability is 
relatively recent and reflects, in part, the survival and life expectancy trends 
for children and adults noted above. Citing the attention-directing observa-
tions of Michael Marge (1988), the Institute of Medicine (IOM) report Dis-

TABLE 5-1 Age of Disability Onset for Individuals with Disabilities by 
Category of Disability, 1994

Type of Disability

Percentage of Individuals with Disability Onset at Age:

At birth >0–19 20–24 25–44 45–65 65–74 75+

ADL 4.1 4.5 2.7 18.3 25.2 18.9 26.3
IADL 3.9 4.9 3.2 22.3 29.4 18.8 17.5
PLIM 2.3 5.1 4.1 27.0 31.7 16.7 13.1

NOTE: ADL = limitation in activities of daily living; IADL = limitation in instrumental activi-
ties of daily living; PLIM = limitation in physical tasks. Data are from the National Health 
Interview Survey Disability Supplement, Phase 1 (1994), and are weighted to be representative 
of the U.S. civilian noninstitutional populations ages 18 and older. Row distributions add to 
100 percent.
SOURCE: Verbrugge and Yang (2002 [used with permission]).
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ability in America (1991) devoted a chapter to secondary conditions. Both 
the 1991 report and the report Enabling America (IOM, 1997) recognized 
aging as a risk factor for secondary conditions and noted that interventions 
that prevent secondary conditions will promote health and well-being as 
people with disabilities grow older. A number of other reports, articles, and 
conferences have explored these topics, including the 2005 workshop and 
associated publication sponsored as part of the activities used to develop 
this report (Treischmann, 1987; Simeonsson and McDevitt, 2002; Kemp 
and Mosqueda, 2004; IOM, 2006b). In addition, the National Institute on 
Disability and Rehabilitation Research has funded three relevant research 
centers, one focusing on aging with a disability, a second one focusing on 
aging with developmental disability, and a third one focusing on secondary 
conditions. Longitudinal research that can guide consumer health practices 
and clinical care is still in short supply, but at least the rationale for such 
research is better understood.

The significance of secondary conditions as a legitimate target for pub-
lic health strategies is also evident in Healthy People 2010, which includes 
a chapter on disability and secondary conditions (CDC, 2001). An over-
arching goal stated in that report is to “promote the health of people with 
disabilities, prevent secondary conditions, and eliminate disparities between 
people with and without disabilities in the U.S. population” (p. 6-8). The 
goals do not explicitly mention aging with disability, but discussions of 
secondary conditions and aging with disability (including those reviewed in 
this chapter) often overlap and cite the same health issues and literature.

Efforts to prevent secondary conditions or to delay and slow the pro-
gression of conditions linked to aging with certain kinds of disability are 
a form of tertiary prevention (IOM, 1991). In a public health or clinical 
context, primary pre�ention aims to avert the creation or onset of illnesses, 
injuries, or other conditions (e.g., through vaccination programs to prevent 
polio and other contagious diseases and through the promotion of folic acid 
use during pregnancy to prevent spina bifida). For health conditions that 
are already present but that are either not recognized or not symptomatic, 
secondary pre�ention emphasizes early detection and intervention to halt 
or delay the progression of the condition (e.g., through screening for breast 
cancer and through infant testing and the use of early dietary interven-
tions to prevent symptoms of phenylketonuria). Tertiary pre�ention seeks 
to reduce or stabilize the consequences of a primary health condition and 
prevent or mitigate secondary health conditions associated with a primary 
condition. Examples of tertiary prevention include evaluating the bone 
density of young people with mobility impairments such as cerebral palsy 
to prevent fractures from secondary osteoporosis, monitoring individuals 
who have had a stroke for shoulder pain, and educating individuals with 
sensory impairments on the selection and safe use of assistive technologies. 
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In addition to clinical care, tertiary prevention may involve environmental 
modifications, such as changes in household technologies or arrangements 
that reduce the risk of falls or that help a person remain independent in 
self-care. Tertiary prevention also extends to the policy arena, for example, 
through the removal of barriers and hazards in public spaces and the adop-
tion of policies that help people pay for home modifications or assistive 
technologies. These outcomes may also benefit family members and society 
generally.

Although scientific and clinical knowledge about secondary conditions 
and aging with disability has advanced and strategies for preventing addi-
tional disabilities have improved, much remains to be learned—and to be 
applied consistently where knowledge does exist. Before selected segments 
of the research literature on secondary conditions and aging with a disabil-
ity are reviewed, the next section puts these aspects of living with disability 
in a broader framework.

A LIFE SPAN PERSPECTIVE ON SECONDARY 
CONDITIONS AND AGING WITH A DISABILITY

In discussions of disability across the life span, one frequent goal is to 
draw attention to the long-term aspects of living with a disability. As people 
with many kinds of chronic health conditions acquired in early, middle, or 
late life live longer and as the impact on later life of what happens earlier 
in life is more fully appreciated, clinicians, families, and people with dis-
abilities are recognizing how important it is to consider and plan for the 
long-term future.

Experience and research have prompted reconsideration of some tra-
ditional ways of managing and living with certain conditions to reduce 
unwanted long-term effects. For example, as Kemp and Mosqueda (2004) 
have written, “instead of encouraging everyone [with conditions such as 
polio or cerebral palsy] to work as hard as possible . . . ‘the use it or lose 
it attitude’ . . . a philosophy akin to ‘conserve it to preserve it’ may be 
more appropriate” (p. 4). This shift reflects one theory behind postpolio 
syndrome, which holds that after the initial assault of the polio virus, the 
remaining motor neurons are overworked, particularly during intensive and 
prolonged exercise. Unfortunately, clinicians and consumers with postpolio 
syndrome still lack solid scientific evidence about the role of exercise, in-
cluding how to strike a balance between sufficient exercise for the preven-
tion of illnesses such as cardiovascular disease and sufficient rest for the 
prevention of severe fatigue and weakness.

This example underscores points made in earlier chapters. First, longi-
tudinal studies are vital, and second, consideration of the long-term future 
should start soon after the onset of a potentially disabling condition. In 



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

1�0 THE FUTURE OF DISABILITY IN AMERICA

addition, given the impact on later life of what happens earlier in life, 
evaluations of adults with long-standing disabilities should also consider 
the long-term past (Verbrugge and Yang, 2002). That is, it is important 
for clinicians to obtain thorough medical and personal histories from these 
adults, even though it may be difficult to document some elements of the 
past. People with childhood-onset conditions may not know key details 
about the onset of their condition, its initial treatment, and potentially rel-
evant environmental circumstances, such as exposure to toxic substances. 
Their parents likewise may not remember or may not be alive, and child-
hood medical records may not be available.

The implications of aging with a disability and the potential for acquir-
ing a secondary condition vary by the nature of an individual’s primary 
health condition. Later sections of this chapter review several conditions for 
which data on secondary conditions and aging are comparatively good.

Although the discussion in this chapter focuses on the medical and 
cognitive aspects of aging with disability, the committee recognizes the 
need to better understand the role of environmental and personal factors 
in premature or atypical aging. Lankasky (2004) has, for example, stressed 
such psychosocial issues as helping children with disabilities to develop a 
strong sense of self-worth that will prepare them for sometimes negative 
attitudes from peers, health care professionals, and others. Others have also 
pointed to the influence of personal factors, in particular, styles of coping 
with adversity (see, e.g., Hansen et al. [1998]) and family circumstances 
(see, e.g., Kemp et al. [1997] and Kemp [2006]) in shaping an individual’s 
responses to declines in health or functioning.

Secondary Conditions

In 1988, Michael Marge observed that people with disabilities are at 
significant risk for “additional or secondary disabilities” (Marge, 1988). 
The 1991 IOM report (p. 35) defined secondary condition as “any addi-
tional physical or mental health condition that occurs as a result of having 
a primary disabling condition.”2 (A “disabling condition” is any mental 

2 Others have defined the term far more broadly to include many additional possible con-
sequence of a primary disabling condition, such as social isolation or a lack of romantic 
relationships (see, e.g., DHHS [2000a]). Nonetheless, just as this report distinguishes primary 
physical or mental health conditions from poverty, pollution, discrimination, and other envi-
ronmental conditions that may contribute to illness, injury, impairment, activity limitations, 
or participation restrictions, so, too, does it distinguish secondary physical or mental health 
conditions from the social and economic consequences that may follow the onset of a primary 
health condition. Excluding unwanted social and economic outcomes from the definition of 
secondary conditions does not, in any sense, diminish their significance or the importance of 
taking steps to help people lead rewarding social lives.
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or physical health condition that can lead to disability.) Some secondary 
conditions, for example, depression, arthritis, and cardiovascular disease, 
are also common primary health conditions (see, e.g., Kemp [2006]).

In the clinical and research literature, frequently mentioned secondary 
conditions include arthritis, pain, pressure ulcers, fatigue, depression, con-
tractures, and urinary tract infections. The risk of developing a particular 
secondary condition, however, depends in part on a person’s primary con-
dition. For example, people who have vision or hearing impairments are 
generally not at higher-than-average risk of pressure ulcers or urinary tract 
infections.

As is the case with a primary disability, the interaction of biology, 
lifestyle and behavior, and environmental factors affect whether a second-
ary condition contributes to the development of additional impairments, 
activity limitations, or participation restrictions. Some secondary condi-
tions, such as an infected pressure ulcer, can become life-threatening, and 
some can be more disabling than the primary condition, for example, when 
intractable pain causes someone to cut back on work or social activities. 
One challenge for researchers, who are still building a descriptive base of 
knowledge on secondary conditions, is sorting out the contributions of dif-
ferent health, personal, and environmental factors to these conditions.

People with a given primary health condition will not necessarily ex-
perience all the secondary conditions for which they are at increased risk, 
especially if good preventive strategies exist and are used. For those who do 
develop them, severity may vary. For example, not all children with cerebral 
palsy will have contractures, and among those who do, some children will 
have more severe contractures than others. Again, individuals’ experiences 
may reflect the specific features of their primary condition, the quality of 
their medical and rehabilitative services, their ability to adhere to treatment 
or prevention regimens, their access to personal care assistance, and other 
personal and environmental factors.

Many secondary conditions appear to be linked through common 
physiological processes or functional characteristics across several different 
primary health conditions. For example, as discussed later in this chapter, 
people with significant mobility limitations—which might be related to 
spinal cord or brain injury, multiple sclerosis, or a number of other condi-
tions—are at risk of pressure ulcers or contractures. As more longitudinal 
research is undertaken, more linkages and common risk factors may be 
identified. Likewise, long-term clinical or well-designed observational stud-
ies may identify the extent to which common interventions (e.g., prescribed 
exercises) can reduce the probability or severity of secondary conditions 
that are common to different primary health conditions (see, e.g., Rimmer 
and Shenoy [2006]).

Discussions of secondary conditions are complicated by confusion with 
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several other types of health conditions. According to the definitions offered 
by Turk (2006), associated conditions are aspects or features of the primary 
condition; that is, they are expected elements of its pathology, although 
their expression may be variable. Thus, for people with cerebral palsy, 
spasticity is an aspect of upper motor neuron impairment and, therefore, 
an associated rather than a secondary condition. Although many people 
with cerebral palsy do not experience them, seizures and mental retardation 
are also considered features of the disorder’s pathology and not secondary 
conditions. To cite other examples, limited skin sensation is an associated 
condition with spinal cord injury. Dysphagia is an associated condition of 
Parkinson’s disease and other disorders that affect the muscles or nerves 
used in swallowing, such as amyotrophic lateral sclerosis. Muscle weakness 
is a defining feature of post-polio syndrome. Clinically, an inability to make 
distinctions between features of the primary health condition and secondary 
conditions may not affect individual patient care.

Another distinction is between secondary conditions and comorbidities. 
Comorbidities are health conditions that develop independently of the pri-
mary condition. They are neither a feature of the condition nor a secondary 
condition. A person with a traumatic brain injury may develop skin cancer. 
An individual with hearing loss may develop heart disease. Sometimes, 
however, researchers identify links between conditions formerly thought to 
be independent of each other. One example is the link between spinal cord 
injury and the development of insulin-resistant diabetes, as discussed later 
in this chapter.

Treatment complications are caused by treatment for a condition rather 
than by the condition itself. Like secondary conditions, they may sometimes 
be preventable. Also like secondary conditions, they can contribute to ad-
ditional disability. In practice and especially over the long term, it can be 
difficult to distinguish treatment effects, secondary conditions, and age-
related phenomena.

Age may affect the development and treatment of secondary condi-
tions. For example, although secondary conditions such as pressure ulcers 
or recurrent urinary tract infections can occur at a very young age, preven-
tion or management may be more difficult with older people who have 
less physiological reserve capacity, more comorbid chronic conditions, and 
other age-related changes, such as thinning of the skin. In addition, age 
may make a person more susceptible to the side effects of treatment, such 
as gastrointestinal bleeding in association with the use of nonsteroidal anti-
inflammatory drugs for treatment of pain (see e.g., Laine et al. [2002] and 
Pilotto et al. [2003]).



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

SECONDARY CONDITIONS AND AGING WITH DISABILITY 1��

Aging and Disability

I write . . . [as] someone who is a li�ing, aging-with-disability ‘labora-
tory.’. . . When I talk with older people without disabilities about their 
aging experiences, I often identify with what they describe and think to 
myself, ‘I’m already there!’

June Isaacson Kailes (2006)

Although genetics, environment, and behavior contribute to significant 
variations in individual patterns of aging, aging as a biological process 
begins at a relatively young age. For example, declines in muscle mass, hor-
mone levels, organ function, and other biological structures or processes be-
gin well before people reach their 50s (see, e.g., Masoro [1999] and Schulz 
et al. [2006]). Over a normal life span, such natural physiological declines 
are not preventable, although they may be accelerated or slowed by a vari-
ety of individual genetic factors, personal behaviors (e.g., diet and exercise), 
health care practices (e.g., screening and treatment for heart disease), and 
other environmental circumstances (e.g., working conditions).

In most discussions about disability and in most disability-related re-
search, a focus on aging typically means a focus on the increasing level of 
chronic illness and disability in late life. That is, the emphasis is on people 
aging into disability.

In contrast, the emphasis in this chapter is on aging with a disability, 
which typically refers to the experience of people who were born with 
physical or mental impairments or who acquired them in early to middle 
life. A Canadian government report limits the description to people under 
the age of 65 (HRSDC, 2005).

Understanding and studying the nature of aging with disabilities re-
quires an appreciation of the different dimensions of time that may be at 
work (see, e.g., Campbell [1993] and Krause and Adkins [2004]). These 
dimensions include

• the usual process of development and aging through childhood, 
middle life, and late life;

• the number of years spent with a particular disability, for example, 
having lived with multiple sclerosis for 10 years, whether its onset occurred 
at age 25 or age 35;

• in some cases, the years of exposure to a particular medication 
(e.g., corticosteroids) or other therapy or environmental factor with cumu-
lative adverse side effects;

• the individual’s cohort or era of disability onset and initial medical 
treatment, which may be associated with different treatment experiences, 
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attitudes, and opportunities, depending, for example, on whether the indi-
vidual experienced a traumatic brain injury in 1985, 1995, or 2005; and

• the age at onset of a disability in relation to the individual’s devel-
opmental maturity.

The last factor—the age of onset in relation to developmental maturity—
may be important for some conditions, such as a spinal cord injury, that 
typically involve prolonged periods of hospitalization for acute treatment 
and rehabilitation. A 5-year-old, for example, is dealing with different de-
velopmental tasks than a 15-year-old, which means that younger and older 
children may experience different long-term psychosocial or physical effects 
from an extended hospitalization. In addition, the severity of a condition 
sometimes varies with the age at onset.

As the list above suggests, a variety of mechanisms likely explain the as-
pects of aging with a disability considered in this chapter. For example, for 
disabilities that typically lead people to compensate for impairments in one 
aspect of the body with additional demands on other aspects of the body 
(e.g., people with impairments in lower limb mobility compensate with 
greater reliance on their arms and shoulders), the existence of a disability 
for a longer period of time may accelerate use-related musculoskeletal pain 
or other problems. The time that a person lives with a disability may also 
interact with the metabolic or other biological processes and changes trig-
gered by a primary health condition, leading eventually to the earlier-than-
usual development of, for example, cardiac or orthopedic problems.

SELECTIVE REVIEW OF THE LITERATURE

Despite the many complexities and questions surrounding the definition 
of secondary conditions, consumers, practitioners, and researchers have 
adopted the concept as a useful way of understanding certain potentially 
preventable health conditions that can contribute to additional disability. 
Researchers are generating an increasing amount of information about sec-
ondary conditions, usually in studies of specific primary health conditions, 
such as spinal cord injury. Likewise, researchers are investigating the experi-
ences of people aging with different kinds of primary health conditions. In 
addition, researchers are recognizing that a number of primary conditions, 
particularly those involving musculoskeletal impairments, show certain 
common patterns of secondary conditions or aging, although the underlying 
pathophysiologies may vary. In some cases, better understanding of these 
kinds of common patterns may lead to interventions that are effective for 
people with a range of primary health conditions.

The research reviewed in this section focuses on secondary conditions, 
but much, if not most, of this research has also been considered in presen-
tations or papers about aging with disability. The research largely involves 
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disabilities and impairments that have relatively high prevalence rates (e.g., 
cerebral palsy), are easy to associate with a disability group (e.g., polio 
survivors), benefit from organized and dedicated service programs (e.g., 
spinal cord injury), and—reflecting these characteristics—have attracted 
research funding sufficient to generate a significant body of knowledge 
about the condition.

Most studies focus on biological and clinical processes and health out-
comes. Some consider or acknowledge the contribution of environmental 
or personal factors, such as a lack of health insurance coverage for relevant 
services or equipment (e.g., a proper wheelchair), inaccessible fitness equip-
ment and facilities, or the failure of individuals or their caregivers to follow 
preventive or treatment regimens (e.g., recommended exercises and proper 
positioning in a bed or a chair). They may emphasize a particular secondary 
condition, such as pain, or they may consider multiple conditions. Few con-
sider activity and participation outcomes or effects on family members.

The research reviewed here suffers from various other limitations. The 
literature includes a combination of scientifically observed and anecdotal 
information. Secondary conditions are sometimes the central focus of re-
search; but they may also be noted in descriptive studies, reports on the 
health status or life course of people with disabilities, and health promotion 
studies.

For the most part, studies are cross-sectional rather than longitudi-
nal, although a few have focused on aging and the life course for specific 
chronic conditions. They often involve convenience samples or case series 
that may not be representative of the larger population of individuals with 
a particular disability. Studies that include more than one primary condi-
tion may have a higher representation of people with certain conditions 
and may not report data for each condition group, so it may be difficult 
or inappropriate to generalize about each group. Still, methodologically 
sound cross-condition studies in areas such as exercise interventions may 
be useful to the extent that the biological processes of the response to the 
intervention are similar.

Another limitation of much research is that conclusions are drawn from 
patient reports and clinical observations without the use of standardized 
measures of individual characteristics or outcomes. A few studies use a 
very broad definition of secondary conditions and include disability-related 
social conditions, such as unemployment or social isolation. Embedded in 
these studies, however, may be useful descriptive information about sec-
ondary health conditions. Further complicating the picture, some research 
describes as secondary conditions what this report describes as associated 
conditions (e.g., poor urinary control and incontinence in individuals with 
spinal cord injuries) or direct residuals of the primary impairment (e.g., 
behavior dysregulation in individuals with brain injuries). Again, a critical 
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review may sort out such labeling differences to glean useful descriptive 
information about secondary conditions from these reports.

The review in the following sections is illustrative rather than com-
prehensive. It covers research on secondary conditions associated with 
four specific primary conditions that have been the focus of considerable 
research and other attention: spinal cord injury, cerebral palsy, postpolio 
syndrome, and Down syndrome. The review also considers some cross-
condition studies.

Spinal Cord Injury

The typical person experiencing a spinal cord injury is a young male 
(National Spinal Cord Injury Statistical Center, 2006). Better early treat-
ment of spinal cord injuries has led to improved survival, although often 
with severe long-term impairments. In addition, better treatment of certain 
associated and secondary conditions, including urinary tract complications, 
has increased survival beyond the initial treatment stage. Young survivors 
can typically expect decades of living—and aging—with the disability.

The secondary conditions and aging experiences of individuals with spi-
nal cord injuries are probably the best defined of all disability groups. Many 
medical centers have organized spinal cord injury centers or programs, and 
both institutions and professionals may be certified or credentialed to pro-
vide these services. These organized and focused care settings can support 
systematic data collection, surveillance, and ongoing research, including 
research on secondary conditions. Research on spinal cord injury has been 
consistently funded through the model systems programs of the National 
Institute on Disability and Rehabilitation Research and the National Cen-
ter for Medical Rehabilitation Research and through the Veterans Health 
Administration with support from the Paralyzed Veterans of America. 
(Chapter 10 discusses the desirability of better coordination of the model 
systems programs supported by the National Institute on Disability and 
Rehabilitation Research and National Center for Medical Rehabilitation 
Research model.)

Because a spinal cord injury involves multiple organ systems, many of 
the associated health conditions (as defined earlier) are often erroneously 
identified as secondary conditions. For example, neurogenic bladder and 
bowel can be expected in people with spinal cord injuries and may involve 
either over- or underactive functioning. Autonomic dysreflexia (overactiv-
ity of the autonomic nervous system, leading to dangerously high blood 
pressure), is possible in injuries at and above the sixth thoracic vertebra 
(approximately waist level), and spasticity can be anticipated in 70 percent 
of people with spinal cord injuries (Levi et al., 1995). Each of these medi-
cal conditions is a residual of the injury, that is, an associated condition. 
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Each condition, of course, warrants management and preventive strategies 
in its own right.

In his paper for the 2005 IOM workshop on disability, Bauman (2006) 
reviewed pulmonary and cardiovascular diseases, metabolic syndrome,3 
osteoporosis, vitamin D deficiency, and pressure ulcers as common second-
ary conditions and health concerns for people with spinal cord injuries. He 
noted that cardiovascular disease has replaced urinary complications as 
the leading cause of death among those with spinal cord injuries and thus 
has become a major focus of research to identify preventive interventions. 
Most of the secondary conditions discussed (e.g., cardiovascular disease 
and metabolic syndrome) are also concerns for people with other conditions 
that limit the regular use of large muscle groups.

Many case series report on the occurrence of pain in people with spinal 
cord injuries, with approximately 30 to 50 percent of individuals complain-
ing of shoulder pain that is severe enough to interfere with function (Bayley 
et al., 1987; Gellman et al., 1988; Sie et al., 1992; Curtis et al., 1999a). Pain 
prevalence increases with time from injury. This pain may have multiple 
musculoskeletal etiologies, but the most common is chronic shoulder (or 
rotator cuff) impingement syndrome, which affects about half of case series 
populations (Bayley et al., 1987; Curtis et al., 1995; Campbell and Koris, 
1996; Escobedo et al., 1997, Lal, 1998). These case series have led to rec-
ommendations for prevention and treatment strategies. In addition, some 
research has evaluated the effectiveness of exercise protocols that can be 
used to prevent further shoulder problems, finding that regular strengthen-
ing and flexibility programs decrease their recurrence (Olenik et al., 1995; 
Curtis et al., 1999b).

As discussed below, a consortium of professionals, payers, and consum-
ers has developed clinical practice guidelines for the preservation of upper 
limb functioning in people with spinal cord injuries. For many people, 
shoulder problems are linked to long-term wheelchair use or other actions 
that place great physical demands on the upper extremities. Thus advances 
in wheelchair design and systematic evaluations of an individual’s wheel-
chair use have the potential to reduce shoulder damage in the short and 
the long term. Individuals may not, however, be able to take advantage 
of improved equipment and proper evaluations if their health plans have 
outdated coverage policies and criteria (see Chapter 9 for a discussion of 
coverage for assistive technologies and services).

Neuropathic pain, often severe enough to limit activities and participa-
tion and decrease quality of life, is reported in 47 to 96 percent of people 

3 Metabolic syndrome refers to a group of risk factors for heart disease, including, among 
other elements, elevated blood pressure, obesity (especially around the abdomen), high levels 
of triglycerides and low levels of high-density lipoprotein, and insulin resistance.



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

1�� THE FUTURE OF DISABILITY IN AMERICA

with spinal cord injuries (Yezierski, 1996). Researchers have studied many 
interventions for this kind of pain, although most involve case series and 
surveys (often involving small numbers of participants) rather than con-
trolled research. Disappointingly, the research does not clearly point to a 
particular intervention that provides significant relief or control of pain 
related to damage to the peripheral or central nervous system (Davis and 
Lentini, 1975; Cole et al., 1991; Tai et al., 2002; To et al., 2002; Warms 
et al., 2002).

The Paralyzed Veterans of America (PVA) has been particularly active 
in promoting the development of evidence-based clinical practice guidelines 
on the prevention and management of secondary conditions through the 
Consortium on Spinal Cord Medicine (CSCM). The consortium, which the 
PVA has funded and managed, involves more than 20 health professional, 
consumer, and payer groups and has developed guidelines in several areas, 
for example, the prevention of pressure ulcers (CSCM, 2000), respiratory 
management (CSCM, 2005b), the preservation of upper limb function 
(CSCM, 2005a), and bladder management (CSCM, 2006). The group has 
also developed companion guides for consumers on pressure ulcers (CSCM, 
2002), neurogenic bowel (CSCM, 1999), and other topics.

Cerebral Palsy

Cerebral palsy is a significant contributor to lifelong disability. The 
term cerebral palsy covers several neurological disorders involving brain 
abnormalities that affect muscle control. It is usually identified early in life. 
The rate of early mortality is higher than average for children born with 
severe impairments, such as profound mental retardation, significant motor 
impairments, and the pulmonary complications associated with cerebral 
palsy (Kudrjavcev et al., 1985; Eyman et al., 1990; Evans and Alberman, 
1991; Hemming et al., 2005). Overall, however, more than 90 percent of 
children born with the condition survive into adulthood (Murphy and Bliss, 
2004). Encouraged by individuals with cerebral palsy, their families, and 
the United Cerebral Palsy Association, all federal research funding agencies 
have named cerebral palsy as a condition of interest.

Adults with cerebral palsy report that they enjoy generally good health, 
with their self-rated health being comparable to that of a community at 
large in one study (Murphy et al., 1995; Turk et al., 1995, 1997a). People 
with this condition have health care needs specific to the condition but also 
benefit from common health promotion and disease prevention services 
(e.g., routine childhood vaccinations, screening for breast cancer, and coun-
seling about tobacco use). Many communities support specialized health 
care programs for children with cerebral palsy but not for adults with the 
condition.
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Adults with cerebral palsy have reported worries and concerns about 
their long-term health and functional status as they age (Turk et al., 1997a). 
These concerns are well-founded. Published reports of studies with adults 
with cerebral palsy (involving cross-sectional or convenience samples) show 
that about one-third of study participants report declines in walking ability 
beginning in early adulthood (Murphy et al., 1995; Schwartz et al., 1999; 
Ando and Ueda, 2000; Andersson and Mattsson, 2001; Bottos et al., 2001; 
Turk et al., 2001; Strauss et al., 2004). Case series have also reported on 
cervical myelopathy (spinal cord pathology) in adults with cerebral palsy 
(Fuji et al., 1987; Kidron et al., 1987; Sakai et al., 2006), but these reports 
do not explain the decline in walking ability or its prevalence.

Pain is a typical secondary condition among adults with cerebral palsy 
(Murphy et al., 1995; Turk et al., 2001; Engel et al., 2002; Jensen et al., 
2004), with reports of back and leg pain being the most common (Murphy 
et al., 1995; Turk et al., 1996, 1997b; Schwartz et al., 1999; Jahnsen et al., 
2004). Pain is reported at relatively young adult ages among adults with 
cerebral palsy (Schwartz et al., 1999; Turk et al., 2001; Jahnsen et al., 2004) 
and may influence individuals’ performance at these young ages and in the 
future. Studies have also documented pain complaints among children and 
adolescents with cerebral palsy (Houlihan et al., 2004; Engel et al., 2005; 
Tervo et al., 2006). Chronic pain is often increased with inactivity and 
fatigue and decreased with higher levels of activity (Schwartz et al., 1999; 
Engel et al., 2002; Jensen et al., 2004). Fatigue is another common second-
ary condition in people with cerebral palsy (Jahnsen et al., 2003), and it 
is often associated with reports of pain (Schwartz et al., 1999; Jahnsen et 
al., 2003).

Given the predominance of cross-sectional and case series reports in 
the literature reviewed here, longitudinal controlled studies are needed to 
confirm the prevalence of pain in people with cerebral palsy, map the types 
and the sites of pain, identify the etiology, and evaluate prevention and 
intervention strategies. In addition, the information and best clinical judg-
ments accumulated to date need to become more widely and systematically 
included in graduate, postgraduate, and continuing medical education for 
physicians who care for children and adults with cerebral palsy.

Poliomyelitis

Survivors of childhood poliomyelitis are a vocal group who began to 
note unexpected changes in their functional and health status as they moved 
into their adult years (see, e.g., Halstead and Rossi [1985], Aston [1992], 
and Farbu et al. [2006]). People who had walked with only minor difficulty 
found themselves needing canes. Many experienced pain and fatigue with 
no apparent cause. Familiar exercises became difficult or impossible. Vig-
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orous self-advocacy and organized lobbying combined with an intriguing 
medical puzzle attracted the attention of health care professionals and re-
searchers. This was the first group to be evaluated for aging and secondary 
conditions through a focused clinical cross-sectional study (Halstead and 
Rossi, 1985; Maynard et al., 1991).

The term postpolio syndrome was coined to describe the phenomenon 
of new weakness after a prolonged stable period in individuals who had had 
poliomyelitis. It has been studied under the rubric of aging with a disabil-
ity as well as secondary conditions. Secondary conditions associated with 
the syndrome include fatigue, temperature sensitivity, and joint pain (see, 
e.g., Halstead and Rossi [1987], Jubelt and Cashman [1987], Ramlow et 
al. [1992], and Perry [2004]). On the basis of concerns that exercise might 
be a risk factor rather than a protective factor, a number of studies have 
investigated the effectiveness and safety of exercise to improve strength, en-
durance, and function for polio survivors, generating recommendations for 
graded and monitored exercise (Dean and Ross, 1988; Jones et al., 1989; 
Einarsson, 1991; Grimby and Einarsson, 1991; Birk, 1993; Ernstoff et al., 
1996; Spector et al., 1996). The link between exercise and the manifesta-
tions of postpolio syndrome remain an important area for research.

A 2001 study of 30 adult polio survivors noted fatigue, sleep problems, 
temperature sensitivity, and chronic pain as the most commonly reported 
secondary conditions (Harrison and Stuifbergen, 2001). Conditions noted 
to occur at frequencies greater than 50 percent were hypertension, depres-
sion, and scoliosis and related back conditions. Osteoporosis was reported 
at a frequency more than 35 percent. Some of these conditions, such as 
osteoporosis, are likely due to a mix of factors; that is, they have compo-
nents of secondary health conditions, comorbid conditions, and associated 
conditions.

Klein and colleagues (2000) have reported that shoulder pain in polio 
survivors is related to lower-extremity weakness and body weight. These 
findings point to the problems created when people whose legs are weak 
and who are also heavy pull themselves up and around with their arms—
problems that may arise for others with similar characteristics but different 
primary health conditions. The researchers are comparing the outcomes of 
programs of exercise for the upper extremities with those of programs of 
exercise for the lower extremities.

Down Syndrome

Down syndrome is the most common mental retardation syndrome and 
the most common autosomal chromosome abnormality in humans. The 
condition occurs in about 1 in 800 infants. Individuals with Down syn-
drome have facial and limb features that are not morphologically abnormal, 
but the specific constellation is distinctive. Common associated conditions 
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include cardiac and gastrointestinal anomalies and abnormalities. Children 
with Down syndrome have a 15-fold increased risk for leukemia and he-
matological aberrations (Lange, 2000; see also Kivivuori et al. [1996] and 
Roizen and Patterson [2003]). Molecular studies have not yet provided an 
explanation for this predisposition to leukemias for children with Down 
syndrome. Older individuals with Down syndrome are often more obese, 
are of shorter stature, and have more medical problems than older individu-
als with other cognitive conditions (Carmeli et al., 2004).

According to an analysis of mortality data conducted by the Centers 
for Disease Control and Prevention, life expectancy for people with Down 
syndrome increased at a rate of almost 2 years per year from 1968 to 1997 
(Friedman, 2001). The analysis also identified a very large gap in the me-
dian life expectancies of whites and blacks with the condition: 57 years for 
whites and only 25 years for blacks. The data did not help in identifying the 
source of this disparity, except to suggest that it did not appear that it was 
associated with differences in life-threatening malformations or congenital 
heart conditions and likely was associated with poor access to health care 
and other environmental factors.

As their life expectancy has increased, people with Down syndrome are 
experiencing an array of new physical and mental conditions in middle and 
late life. In clinical terms, these conditions probably include a mix of associ-
ated conditions (i.e., conditions that are aspects of the primary condition 
but that were not commonly seen until life expectancy increased) and sec-
ondary conditions related to aging or environmental factors (e.g., low levels 
of physical activity). People with Down syndrome experience higher rates 
or the earlier onset of hearing loss, cataracts, and endocrine disorders (e.g., 
diabetes mellitus). Thyroid function requires monitoring into adulthood, 
since the signs of hypothyroidism can be confused with dementia (Smith, 
2001). Although cardiac abnormalities are usually diagnosed in infancy 
and childhood, adults with Down syndrome without known cardiac disease 
can develop valve dysfunction (Cohen and Patterson, 1999). Obstructive 
sleep apnea occurs in up to 50 percent of individuals with Down syndrome 
(Southall et al., 1987; Stebbens et al., 1991) and is related to obesity, de-
creased muscle tone, and structural abnormalities (Smith, 2001).

A recent review of the literature reported that individuals aging with 
Down syndrome are more likely than the rest of the population to develop 
Alzheimer’s disease in middle age (Connolly, 2006). Furthermore, some 
research suggests that postmenopausal women with Down syndrome and 
low serum estrogen levels are four times more likely to develop Alzheimer’s 
disease than women with Down syndrome and higher hormone levels 
(Schupf et al., 2006). Because of this increased risk for Alzheimer’s disease, 
physicians may jump to the conclusion that the symptoms of people with 
Down syndrome are related to Alzheimer’s disease and fail to evaluate other 
potential causes (e.g., depression, bladder incontinence because of nar-
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rowing of the spinal canal, and memory problems related to medications). 
Other medical or health conditions may also be overlooked. These include 
hypothyroidism, drug effects, delirium, and myelopathy.

Obesity is common in people with Down syndrome, and people with 
the condition are known to have reduced resting metabolic rates (Luke et 
al., 1994; Allison et al., 1995). Although research has not confirmed their 
effectiveness, suggested prevention strategies include the monitoring of 
growth, the adjustment of food selections, the promotion of exercise, and 
the use of behavioral techniques (Roizen and Patterson, 2003). Also well 
known are the low muscle tone and joint laxity associated with Down 
syndrome. If joint instability is detected clinically or radiographically, in-
dividuals with Down syndrome may be placed under activity restrictions, 
especially those related to sports activities. Several follow-up studies of chil-
dren with asymptomatic instability have, however, shown no development 
of subluxation or spinal cord compression with and without sports activity 
restrictions (Pueschel et al., 1992; Cremers et al., 1993a,b). Research also 
suggests that cervical myelopathy has an earlier onset in adults with Down 
syndrome (Bosma et al., 1999) and that outcomes from surgical stabiliza-
tion vary (Doyle et al., 1996; Bosma et al., 1999; Taggard et al., 2000).

To encourage the early identification and management of various condi-
tions associated with Down syndrome, the American Academy of Pediatrics 
(AAP, 2001) and the Down Syndrome Medical Interest Group (Cohen and 
Patterson, 1999) have developed guidelines for pediatricians and family 
practitioners. Specific recommendations include routine immunizations; 
cardiac evaluation with echocardiogram before 6 months of age; audiologic 
evaluation, including a tympanogram, by 6 months of age; screening of 
newborn infants with Down syndrome for hypothyroidism and periodic 
testing for hypothyroidism throughout childhood and into adulthood; and 
ophthalmological evaluations beginning in infancy and routinely thereafter, 
given that ophthalmological disorders increase in frequency with age in in-
dividuals with Down syndrome (Roizen et al., 1994; Cohen and Patterson, 
1999).

Cross-Condition Studies

The discussion earlier in this chapter noted a number of secondary 
conditions that appear to be related not to a specific disease but to func-
tional impairments, such as muscle weakness and limited use of muscles. 
Some studies have directly investigated secondary conditions among people 
with different primary health conditions. The objectives of such research 
include the identification and understanding of the association of these 
primary conditions with common secondary conditions and the extent to 
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which the latter might be responsive to common preventive or therapeu-
tic interventions (see, e.g., Ravesloot et al. [2006], Rimmer and Shenoy 
[2006], and Seekins et al. [2006]). Most studies have involved people with 
physical mobility disabilities, with little representation of individuals with 
sensory-related conditions (e.g., vision impairment and hearing impairment) 
or cognitive disabilities. Some studies use a broad definition of secondary 
conditions that covers social participation (see, e.g., Ravesloot et al. [2006] 
and Seekins et al. [2006]). Most studies employ survey or questionnaire 
methods of data collection.

Several cross-condition studies (Seekins et al., 1994; Ravesloot et al., 
1997; Wilber et al., 2002; Kinne et al., 2004; Nosek et al., 2006) have 
identified three common secondary conditions: fatigue, chronic pain, and 
depression. Other conditions listed in these studies—such as spasticity or 
spasms, weakness, and mobility impairments—may represent associated 
conditions. Sleep problems and eating or weight control issues are also 
named, but with various rates of prevalence or identification, depending 
on the study. Nevertheless, each study offers insights into the associations 
between these conditions and health status, activities, and participation. In-
dividuals with a larger number of secondary conditions tend to have poorer 
health outcomes and poorer general health status (Wilber et al., 2002). 
Individuals with spinal cord injuries report more secondary conditions than 
other groups (Wilber et al., 2002), and women reported more interference 
in activities from secondary conditions (Nosek et al., 2006).

Using a different approach, Chan and colleagues (2005) investigated 
the secondary conditions occurring in a large sample of Medicare beneficia-
ries with motor performance disabilities. That study showed a high preva-
lence of secondary conditions, although, again, the conditions examined 
included both secondary conditions and impairments from the primary 
disability (e.g., dysphagia, spasms, and weakness). Musculoskeletal system-
related conditions were more common than other conditions. Higher levels 
of mobility and limitations in activities of daily living were associated with 
a higher number of secondary conditions and an increased need for the 
medical management of those secondary conditions.

DIRECTIONS FOR RESEARCH AND EDUCATION

The research reviewed above focused on a few primary health condi-
tions for which considerable data on secondary conditions and aging are 
available. The review reveals an increasing knowledge base as well as 
knowledge gaps. Gaps also exist in the education of health care profession-
als in caring for people with serious chronic conditions and disabilities.
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Research Challenges, Knowledge Gaps, and Research Directions

The identification of secondary conditions or atypical aging with a dis-
ability depends on the understanding of the etiology and pathophysiology 
of particular primary conditions and the expected trajectory (or range of 
trajectories) of health and function typically associated with such condi-
tions. Thus many studies are disability specific.

The ability to generalize about aging and secondary conditions for mul-
tiple disability groups is difficult without an in-depth understanding of the 
linkages among common physiological processes, functional characteristics, 
or the underlying pathophysiology to a set of primary health conditions. 
For example, people with a variety of chronic health conditions experi-
ence similar associated and secondary conditions in the musculoskeletal 
and neuromuscular realms. Spasticity, contractures, and pain are common 
among people with spinal cord injuries, multiple sclerosis, cerebral palsy, 
brain injuries, and stroke. In the realm of function, problems such as fa-
tigue, falls, and a decline in one’s ability to handle daily activities, such 
as dressing or bathing, are common among people with these and several 
other primary conditions. In contrast, with a number of more traditional 
medical problems, such as bladder dysfunction, it may be difficult to make 
generalizations across impairment groups. People with damage at the spinal 
cord level have difficulty with bladder function arising from a physiological 
mechanism different from that in people with bladder dysfunction caused 
by brain pathology (e.g., cerebral palsy, stroke, or a brain injury). Thus a 
common functional characteristic may have different pathophysiological 
sources. This complexity requires research that identifies such differences 
in ways that are relevant to clinical practice.

Some challenges relate to data collection and measurement. Large data-
bases often rely on patient reports of medical conditions, which may result 
in the misclassification of conditions. For example, people may report that 
they have arthritis as an additional medical problem, when a problem with 
pain or stiffness may actually stem from soft tissue musculoskeletal condi-
tions rather than joint abnormalities. Such reporting errors may result both 
from a patient’s assumptions and from health professionals’ misunderstand-
ing of the patient’s signs and symptoms.

A different challenge and need is the involvement of people with dis-
abilities in establishing priorities for research; developing research questions 
and emphases; and, when they are qualified, participating as investigators, 
contributors, collaborators, and managers (Kailes, 2006). To the extent 
that clinical or other researchers focus primarily on medical aspects, they 
may overlook the basic issues of functioning and social participation that 
matter the most to people aging with a disability or grappling with second-
ary conditions. The involvement of family members and caregivers may 
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likewise be valuable both in identifying outcomes relevant to those close 
to an individual with disabilities and in developing a fuller understanding 
of secondary conditions; aging issues; and potentially constructive clinical, 
environmental, and other interventions.

As discussed earlier in this chapter, pain is a common secondary condi-
tion for adults with many chronic conditions, and recent studies note that 
pain is also present in children with cerebral palsy (Tervo et al., 2006). 
Given that shoulder pain is a common complaint of those who propel 
wheelchairs over a long period of time and that pain and osteoarthritis are 
noted in the intact knees of those with lower limb amputation over time 
(Hungerford and Cockin, 1975; Norvell et al., 2005), a theoretical basis 
exists for a rehabilitation focus on prevention as well as performance-
enhancing strategies. To date, however, there has been no direct study of the 
effect of rehabilitation and therapeutic strategies focused on the conserva-
tion of physiological capacity and function.

Also in need of further development more generally are evaluations 
of prevention and intervention programs. In general, health and function 
monitoring is inconsistent clinically. Unless an index of suspicion exists, 
clinicians may not routinely question individuals to identify changes in 
health and performance. Moreover, the interventions typically prescribed 
are those strategies used for the treatment of similar conditions in individu-
als without disabilities. That is, the principles of treatment for shoulder 
derangement syndromes for people without disabilities are used for the 
treatment of shoulder dysfunction in people who propel wheelchairs, with 
some modifications (e.g., advice to use a power wheelchair instead of a 
manually propelled wheelchair). These interventions have been seen to 
be effective on the basis of anecdotal evidence or case reports but have 
not been systematically evaluated. Other interventions are even less well 
supported. Use of medications that are commonly prescribed for meno-
pausal osteoporosis to reduce bone resorption or increase bone formation 
have shown some promise for the treatment of secondary osteoporosis in 
children with osteogenesis imperfecta (a genetic disorder associated with 
weak, easily broken bones) and in women with spinal cord injuries, but 
the long-term benefits and effectiveness of these medications in preventing 
bone mineral loss are unclear.

Research directions therefore involve several fronts. These include

• further study and classification of secondary and aging conditions 
related to specific primary health conditions;

• classification of secondary conditions and conditions associated 
with aging with a disability that are common across primary health condi-
tions, with the identification of the similar and the different physiological 
origins of the secondary problems;
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• clarification of the extent to which different kinds of levels of func-
tioning and performance in earlier life are associated with the development 
of secondary and aging conditions;

• evaluation of prevention and intervention strategies, including the 
use of assistive technologies, exercise, medications, and environmental 
modifications;

• assessment of the effects of secondary conditions and aging with a 
disability on family members and caregivers; and

• systematic reviews of the literature, with the consolidation, devel-
opment, and dissemination of practice guidelines.

The second direction cited above has implications for the design and 
conduct of research. To the extent that certain secondary conditions are 
strongly linked to functional characteristics, such as limitations in mobility, 
this implies the need for more cross-condition research.

As noted earlier in this chapter, groups have developed evidence-based 
practice guidelines for specific conditions related to individuals with spi-
nal cord injuries. In general, however, these guidelines apply to an adult 
population with spinal cord dysfunction and are specific to the identified 
condition (e.g., autonomic dysreflexia, urinary tract infections, and neuro-
genic bladder). They are not intended to broadly guide the monitoring and 
promotion of general health and functioning. For childhood-onset condi-
tions and disabilities, it is particularly important that guidelines describe 
anticipatory care to identify and prevent common secondary health and 
aging conditions that may develop in the decades after the onset of the 
primary condition. Some examples of monitoring and anticipatory care 
guides for children with disabilities can be cited (see, e.g., Ohio Department 
of Health [1995a,b,c,d] and the Down syndrome guidelines noted earlier 
[Cohen and Patterson, 1999; AAP, 2001]). Overall, despite the increasing 
amount of information available, only a limited number of standards and 
quality markers now exist to help physicians, especially primary care physi-
cians, monitor their patients with disabilities for common preventable or 
manageable aging and secondary conditions.

Education of Health Care Professionals

Although a critical review of the similarities and differences in second-
ary conditions and aging conditions among categories of disability was 
beyond the resources of this committee, it is clear that clinical care for some 
groups has undergone a paradigm shift as longer life spans have brought 
new questions and new research. In general, as people with early-onset 
disabilities grow older, the conservation of function and the prevention of 
secondary conditions become high priorities.
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In the committee’s experience, despite the availability of increased 
amounts of information about secondary conditions and aging with dis-
ability and changes in care for some conditions, primary care and other 
clinicians outside the field of rehabilitation continue to display a limited 
appreciation of both concepts. This limitation is subsidiary to broader de-
ficiencies in clinical education about chronic care management, as discussed 
in Chapter 4. These deficiencies extend to education about both general 
and specialized health promotion and preventive care needs of people with 
disabilities. Today, the basic medical curriculum generally includes little 
meaningful content specific to disability, as it is defined in this report. Most 
medical school graduates have minimal experience providing care to people 
with long-term disabilities. Among the medical and other health care pro-
fessions, few beyond physical medicine and rehabilitation, physical therapy, 
and occupational therapy have comprehensive clinical requirements relating 
directly to the provision of health care for people with disabilities.

Education theory identifies attitudes, knowledge, and skills as require-
ments for competent patient care; and undergraduate, graduate, and con-
tinuing education for health care professionals is important in each of 
these three areas. Research on the provision of care for people with dis-
abilities has noted negative attitudes among health care providers, but 
has also documented that education about disability and experience with 
people with disabilities creates more positive attitudes (Estes et al., 1991; 
Gething, 1992; Lindgren and Oermann, 1993; Oermann and Lindgren, 
1995; Rainville et al., 1995; Ralston et al., 1996; White and Olson; 1998; 
Packer et al., 2000; Chan et al., 2002; Tervo et al., 2002). Such attitudes 
are important for the establishment of unbiased approaches to history tak-
ing, the performance of physical examinations, and the consideration of 
nonmedical issues and supports, such as home and family environments. 
The committee recognizes the intense competition for space in an already 
crowded medical curriculum but believes that it is important for clinicians 
to have a basic grounding in disability concepts and issues common to the 
care of people with disabilities, including routine primary care, the preven-
tion and management of secondary conditions and premature aging, the 
provision of timely referrals, and respectful attention.

The better dissemination of existing knowledge is also important. Cur-
rently, publications about secondary conditions and issues related to aging 
with a disability appear in a variety of journals or search formats but often 
without these terms appearing as key words. The consolidation of existing 
information and the design of more usable electronic and other formats 
could increase the dissemination of information to clinicians and the use of 
that information by clinicians. In addition, tools or systems that could be 
used to monitor changes in an individual’s health and functioning over time 
would be of significant assistance to clinicians and people with disabilities. 
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Systematic reviews of the research in this area would provide a credible 
evidence base for practice guidelines, monitoring systems, best practices, 
and quality markers.

RECOMMENDATIONS

Since the publication of the 1991 IOM report on disability, clinicians, 
consumers, researchers, and the public health community have—to vari-
ous degrees—become more aware of and knowledgeable about secondary 
health conditions and aging with disability. Nonetheless, clinicians need 
better preparation, awareness, and evidence-based guidance to manage the 
care for their patients with disabilities and advise their patients about these 
conditions and processes. The guidance developed for clinicians will often 
not be directly useful to consumers but can provide a foundation for the 
development of additional resources for individuals with disabilities and 
their families. The committee’s recommendations focus on organizing the 
knowledge base and improving professional education.

Organizing the Knowledge Base

In addition to continuing research to expand the knowledge base about 
secondary conditions and aging with disability, it is important to organize 
that knowledge in ways that are useful to both professionals and consum-
ers. As exemplified in the PVA-sponsored guidelines for the prevention of 
secondary conditions related to spinal cord injuries, this will likely involve 
different information products and different dissemination strategies for 
these two groups.

Organized knowledge in the form of evidence-based reviews is an im-
portant starting point. Such reviews will likely need to be framed in two 
different ways. One way will be with a focus on a particular primary health 
condition and what is known about related secondary conditions and aging. 
The other will be with a focus on secondary conditions and aging issues that 
are common to several primary conditions. In some cases, separate reviews 
may be needed for children or other groups if comprehensive documents 
would be unwieldy or unlikely to reach key audiences.

The committee believes that people with disabilities and clinicians, in-
cluding rehabilitation specialists, would benefit from additional systematic 
assessments of the evidence as a basis for developing practice guidelines or 
critical pathways for the prevention and management of secondary condi-
tions or the care of people aging with disabilities. One feature of such re-
views should be the identification of practices for which evidence is lacking. 
Given its experience in managing evidence-based reviews to support the 
development of clinical practice guidelines, the Agency for Healthcare Re-



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

SECONDARY CONDITIONS AND AGING WITH DISABILITY 1��

search and Quality in the U.S. Department of Health and Human Services 
is well situated to oversee this activity and to involve other government 
agencies, professional societies, advocates, and researchers in identifying 
priorities for systematic reviews. The Agency for Healthcare Research and 
Quality also sponsors a clinical practice guidelines clearinghouse that is a 
useful vehicle for disseminating guidelines (see http://www.guideline.gov). 
The agency has identified people with disabilities as a priority population 
for its health services research agenda (Clancy and Andresen, 2002). New 
work focused on secondary conditions and aging with a disability would 
require additional resources.

Recommendation 5.1: The U.S. Congress should direct and fund the 
Agency for Healthcare Research and Quality so that it may take the 
lead in

• evaluating the evidence base to support the development of 
clinical practice guidelines, quality goals, and monitoring standards for 
the prevention and management of secondary health conditions among 
people with disabilities and for the monitoring and management of 
people aging with a disability;

• evaluating the evidence base about environmental contributors 
to secondary health conditions; and

• identifying research gaps and directions for further research on 
secondary health conditions and aging with a disability.

Improving the Education of Health Care Professionals

As noted in the 1991 IOM report, “[m]ost schools of medicine, nurs-
ing, and allied health have not properly prepared health care professionals 
to address problems and issues related to disability and chronic disease” (p. 
231). In the committee’s experience and judgment, too little progress has 
occurred since then. The committee recognizes that health care professions 
programs face challenges in better preparing professionals in these areas, 
especially generalists and others who do not specialize in rehabilitation 
or the provision of health care for individuals with specific chronic health 
conditions. Those designing curricula face the challenge, not only of includ-
ing basic medical and health knowledge, but also covering leading-edge 
information regarding the multiplying medical advances in areas such as 
genomics, pharmacology, and materials science that may be applicable to 
people with disabilities. Even with a fairly long period of physician training, 
competition is fierce for space in didactic educational modules or coverage 
during clinical rotations. In this competition, education and experience 
involving care for people with disabilities have fared poorly. Recent gradu-
ates tend to be better versed in management of acute medical conditions, 
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and seasoned clinicians often become focused on limited practice areas that 
direct their self-study. The available information on disabilities thus tends 
to be disseminated to a restricted audience.

Given the expected growth in the numbers of people aging with disabil-
ity or aging into disability and the increasingly understood opportunities 
for clinical care and guidance to prevent or mitigate secondary conditions, 
health care professions education has a critical role to play. The building of 
a knowledge base about disability should begin early in a clinician’s educa-
tion and training and be reinforced through direct clinical experience with 
people with disabilities. Physicians who do not routinely care for patients 
with disabilities still need core knowledge and skills and appropriate sup-
port systems (see Chapter 4), for example, to guide the provision of timely 
and accessible preventive care services, the prevention of secondary condi-
tions, and the referral of patients with disabilities to experts with more 
specific knowledge, when appropriate.

The committee recognizes that the increased knowledge required of 
health care professionals can be daunting and that they often welcome 
evidence-based reviews and well-crafted, evidence-based guidelines for 
practice that help them maintain and update their knowledge and skills. 
In addition, accreditation, certification, and licensing boards and agencies 
have required documentation of self-assessment and lifelong learning to 
promote excellence in health care, and guidelines and evidence-based re-
views may also be useful for that purpose. Health plans have also developed 
or adopted guidelines or similar tools to monitor services and to promote 
cost-effective care, and they are increasingly seeking to couple provider 
payment to performance using such tools, which may or may not be based 
on systematic reviews of the relevant evidence and well-designed consensus 
development methods. Given the discussion of cross-condition interven-
tions earlier in this chapter, screening and other prevention or treatment 
approaches and guidelines may increasingly be focused on functional limita-
tions (e.g., lower extremity weakness) as well as on primary conditions.

Recommendation 5.1 calls for the evaluation of evidence to support 
the development of guidelines and pathways to improve the health care of 
people with disabilities. Recommendation 5.2 calls for the development of 
such guidelines and for the formulation of disability-related educational 
modules and competency standards for health care professionals. The prin-
ciples for the development of evidence-based practice guidelines have been 
articulated elsewhere, including in three IOM reports (IOM, 1990a, 1992, 
1995). Involvement by professional societies, researchers, and advocates in 
the process should be useful in developing guidance that will be helpful to 
different categories of clinicians, health care organizations, and health care 
professions educators. Different formats and contents may be appropriate 
for different purposes and audiences, for example, clinical generalists versus 
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rehabilitation specialists. Once guidelines are developed for professionals, 
the development of additional documents for people with disabilities and 
their family members should be considered.

Recommendation 5.2: As part of broader efforts to improve the quality 
of care provided to people with disabilities, health care professionals, 
educators, people with disabilities, and their family members should 
work together to

• develop, disseminate, and apply guidelines for the prevention 
and management of secondary conditions and for the monitoring and 
care of people aging with disability;

• design educational modules and other curriculum tools for all 
relevant types of health care professionals and all levels of education; 
and

• develop competency standards for these educational programs.

Even with improved guidance and information, well-informed clini-
cians, and knowledgeable consumers, the maintenance of health and func-
tioning can be difficult in the face of the environmental barriers that people 
with disabilities often encounter in daily life and in health care environ-
ments. These barriers include inaccessible transportation that can make 
health care appointments difficult, hazards in the home, information tech-
nologies that are unfriendly to people with sensory and other impairments, 
insurance plans that limit access to technologies that increase safety and 
functioning, and inaccessible health care equipment and facilities. The next 
several chapters (and Appendixes D through G) discuss aspects of these 
environmental barriers.
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The Environmental Context 
of Disability: The Case of 

Health Care Facilities
My primary physician and se�eral specialists I respect all practice at a 
major uni�ersity medical center fairly close to my home. Recently, though, 
when I requested a gynecology referral there, I was told that I would not 
be seen unless I could bring my own assistants to help me get on the ex-
amining table. This is a huge world-renowned hospital. This is the era of 
ADA [Americans with Disabilities Act]. Still I am treated as though I don’t 
belong with the other women who seek ser�ices in OB/GYN unless I can 
make my disability issues go away. This news makes me weary. I know it 
means once again that I can’t simply pursue what I need as an ordinary 
citizen. I can’t be just a woman who needs a pel�ic exam; I must be a 
trailblazer. I must make the many bits of legal information and persuasi�e 
arguments it will take to get me into that clinic.

Female power-wheelchair user with postpolio syndrome 
Carol J. Gill (1993 [used with permission])

This story illustrates how physical and social environments can affect 
a person’s opportunities to participate in everyday life—in this case, by 
getting routine preventive health services—without making a dispropor-
tionate effort. The woman recounting this experience of discrimination had 
the knowledge, skills, and determination to get what she needed, despite 
equipment inadequacies and administrative obstacles. Others with less 
education, savvy, and resilience, however, may be discouraged and may 
abandon their efforts to obtain appropriate preventive, diagnostic, and 
treatment services.

The creation of accessible environments that promote independence 
and community participation has been and remains a focal point of advo-
cacy by and for people with disabilities. The conceptual framework in the 
1991 Institute of Medicine (IOM) report Disability in America particularly 
stressed the role of environmental barriers in contributing to disability. 
Indeed, the report defined disability as reflecting “a gap between a person’s 
capacities and the demands of relevant, socially defined roles and tasks in 
a particular physical and social environment” (IOM, 1991, p. 81). Thus 
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defined, disability is not an inherent attribute of the individual but, rather, 
is the result of the interaction of the individual with the environment, 
including social norms. Also, as described in Chapter 2, the International 
Classification of Functioning, Health and Disability (ICF) (WHO, 2001) 
stresses this interaction.

Over several decades, legislative and regulatory changes as well as 
technological innovations, advances in biomedicine, and shifts in attitudes 
about disability have helped to reduce or mitigate some kinds of environ-
mental barriers. To cite a few examples of the environmental progress that 
has been made since the 1991 IOM report was published, technological ad-
vances and telecommunications regulations have made it easier for people 
with vision, hearing, and other impairments to communicate electronically 
with clients, coworkers, friends, family, and others, although keeping pace 
with product innovation and building in access from the outset are signifi-
cant policy challenges (see Appendix F). Getting around the community 
and traveling beyond it are becoming easier for many people with disabili-
ties because of the barrier removal and accessibility requirements of the 
Americans with Disabilities Act (ADA) and other policies—notwithstanding 
continuing problems with compliance, enforcement, and financing and the 
need for more research to evaluate the effectiveness of policies (GAO, 1993, 
1994a; NCD, 2000c, 2001; Harrison, 2002; see also Appendix G).

In addition to the removal of barriers, interest is growing in strategies 
of universal and accessible design. The goal for these strategies is to cre-
ate—from the outset—physical environments and products that are easily 
used and accessible to as wide a range of potential users as practicable. The 
aging of the baby boom generation is one force driving greater attention to 
transgenerational design, including the design of attractive, broadly acces-
sible housing and public spaces (see, e.g., Pirkl [1994], Luscombe [2003], 
and the AARP web page at http://www.aarp.org/families/home_design/). In 
general, the more that universal design principles are applied to products, 
services, and environments, the less the need for assistive or adaptive tech-
nologies will be, although the latter will continue to be necessary for many 
tasks and environments.

Despite progress in barrier removal and advancements in universal 
design-based practices, significant environmental barriers remain, some-
times in places where one would not expect them, for example, hospitals 
and physicians’ offices that lack buildings, equipment, and services suitable 
for people with physical mobility, sensory, and other impairments. The per-
sistence of such environmental barriers will only become more serious as 
the number of people at the highest risk of disability grows substantially in 
coming decades. Still, growing numbers should mean a larger market for ac-
cessible products and an increasing demand for accessible environments.

Part of the charge to the IOM included examination of the role of assis-
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tive technologies and physical environments in increasing the participation 
in society of people with disabilities. The next section of this chapter briefly 
reviews the state of research on the link between environmental factors and 
disability. The chapter then examines accessibility in health care facilities as 
important in itself and also as illustrative of the dimensions of the physical 
environment and of public policies that can impede or support indepen-
dence and participation. The concluding section of the chapter presents 
the committee’s recommendations. The next chapter discusses assistive 
technologies and universal or accessible design, which extend to the design 
of buildings and other physical spaces. Other chapters of this report (as 
well as Appendixes D to G) also consider the physical and social environ-
ments in which people conduct their lives. The committee initially planned 
to examine accessibility in several areas, including housing, transportation, 
and work, but it determined that such an examination would exceed its 
resources and would require another report (or several reports).

Given the sparseness of well-designed studies on the relationship be-
tween environmental factors and disability outcomes, the discussion in 
this chapter is informed by the committee’s experience and observations 
as well as available research. Furthermore, the discussion reflects value 
judgments, particularly the judgment that certain types of environmental 
barriers should be reduced or eliminated as a matter of fundamental equity, 
even if many people with chronic health conditions and impairments have 
demonstrated resiliency, persistence, and creativity in finding ways around 
such barriers and living full lives despite them.

RESEARCH ON THE ROLE OF THE 
ENVIRONMENT IN DISABILITY

As described in Chapter 2, the ICF systematically categorizes and codes 
features of the environment that may support or impede health and func-
tioning (WHO, 2001). The major categories of the environment in the ICF 
are (1) products and technology (e.g., personal assistive technologies and 
communications products); (2) the natural environment and human-made 
changes to the environment (e.g., physical geography and air quality); (3) 
support and relationships (e.g., immediate family and health professionals); 
(4) attitudes (e.g., the individual attitudes of strangers and social norms); 
and (5) services, systems, and policies (e.g., transportation or economic 
policies).

The ICF states that the environment interacts with “all components 
of functioning and disability” (WHO, 2001, p. 8). That interaction tends, 
however, to be more evident for activity limitations and participation re-
strictions (e.g., traveling or working) than for impairments in body func-
tions or structure (e.g., restricted motion of a joint or the absence of a 
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limb). The small research literature on disability and environmental factors 
reflects this.

For the 2005 IOM workshop on disability in America, Keysor (2006) 
summarized the ICF and other taxonomies of the environment, described 
instruments for measuring the relationship between the environment and 
disability, and reviewed research on how the environment influences dis-
ability. She found a limited amount of research, especially prospective, 
controlled studies, that directly evaluated people’s functioning and partici-
pation in the community. Of the studies that she identified, most involved 
mobility limitations and the built environment (e.g., buildings and pedes-
trian spaces).

In her review, Keysor pointed to evidence suggesting “that some en-
vironments that are more facilitative are associated with less disability, 
whereas other environments that are facilitative are associated with more 
disability” (Keysor, 2006, p. 98). This seeming paradox may reflect a com-
plex and dynamic process of human adaptation to or modification of the 
environment. For example, people with greater levels of physical impair-
ment and more difficulty getting around may modify their environments to 
reduce barriers and make life easier; they may also choose their home or 
work environment, or both, to minimize barriers. Studies that can untangle 
such causal relationships are important but difficult.

In general, research has tended to examine how or whether people 
perceive environmental features as barriers and has less often attempted to 
observe directly the effects of environmental features on such outcomes as 
functioning, social participation, and costs. Assessments of interventions 
to modify the environment are uncommon. A few controlled studies have 
evaluated home modifications (see e.g., Mann et al. [1999], Gitlin [1995], 
and Gitlin et al. [2006]). Each of these types of research is important, 
although some strategies are more difficult to design and implement than 
others. Assessing people’s perceptions of the effects of environmental bar-
riers on activities and participation is usually easier and less expensive than 
directly measuring the effects of environmental features on these outcomes 
and, especially, undertaking controlled studies of interventions to modify 
these features. The final section of this chapter includes recommendations 
about directions for further research on environmental factors.

ACCESSIBLE HEALTH CARE FACILITIES

[A] commonplace but counterintuiti�e aspect of our health care deli�ery 
system [is] the failure to pro�ide safe and accessible care to those who ha�e 
most frequent need of it—people with disabilities.

Reis et al. (2004, p. 2)
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Discussions of disability and health care access often focus on financial 
access, in particular, access by people with disabilities to public or private 
health insurance plans that cover needed services and technologies.1 The 
following discussion examines physical access to health care facilities and 
equipment and access to information in appropriate forms for people with 
vision, hearing, cognitive, or other impairments affecting communication. 
Many accessibility problems in health care facilities are representative 
of problems with poorly designed buildings, inaccessible equipment, and 
inattention to alternative modes of communication that can impede or 
support independence and participation in schools, stores, government 
offices, workplaces, and other physical settings. Deficient access to health 
care facilities and equipment can, however, be particularly shocking, as the 
following quotations from focus group participants reveal:

We can’t treat you here; this is an ambulatory clinic, which means you 
ha�e to be able to walk. You are wheelchair bound.

Told to a woman about to start chemotherapy

I literally chose my doctors because of those [adjustable examination] 
tables, so that it would be easier for them to examine me.

Female power-wheelchair user with cerebral palsy

I’�e not been on a wheelchair scale since rehab, o�er 22 years [ago]. . . . 
My HMO has one, but apparently it’s in a storage room down by emer-
gency somewhere, and nobody has e�er seen it.

Male manual-wheelchair user with spinal cord injury 
All cited in Kailes (2006)

As used here, physical access refers to features of individual facilities 
rather than to the geographic distribution of facilities, which is also an 
important issue for people with and without chronic health conditions or 
impairments. For convenience, the term physical access will sometimes 
encompass information or communications access.

Physical and communications access to health care facilities and other 
public spaces may be improved through a universal or “access-for-all” de-
sign strategy that, as described above, attempts to create environments or 
products usable by people with as wide a range of abilities as practical. Spe-
cial equipment or accommodations may still be necessary for certain pur-
poses and users, but even then, an accessible design strategy will consider 
how an environment or product can facilitate the use of such equipment or 

1 Chapters 8 and 9 of this report examine certain financial dimensions of health care access. 
Appendix D discusses the application of the Americans with Disabilities Act to health care, 
including the U.S. Supreme Court decision in Olmstead �. L.C.
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modifications. As described in Chapter 4, a “disability-competent” health 
care system will include appropriate features for people with disabilities 
(see, e.g., DeJong et al. [2002] and Palsbo and Kailes [2006]).

Box 6-1 includes selected universal design features for health care fa-
cilities that were identified by the North Carolina Office on Disability and 
Health. Some of the cited features are not physical but, rather, refer to the 
knowledge, training, and sensitivity of the people who work in these facili-
ties. Additional recommendations, not listed in the box, cover the space 
outside buildings, including entryways, sidewalks, and parking areas.

BOX 6-1 
Selected Universal Design and Other 

Features for Health Care Facilities

• Protection from the weather at entrance doors
• Power door mechanisms at interior and exterior entrances
• Spaces in waiting areas where wheelchair users can sit out of traffic lanes but 
with other people
• Chairs for use by people who cannot stand while transacting business
• Chairs that can be set at different heights for use by children, adults, and older 
people, some equipped with armrests for those who need assistance rising to their 
feet
• Weight scales that allow people with difficulty standing to hold on, and weight 
scales that allow people to be weighed while they are sitting in a wheelchair
• Motorized, adjustable-height treatment and physical examination tables and 
chairs
• Mammography machines that can be used for a woman in a seated position
• A portable, amplified communications system or device with volume control at 
service desks and treatment spaces for people who are hard of hearing
• More than one accessible toilet and dressing room, with some left-handed and 
some right-handed
• A TTY for use by people who are deaf to make phone calls from health care 
facilities*
• Staff awareness and training in using the telephone relay systems*
• Awareness and sensitivity training for all staff and professional personnel on 
interacting with people with disabilities

*Originally, TTY stood for “text teletypewriter,” but today the abbreviation is more often 
explained as “text telephone,” a device that allows those with hearing or speech impairments 
to type and read messages sent over telephone lines. These devices are also called TDDs 
(as in the Americans with Disabilities Act) for “telecommunications device for the deaf.” A 
telephone relay system usually involves an operator who reads typed messages to and types 
voice messages from telephone users who do not have hearing impairments. For further 
discussion, see Appendix F of this report.

SOURCE: Center for Universal Design and North Carolina Office on Disability and Health 
(undated).
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Data on Difficulties with Physical and Communications 
Access in Health Care Facilities

Many people ha�e �i�id memories of medical procedures and the instruc-
tions they recei�ed, such as, “Just hop up, look here, read this, listen up, 
don’t breathe, and stay still!”

June Isaacson Kailes (2006)

Although the committee encountered many personal accounts of access 
barriers in health care facilities, it located very few consumer or patient 
survey data on these problems. In their recent examination of the financial, 
physical, and other barriers to accessible health care, Iezzoni and O’Day 
(2006) reported no findings on such barriers from data from the disability 
supplement to the National Health Interview Survey or other surveys. The 
authors relied primarily on interviews, focus groups, and their own observa-
tions and experiences to describe access problems and their consequences.

DeJong and colleagues (2002) have observed that health services re-
searchers have tended to overlook people with disabilities, and to the extent 
that that is true, it may contribute to the limited research on environmen-
tal barriers. Moreover, occupational therapists and others knowledgeable 
about rehabilitation and the barriers that people encounter in health care 
facilities may not gravitate to health services research (see, e.g., Andresen 
et al. [2006]).

Two recent surveys suggest the scope of the accessibility problem in 
health care facilities. One survey, which involved approximately 400 Cali-
fornians with mobility limitations, found that nearly one in five people 
surveyed had problems with the main entrance to their physician’s office 
and one-third had problems entering examination rooms (Markwalder, 
2005). Among those using wheelchairs, 45 percent reported difficulty using 
mammography and other imaging equipment, 69 percent reported difficulty 
using physical examination tables, and 60 percent reported problems with 
inaccessible weight scales. More than 90 percent of people with vision 
problems did not receive medical information in alternative formats.

A second survey of approximately 400 people nationwide, which was 
conducted by the Rehabilitation Engineering Research Center on Accessible 
Instrumentation, found that respondents identified physical examination 
tables, radiology equipment, exercise and rehabilitation equipment, and 
weight scales as the most difficult-to-use equipment in health care settings 
(Winters et al., 2007). Safety was a primary concern, as were comfort, ease 
or possibility of transferring, and poor visual displays.

These survey findings are consistent with those from a small study by 
Mele and colleagues (2005). In extended face-to-face interviews with 20 
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women with different kinds of disabilities, the interviewers reported that 
not one woman could recall having encountered an accessible examination 
table or weight scale. The women also said that they often found that toilet 
facilities and entryways were inaccessible.

A few studies have examined the views of facility administrators about 
access. For example, Sanchez and colleagues (2000) compared perceptions 
of accessibility by clinic managers with the investigators’ direct evalua-
tions of physical accessibility in 40 clinics in a midwestern city. The focus 
was access for people with spinal cord injuries. Although all the managers 
reported that their clinics were accessible, direct evaluation showed oth-
erwise. Less than 18 percent of the clinics had an examination table that 
could be lowered to a standard manual wheelchair-seat height, yet nearly 40 
percent of managers reported that their clinics did have such tables. Most 
clinics did, however, have buildings, examination rooms, and bathrooms 
that were wheelchair accessible.

Another small survey (62 general practitioners, family practitioners, 
internists, and obstetricians-gynecologists of 220 contacted) asked practi- 
tioners about their policies and practices, including physical, communica-
tions, and other aspects of accessibility and compliance with the require-
ments of the Americans with Disabilities Act (ADA) (Grabois et al., 1999). 
Almost one-fifth of the physicians said that they could not serve some pa-
tients with disabilities. Among other reasons, they cited a lack of accessible 
equipment, which is not an excuse under the ADA, unless accommodation 
would not be “readily achievable” as described below. With respect to 
accessible communications, the most common technology reported to be 
available was audio recordings, which were mentioned by only 15 per-
cent of practitioners. Other researchers found generally similar results in 
a survey involving chiropractic clinics; moreover, the survey respondents 
reported that they had few patients with disabilities and saw no need for 
the clinics to become more accessible (Rose, 1999).

These small studies are consistent with the interviews, observations, 
and experiences reported by Iezzoni and O’Day (2006). In their chapter 
on health care settings, several headings highlight areas in which people 
encounter difficulties: getting in the door, getting around inside facilities, 
and getting on and off examination tables. Another chapter focuses on 
communications issues, some of which relate to access to information but 
others of which relate to the knowledge, sensitivity, and respectfulness of 
health care professionals and support staff and to their ability to see situa-
tions “through a patient’s eyes.”

Studies of the use and underuse of health care services by people with 
disabilities generally do not directly assess the effects of physical access 
problems. Underuse of services may be due to a number of environmental 
factors in addition to physical access, including a lack of adequate health 
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insurance, transportation barriers, and problems with clinician attitudes 
and competence in caring for people with disabilities.

Some studies of the use of health care services by people with disabili-
ties hint at possible physical access effects. For example, an analysis based 
on the Medicare Current Beneficiary Survey found that disability, especially 
severe disability, was a significant risk factor for not receiving mammograms 
and Pap smears but not influenza and pneumococcal vaccinations, which 
do not require major equipment or equipment modifications (Chan et al., 
1999). An analysis of data from the California Health Interview Survey re-
ported that people with a probable disability were statistically significantly 
less likely than others to have received screenings for breast, cervical, or 
prostate cancer; the differences for colon cancer screening were not statisti-
cally significant (Ramirez et al., 2005). People with a probable disability 
were, however, more likely than others to report a usual source of care and 
health insurance coverage, characteristics that usually predict increased use 
of preventive services. Another study that used data from the Behavioral 
Risk Factor Surveillance System in 2000 reported that “people with mild 
and moderate disability received influenza and pneumonia vaccinations 
somewhat more frequently than people without disabilities, but people 
with the most severe disabilities least frequently received vaccinations” 
(Diab and Johnston, 2004, p. 749). A recent review of studies of screen-
ing for breast and cervical cancer and osteoporosis concluded that women 
with more severe disabilities were less likely to be screened than women 
with mild or moderate disabilities (Smeltzer, 2006). An earlier study with 
data from the National Study of Women with Physical Disabilities found 
similar results for pelvic examinations but no differences for mammograms 
for women with or without disabilities (Nosek and Howland, 1997). Again, 
these various survey findings could reflect a number of factors other than or 
in addition to the physical accessibility of facilities and equipment.

Public Policies to Improve Health Care Facility 
and Equipment Accessibility

The federal government has taken a number of steps over several de-
cades to make public spaces and buildings more accessible to people with 
disabilities, first in federal facilities and then in many private facilities that 
are used by the public. (State policies are not reviewed here.) These poli-
cies have had positive effects, although as described below, changes in both 
the content and the implementation of federal policies would allow more 
progress.

In 1968, the Architectural Barriers Act (ABA) established requirements 
for accessibility in buildings designed, built, altered, or leased with federal 
funds. As discussed in more detail below, the Rehabilitation Act of 1973 
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created the Architectural and Transportation Barriers Compliance Board 
(known as the Access Board) to develop and enforce minimum accessibility 
guidelines (sometimes referred to as ABA guidelines) for federal agencies.

Then, in 1990, in a major expansion in the scope of accessibility re-
quirements, Title III of the ADA defined private health care providers as 
public accommodations (without regard to the receipt of federal funds). Ti-
tle II of the ADA covers health care facilities and services provided by state 
and local governments. Health care providers include acute and long-term 
care hospitals, nursing homes, medical and dental offices and clinics, diag-
nostic and rehabilitation facilities, and similar providers. For health care 
providers, the U.S. Department of Justice has enforcement responsibilities 
related to Title III, and the U.S. Department of Health and Human Services 
(DHHS) has enforcement responsibilities related to Title II. The U.S. De-
partment of Justice cannot, however, investigate complaints involving state 
or local government facilities without a referral from DHHS. (See Appendix 
D for an additional discussion of the ADA in a health care context.)

Some general requirements of the ADA (e.g., that services be provided 
in the most integrated setting appropriate to the needs of an individual with 
disabilities) apply to all covered entities. Additional requirements apply 
only to certain service providers, including medical care facilities. In some 
cases, exemptions from requirements (e.g., for elevators in buildings less 
than three stories tall) that apply to other facilities do not apply to health 
care facilities.

Some physical access requirements apply only to new construction 
and remodeling. Others apply to removal of barriers in existing structures 
when—in the words of the statute—compliance is “readily achievable,” 
which means “easily accomplishable and able to be carried out without too 
much difficulty or expense,” taking into account the characteristics of the 
organization (including its resources) and the nature and cost of the changes 
in question (U.S. Department of Justice, 1995).2 As might be expected, 
interpretation of what is readily achievable can be a contentious issue.

As noted in Chapter 1, enforcement of the ADA is, to a considerable 
extent, reactive (NCD, 2000c). It depends substantially on federal agency 
responses to complaints by or on behalf of individuals who have encoun-
tered violations of the law. Complaints can be communicated to enforce-
ment agencies such as the U.S. Department of Justice, or they can take the 
form of lawsuits. (Complaints to federal agencies may follow unsuccessful 

2 In addition to federal ADA accessibility guidelines, the American Institute of Architects 
publishes broad guidelines in Guidelines for Design and Construction of Health Care Facili-
ties (AIA, 2006). Architects, engineers, and health care professionals use that document in the 
planning or renovation of health care facilities; and state and federal agencies and the Joint 
Commission for the Accreditation of Healthcare Organizations use the document as a guide 
or standard for the review of construction plans or completed facilities. 
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complaints to offending institutions.) Many individuals are, however, un-
aware of their rights under the law, or they lack the financial and other 
resources to pursue a complaint administratively or through the courts. 
Also, remedies for violations of ADA requirements may be limited. For 
example, individuals who successfully sue for violations of Title III public 
accommodations requirements are entitled only to injunctive relief and not 
monetary damages (although such a provision was included in draft legisla-
tion) (Colker, 2000). Injunctive relief specifies or directs some action by the 
offending party, such as providing wheelchair access to a restroom or agree-
ing to provide medical care to a person with human immunodeficiency virus 
(HIV) infection. If the government brings suit in cases involving a pattern 
of discriminatory practice in public accommodations, however, it can seek 
monetary damages or fines (Colker, 2000). In suits involving Titles I and 
II of the ADA, individuals can seek monetary relief under certain circum-
stances, although the U.S. Supreme Court has ruled that the Constitution 
bars monetary damages for state employees (EEOC, 2002; Jones, 2003; 
see also ILRU [undated]). Also, individuals may be able to seek monetary 
damages under state law. The argument for allowing monetary damages is 
that such penalties create stronger incentives for compliance with the law 
than allowing only injunctive relief.

As noted above, the Rehabilitation Act of 1973 created the Access 
Board, which develops and enforces the ABA minimum accessibility guide-
lines for federal agencies. It also develops design and accessibility guidelines 
to help implement the ADA. The Access Board is thus responsible for two 
broad sets of guidelines, the latest of which were issued in 2004, with some 
amendments made in 2005 (Access Board, 2005).

The original ABA guidelines form the basis for the Uniform Federal Ac-
cessibility Standards (issued in 1984). These standards, which apply to fed-
eral and federally funded facilities, were developed to minimize differences 
among earlier standards used by the General Services Administration, the 
U.S. Departments of Housing and Urban Development and Defense, and 
the United States Postal Service, each of which has the authority to issue 
standards for federal agencies under the ABA (Access Board, undated).

Another goal of the Access Board and the other agencies involved is 
to achieve consistency between federal standards and standards set by the 
American National Standards Institute (ANSI) as far as possible (Access 
Board, undated). ANSI is a private organization that oversees the develop-
ment of voluntary standards that affect thousands of products, processes, 
and services, including medical equipment.3 Also among ANSI products 

3 Before the passage of ABA in 1968, ANSI worked with the President’s Committee on 
Employment of the Physically Handicapped and the National Society for Crippled Children 
to develop the first national accessibility standards (Beneficial Designs, Inc., 1999). The vol-
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are human factors standards (developed in collaboration with the Associa-
tion for the Advancement of Medical Instrumentation) for medical device 
engineering and design. These standards are intended to promote the easy 
and safe use of devices based on knowledge of how humans interact with 
devices and the environment in which the devices are used.

A recent review suggested that attention to human factors had in-
creased the accessibility of medical devices for people with disabilities, 
although that was not the initial intent (Wiklund, 2007; see generally 
Winters and Story [2007a]). The review cited examples of what it called 
“user interface design affordances” (accessibility features) (p. 273), includ-
ing open magnetic resonance imaging scanners that allow access by very 
large individuals and glucose meters designed with minimal buttons to re-
duce problems with their use for people with arthritis or other conditions 
that affect an individual’s dexterity. The review also noted that the medical 
industry was generally regarded by human factors experts as a “laggard” 
in adopting both human factors practices and accessibility objectives and 
that a “disturbing proportion of new [medical] devices still have significant 
shortcomings” (pp. 273, 278). The development of accessibility standards 
for medical equipment (as recommended at the end of this chapter) would 
provide an important supplement to the health care facility standards issued 
by the Access Board.

After passage of the ADA, the Access Board published the first ADA 
Accessibility Guidelines in 1991. These guidelines cover two broad ar-
eas: facility construction and alteration and transportation facilities and 
transportation vehicles.4 The U.S. Department of Justice has adopted the 
facility guidelines as standards that it enforces (28 CFR Part 36),5 and the 
U.S. Department of Transportation likewise has adopted the transportation 

untary ANSI standards were first issued in 1961 as a six-page document and were updated 
and substantially expanded in 1980.

4 In 2004, the Access Board adopted revised ADA Accessibility Guidelines that included 
additions in several areas, including building elements designed for use by children (Access 
Board, 2005). Subsequently, the U.S. Department of Justice (2005a) published an advance 
notice of proposed rulemaking announcing its intention to publish a regulation that would 
adopt all Access Board amendments to the guidelines issued since 1998, but it had not yet 
done so by the end of 2006.

5 A 1995 U.S. Department of Justice checklist of “readily achievable barrier removal” for 
existing facilities lists four priority areas with questions for users and suggested solutions 
for identified problems (Adaptive Environments, 1995). The priority areas are (1) accessible 
approaches and entrances (e.g., a route of access that does not include stairs, adequate ac-
cessible parking, curb cuts to sidewalks, and an accessible entrance that can be used without 
assistance); (2) accessible goods and services (e.g., all public spaces and levels are accessible, 
doors can be opened without too much force, all obstacles in circulation paths are detectable 
with a cane, elevator controls are properly located, and signs have raised characters and braille 
text); (3) accessible restrooms (e.g., at least one fully accessible restroom if public restrooms 
are provided, adequate maneuvering space for wheelchairs inside and outside stalls, and 
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guidelines as enforceable standards (49 CFR Part 37). In 2004, after the 
U.S. Supreme Court decision on the ADA’s application to physical access to 
state and local courts, the Access Board created a 35-member Courthouse 
Access Advisory Committee (2006) that recently produced a report with 
recommendations that covered both courthouse design and the design of 
courtrooms, jury deliberation rooms, and other spaces.

The ADA does not explicitly mention medical equipment, nor do the 
accessibility guidelines or standards, although they do cover certain equip-
ment (e.g., drinking fountains and toilets) that is found in many types of 
facilities. Instead, the general nondiscrimination provisions of the stat-
ute, which prohibit exclusion, segregation, and unequal treatment, offer 
an avenue for claims related to inaccessible medical equipment. Several 
high-profile settlements negotiated by the U.S. Department of Justice have 
included provisions related to equipment, usually examination tables and 
lift devices (see the discussion below of the case involving the Washington 
Hospital Center and other settlements). Nonetheless, neither the general 
provisions nor the individual settlements provide detailed, authoritative 
guidance for equipment or facility access.

The U.S. Department of Justice has been more visible in the area of 
communications access, undertaking (in the agency’s words) “an ambitious, 
nationwide campaign to improve communications access in our nation’s 
hospitals for people who are deaf, are hard of hearing, or have speech 
disabilities” and using a consent decree with 10 Connecticut hospitals as 
a “model for enforcement in other states” (U.S. Department of Justice, 
2002b, unpaged). It has also issued a business brief on communicating in 
hospitals with people who are deaf or hard of hearing (U.S. Department of 
Justice, 2006a). The committee’s recommendations call on the U.S. Depart-
ment of Justice to issue explicit guidance for health care providers based 
on the broader settlements involving the Washington Hospital Center and 
other organizations.

The federal accessibility guidelines and standards have only a few 
provisions directly related to medical facilities. Dimensional and similar 
specifications for ramps, doorways, shower stalls, and other architectural 
features do not differ for hospitals and nursing homes.

The U.S. Department of Veterans Affairs (VA) examined provisions of 
the Uniform Federal Accessibility Standards relevant to the agency’s medi-
cal facilities and concluded that they were not adequate for the popula-
tion served in its medical facilities. It then created a set of supplementary 
guidelines for barrier-free design that differ in a number of areas from the 
federal accessibility standards (VA, 2006a). The VA document notes that 

faucets operable with one closed fist); and (4) other (e.g., accessible drinking fountains and 
telephones, if they are provided for public use).
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some government accessibility standards for the design, construction, and 
alteration of buildings (e.g., for acceptable ramp slopes) have been set by 
using individuals who were younger and stronger than the people served 
by VA facilities.6 The standards do not specially consider user populations 
who may be ill, elderly, or new users of wheelchairs or other assistive 
technologies. For example, as described in the VA document, the standards 
for showers barely allow the entry of a person in a wheelchair and do not 
allow maneuvering of the wheelchair or room for other people to provide 
assistance to the user. For that reason, many of the VA’s guidelines for its 
own facilities differ from those prepared by the Access Board. Another gen-
eral study of standards for ramps (which was commissioned by the Access 
Board) suggested the need for further assessment of standards appropriate 
for facilities with high proportions of older users (Sanford, 1996).

The VA guidelines advise that “100% accessibility makes nursing sim-
pler, puts less strain on staff, gives patients more independence, and re-
quires less patient supervision by a limited staff” (VA, 2006a, p. 5). These 
observations appear to be applicable to many if not most other health care 
facilities.

Administrative and Judicial Responses to Continuing 
Problems with ADA Compliance

The committee located no formal, systematic nationwide survey or 
evaluation of compliance with or enforcement of ADA provisions related 
to medical facility accessibility.7 Reis and colleagues (2004) reviewed U.S. 
Department of Justice quarterly status reports from 1994 to 2003 and 
found 114 cases related either to the accessibility of health care facilities 
(including equipment and communications) or to the denial of service. Al-
most half (65 cases) involved access to effective communications services by 
people with hearing limitations. Physical access to facilities or equipment 
(primarily in medical or dental office settings) was the next most common 
problem (38 cases).

The continued lack of common accessibility features in places where 

6 Also, VA hospitals serve a population that is a different and a considerably older population 
than the population in community acute care hospitals, in which, for example, 11 percent of 
the admissions are accounted for by childbirth (AHRQ, 2005). These and other characteris-
tics of the population served are reflected in shorter lengths of stay in community hospitals, 
about 5 days in 2002 (AHRQ, 2005), in comparison with 12.5 days in VA hospitals (Pfizer 
Pharmaceutical Company, 2003).

7 In a U.S. Department of Justice status report marking the tenth anniversary of the passage 
of the ADA, the discussion of health care accessibility mentioned services for people with HIV 
infection or hearing impairments but did not cite any cases related to the physical accessibility 
of facilities or equipment (U.S. Department of Justice, 2000a).
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people might expect them—notably, hospitals—was spotlighted during the 
course of this study by the settlement in 2005 of an ADA case involving 
the Washington Hospital Center, the U.S. Department of Justice, and the 
plaintiffs (the Equal Rights Center and four individuals) (U.S. Department 
of Justice, 2005b,e). The scope of the accessibility problem at this major 
medical center is suggested by features of the complaint and the settlement, 
as summarized in Box 6-2. The settlement included provisions involving ar-
chitectural features, equipment, and institutional policies and procedures.

On the same day that the Washington Hospital Center settlement was 
announced, the U.S. Department of Justice announced two other agree-
ments with health care providers. One involved another Washington hos-
pital that agreed to provide appropriate auxiliary aids and services for deaf 
patients (U.S. Department of Justice, 2005c). In the second case, which 
involved a group of California radiologists, the department announced that 
the radiology group had agreed (1) to purchase mechanical lift devices and 
transfer boards to assist wheelchair-to-examination table transfers; (2) to 
establish appointment scheduling procedures that include asking people if 
they need assistance or special equipment or practices and discussing ways 
to meet their needs; (3) to provide appropriate assistance during the ap-
pointment; and (4) to train staff to meet their responsibilities (U.S. Depart-
ment of Justice, 2005d).

The details of a 2001 settlement involving Kaiser Permanente (Meltzer 
�. Kaiser Permanente) also reveal significant shortfalls in accessibility for 
people with disabilities in a large, well-respected health care system. In that 
settlement, the organization agreed to provide accessible medical equipment 
in its facilities (37 medical centers and 282 medical offices in California), 
survey its facilities and policies for barriers and remove such barriers or 
review policies, and provide appropriate staff training (Levine, 2005). Since 
then, the plaintiff organization has tracked implementation. It recently an-
nounced plans (using funds from a foundation grant) to conduct site visits 
at Kaiser Permanente facilities and offices to review progress and provide 
consumer feedback (DRA, 2006). The group is also collecting informa-
tion from consumers on access problems at other California health care 
facilities.

Cases such as those summarized here underscore the fact that health 
care providers have legal—as well as ethical and professional—responsibili-
ties to provide accessible facilities, equipment, and services. Nonetheless, 
achieving accessibility remains a long-term vision that will require clear 
guidance for providers, continuing education and enforcement, and exami-
nation of the appropriateness of existing standards.
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BOX 6-2 
Highlights of ADA Settlement Involving 

Washington Hospital Center (U.S. Department 
of Justice Complaint Number 202-16-120)

Allegations

Among the problems cited by plaintiffs were “not being placed in an accessible 
inpatient room; being examined on inaccessible equipment which required them 
to be lifted onto an examination table; having such lifting performed in an improper 
manner; having to wait significantly longer than other patients for an outpatient 
exam because the examination room with an accessible table was occupied; not 
receiving adequate inpatient services required as a result of a disability, such as 
assistance with eating, drinking, and having bowel movements; and [a lack of 
timely receipt of] accessible equipment needed as an inpatient, such as an ac-
cessible call button and telephone.”

Selected Elements of Hospital Responsibilities Under the Settlement

• Adopt goal of making 10 percent of inpatient rooms (other than those in the 
intensive care unit) meet ADA accessibility standards (including having an acces-
sible toilet room); 35 of 600 rooms to be made accessible within 5 years
• Purchase adjustable-height beds for the accessible inpatient rooms
• Hold the accessible rooms for patients with disabilities, unless hospital is 
operating at full capacity
• Provide each department with at least one accessible examination table
• Survey all equipment and purchase equipment needed for accessibility (e.g., 
examination tables and chairs, lifts, wheelchair-accessible weight scales, and 
radiology equipment)
• Survey public areas to identify barriers to access and then remove those 
barriers
• Review and, if necessary, revise hospital policies related to accessibility 
(e.g., communications methods for individuals with vision and hearing impair-
ments or cognitive limitations, lifting techniques, service animals, and shuttle bus 
accessibility)
• Post information in reception and common areas on ADA rights and rem-
edies for hospital patients and prepare a brochure on ADA for inpatients and 
outpatients
• Provide training on equal access for all employees who assist patients, includ-
ing doctors, nurses, receptionists, orderlies, and admissions staff
• Establish an advisory group of people with disabilities and appoint consultants 
to assist with facility and policy reviews, policy development, and training
• Appoint an ADA equipment expert
• Appoint an ADA officer and establish a formal, timely complaint process

SOURCE: U.S. Department of Justice (2005e).
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RECOMMENDATIONS

Expanding Research on Environmental Factors

The 1997 IOM report on disability recommended further research on 
the impact of environmental factors on disability. Some helpful studies have 
been conducted since then, but the amount of research is still quite limited 
as discussed earlier in this chapter. Chapter 2 discussed the further work 
that needs to be undertaken to develop the environmental component of 
the ICF framework so that the framework can better support research on 
environmental contributors to disability. It also recommended improving 
the country’s disability surveillance system by adding measures that will 
help researchers identify environmental influences on activity and participa-
tion and monitor changes over time. Chapter 7 includes recommendations 
on assistive and accessible technologies as features of the environment, and 
Chapter 10 presents a recommendation for additional research on interven-
tions to reduce environmental and other factors that contribute to activity 
limitations and participation restrictions.

Policies related to research and science and technology generally are 
not mentioned in the ICF classification scheme, but they, too, are part of 
the environmental domain of services, systems, and policies. The conceptual 
and policy emphasis on the interaction between person and environment 
that has been endorsed by the IOM, the World Health Organization, and 
others should be supported by research that evaluates this interaction. Al-
though the federal government, particularly through the National Institute 
on Disability and Rehabilitation Research, has supported some research 
on environmental contributors to disability, the committee believes that 
such research should become a higher priority in all agencies engaged in 
disability research. General directions for such research include evaluations 
of population-level data, studies of people’s perceptions of barriers, and 
observational and interventional assessments of the effects of environmental 
features and modifications on disability outcomes. In view of the enormous 
range of environmental factors across the physical, interpersonal, attitudi-
nal, economic, and service and policy domains, an organized process to 
assess research priorities would be useful.

Recommendation 6.1: Given the limited research on the effects of en-
vironmental factors on disability, the National Institute on Disability 
and Rehabilitation Research, the National Institutes of Health, the 
Veterans Health Administration, the Centers for Disease Control and 
Prevention, and other relevant agencies should collaborate to develop a 
program of research in this area. As part of developing such a program, 
these agencies should
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• organize a symposium to engage people with disabilities, rel-
evant governmental agencies, researchers, methodologists, and other 
interested parties in a collaborative process to recommend priorities 
for research on environmental factors, as defined in the International 
Classification of Functioning, Disability and Health;

• apply these priorities in a plan for outcomes research to inves-
tigate the relative effects of different aspects of the environment on 
disability; and

• intensify current efforts to improve epidemiological, observa-
tional, and experimental measures and methods to assess the effects 
of specific environmental features on independence, participation, and 
quality of life over the short term and long term for people with 
disabilities.

A number of criteria may be taken into account in setting priorities for 
research on the effects of environmental factors on disability (see, e.g., IOM 
[2003b]). Although few data may be available to guide such assessments, 
which means judgments may be largely subjective, examples of possible 
criteria include

1. the importance of an environmental feature as a potential barrier 
for people with disabilities;

2. the number of people with chronic health conditions or disabili-
ties potentially affected by a particular environmental barrier or set of 
features;

3. the ethics and feasibility of research, especially interventional re-
search, involving a barrier or feature;

4. the potential of research findings to influence public or private 
actions to reduce a barrier and improve outcomes for people with disabili-
ties; and

5. the likelihood that such actions might have specific additional posi-
tive outcomes or spillover effects (e.g., reducing disparities among people 
with disabilities; improving accessibility for other individuals; and reducing 
costs to families, firms, or governments).

Improving the Accessibility of Health Care Facilities

On the basis of available literature and the committee member’s collec-
tive experience as health care professionals and health care consumers, the 
committee concludes that inaccessible equipment, deficits in communica-
tion, and burdensome and inaccessible health care physical plants remain 
commonplace and create significant barriers to the receipt of timely, high-
quality health care by people with disabilities. The enforcement of federal 
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accessibility standards in the health care sector is critical, as are education 
of providers, the implementation of guidelines, and the use of other steps 
that promote voluntary adherence to the ADA, the ABA, and other laws. 
The right to access applies to both public and private health care settings, 
regardless of whether providers participate in federal programs such as 
Medicare. The committee developed two recommendations that involve 
actions by both federal agencies and private organizations to make health 
care facilities more accessible to people with disabilities.

Recommendation 6.2: To improve the accessibility of health care facili-
ties and equipment and to strengthen the awareness of and compliance 
with the provisions of the Americans with Disabilities Act related to 
accessible health care facilities,

• the U.S. Department of Justice should continue to vigorously 
pursue and publicize effective settlements and litigation (if necessary) of 
complaints of accessibility violations in major health care institutions;

• the U.S. Department of Justice should issue and widely dissemi-
nate guidelines for health care providers that describe expectations for 
compliance with the accessibility provisions of the act; and

• the Joint Commission and other organizations that accredit or 
set federal program participation conditions for health care organiza-
tions should explicitly consider compliance with federal accessibility 
standards and guidelines in making their accreditation and participa-
tion decisions.

Recommendation 6.3: The U.S. Congress should direct the Archi-
tectural and Transportation Barriers Compliance Board (the Access 
Board)

• to develop standards for accessible medical equipment to be sup-
ported with technical assistance and with dissemination and enforce-
ment efforts by the appropriate federal agencies and

• to collaborate with the U.S. Department of Veterans Affairs, 
groups representing people with disabilities, and other relevant experts 
to assess whether the accessibility standards developed by the Access 
Board are appropriate for health care facilities serving people with dis-
abilities and an aging population.

The first recommendation above calls for the U.S. Department of Jus-
tice to pursue a vigorous course of enforcement. Its strategy should include 
attention to high-profile cases that have a particular potential to under-
score the responsibilities of health care institutions to make their facilities 
accessible to people with disabilities. In addition, it is important that the 
department do more to make its expectations known. Although it has 
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investigated ADA-related access barriers in health care facilities and has 
reached individual settlements with noncompliant providers, it has not is-
sued comprehensive compliance guidelines or specific technical assistance. 
Such guidelines or technical assistance would supplement case-by-case en-
forcement efforts and promote a better understanding by health care profes-
sionals and providers of their responsibilities under the law. The guidelines 
on the provision of services to patients with limited English proficiency 
are an example of this approach (U.S. Department of Justice, 2002a, see 
also U.S. Department of Justice [2001]). The committee understands that 
work on efforts to provide guidance or technical assistance is under way, 
but it is not clear when such guidance might be issued or when assistance 
might provided. Once the guidance is published, it should be widely dis-
seminated as part of departmental activities to educate providers on their 
responsibilities.

Beyond the U.S. Department of Justice, many other public and private 
organizations have roles to play in promoting adherence to accessibil-
ity standards in health care facilities as critical elements of the quality 
and safety of patient care and the rights of patients. For example, the 
Joint Commission (formerly the Joint Commission on the Accreditation 
of Healthcare Organizations), which evaluates and accredits hospitals and 
other health care organizations, states that hospitals should comply with 
the ADA (JCAHO, undated). Unfortunately, the commission has estab-
lished specific requirements (under standard RI 1.7) only in the area of 
communication for people who have hearing and speech impairments. The 
commission’s description of its “environment-of-care” standards mentions 
the promotion of a safe, functional, and effective environment for patients, 
staff, and visitors; but access for people with disabilities is not explicitly 
cited. In contrast, the Commission on Accreditation of Rehabilitation Fa-
cilities (CARF) more directly recognizes barriers to access. Its standards 
require a written accessibility plan that must address environmental and 
other barriers identified by stakeholders (Reis et al., 2004). In 2004, the 
organization published the CARF Guide to Accessibility for use by the 
facilities that it accredits (CARF, 2004). The Joint Commission and other 
accrediting groups should move in this direction as well.

In general, accrediting organizations and organizations that set cri-
teria for facility participation in Medicare and other federal programs 
should explicitly consider compliance with federal accessibility standards 
and guidelines in making accreditation decisions. This might require the 
development of educational materials, guidance, and standards for facility 
accessibility that clearly and specifically identify requirements for compli-
ance. Potentially, the Disability and Business Technical Assistance Centers, 
funded by the National Institute on Disability and Rehabilitation Research 
to facilitate compliance with the ADA, could also help focus the attention 
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of health care facilities on their responsibilities under the statute and as-
sociated regulations.

Recommendation 6.3 proposes that the Access Board be charged with 
developing accessibility standards for medical equipment to supplement ex-
isting facility standards. As is the case with facility standards, it will be im-
portant for other agencies to participate in the dissemination of information 
about equipment standards, the provision of technical assistance, and the 
formulation of enforcement policies. Further, the committee is concerned 
about the conclusion by the U.S. Department of Veterans Affairs that the 
Uniform Federal Accessibility Standards fall short of ensuring accessibility 
in the department’s health care facilities. It encourages the Access Board to 
join with the U.S. Department of Veterans Affairs and others to examine 
this question and to determine whether certain ADA accessibility guidelines 
and standards should be revised as they apply to health care facilities.

The next chapter goes beyond the consideration of health care fa-
cilities and considers more generally the design of accessible technologies, 
the principles of universal design, and the importance of accessibility in 
“mainstream” technology that is not intended specifically for people with 
disabilities. It also examines assistive technologies that are specifically in-
tended to support functioning, independence, and participation by people 
with various kinds of physical and cognitive impairments. One major 
challenge for both assistive technologies and broadly accessible general use 
technologies is securing resources for new product development and com-
mercial distribution. Another is creating health care consumer and health 
care professional awareness of useful existing technologies.
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Assistive and Mainstream Technologies 
for People with Disabilities

As she nears her �0th birthday, Ms. G has increasingly se�ere arthritis in 
her hands. She is feeling more and more restricted in her e�eryday life as 
daily tasks ha�e become difficult or painful and many products—from the 
kitchen blender to the little pencils for filling out election ballots—ha�e be-
come hard or impossible for her to use. Recently, during an urgent �isit to 
her physician’s office after she sliced her hand with a kitchen knife, she had 
to see the practice’s new partner. She explained that the knife had slipped 
because it was hard for her to grasp it firmly. The doctor asked whether 
she had heard of the kni�es and other ordinary household tools that are 
designed to be easier—and sometimes safer—for e�eryone to use. Did she 
ha�e a computer so she could find out more from groups that had practical 
ad�ice about technologies and other strategies for people with arthritis? 
Ms. G said she did. The doctor jotted down a note for her and added “You 
should check out these two web sites for information about equipment and 
other Internet resources for people with arthritis and other conditions. 
Unfortunately, though, you can’t buy your own �oting equipment.”

As this story illustrates, people with conditions such as arthritis may 
encounter the myriad technologies of modern life in somewhat different 
ways than people without disabilities. Doorknobs, kitchen tools, or shirt 
buttons that do not produce a second thought for most people can become 
obstacles for someone with arthritis. In turn, a lever door handle substi-
tuted for a doorknob may be a significant aid to that individual—and also 
be welcomed by many others, such as parents juggling packages and chil-
dren. A simple buttonhook device, although not useful to most people, can 
assist someone who finds it difficult to manipulate buttons. Thus, although 
certain technologies create obstacles to independence for people with dis-
abilities, other technologies—some of which are designed to accommodate 
impairments and some of which are designed for general use—provide the 
means to eliminate or overcome environmental barriers. These helpful tech-
nologies may work by augmenting individual abilities (e.g., with glasses or 
hearing aids), by changing the general environment (e.g., with lever door 
handles or “talking” elevators), or by some combination of these two types 
of changes (e.g., with computer screen readers).
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Given the projected large increase over the next 30 years in the numbers 
Americans at the highest risk for disability, as discussed in Chapter 1, de-
signing technologies today for an accessible tomorrow should be a national 
priority. Otherwise, people who want to minimize the need for personal 
assistance from family members or others, who want to avoid institutional 
care, who want or need to work up to and beyond traditional retirement 
age, or who have talents to volunteer in society will face avoidable barriers 
that will diminish their independence and role in community life. Acces-
sible technologies are also a matter of equity for people with disabilities, 
regardless of age. One of the goals of Healthy People 2010 is a reduction 
in the proportion of people with disabilities who report that they do not 
have the assistive devices and technologies that they need (DHHS, 2001; 
see also DHHS [undated]).

Since the publication of the 1991 Institute of Medicine (IOM) report 
Disability in America, the world of assistive technologies has changed sig-
nificantly in a number of areas. Perhaps the most dramatic advances involve 
the expanded communication options that have accompanied the improve-
ment and widespread adoption of personal computers for use in homes, 
schools, and workplaces. Spurred in part by federal policy incentives and 
requirements, industry has developed a range of software and hardware 
options that make it easier for people with vision, hearing, speech, and 
other impairments to communicate and, more generally, take advantage 
of electronic and information technologies. In many cases, these options 
have moved into the realm of general use and availability. For example, 
people who do not have vision or hearing loss may find technologies like 
voice recognition software valuable for business or personal applications. 
Prosthetics technology is another area of remarkable innovation, with 
research on the neurological control of devices resulting in, for example, 
prosthetic arms that people can move by thinking about what they want to 
do (Murugappan, 2006).

Research suggests that assistive technologies are playing important and 
increasing roles in the lives of people with disabilities (see, e.g., Russell et 
al. [1997], Carlson and Ehrlich [2005], Spillman and Black [2005a], and 
Freedman et al. [2006]). For example, using data from the 1980, 1990, and 
1994 National Health Interview Surveys, Russell and colleagues (1997) 
concluded that the rate of use of mobility assistive technology increased 
between 1980 and 1994 and that the rate of increase was greater than 
would have been expected on the basis of the growth in the size of the 
population and changes in the age composition of the population. A more 
recent analysis by Spillman (2004), which examined data from the National 
Long-Term Care Survey (for the years 1984, 1989, 1994, and 1999), found 
that the steadily increasing use of technology was associated with down-
ward trends in the reported rates of disability among people age 65 and 
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over. Other research, discussed later in this chapter, suggests that assistive 
technologies may substitute for or supplement personal care. Surveys also 
report considerable unmet needs for assistive technologies, often related to 
funding problems (Carlson and Ehrlich, 2005).

Findings such as those just cited suggest that the greater availability 
and use of assistive technologies could help the nation prepare for a future 
characterized by a growing older population and a shrinking proportion 
of younger people available to provide personal care. The increased avail-
ability of accessible general use technologies is also important.

Chapter 6 pointed out that people with disabilities encounter technol-
ogy barriers in many environments, including health care. As surprising as 
it may seem, individuals with mobility limitations and other impairments 
may find that examination tables, hospital beds, weight scales, imaging 
devices, and other mainstream medical products are, to various degrees, in-
accessible (see, e.g., Iezzoni and O’Day [2006] and Kailes [2006]). Chapter 
6 urged the stronger implementation of federal antidiscrimination policies 
and the provision of better guidance to health care providers about what is 
expected of them in providing accessible environments.

Many kinds of technologies, such as medical equipment, voting ma-
chines, and buses, cannot be purchased or selected individually by consum-
ers and are, in a certain sense, public goods even when they are privately 
owned. Their development and accessibility often depend on policies that 
require or encourage public and private organizations to make environ-
ments, services, and products more accessible. Other public policies tackle 
environmental barriers by encouraging consumer awareness of assistive 
and accessible products or by helping people purchase or otherwise obtain 
such products. Yet other policies promote research and development to 
make all sorts of technologies more usable and accessible to people with 
different abilities.

This chapter examines the role of assistive and mainstream technolo-
gies in increasing independence and extending the participation in society 
of people with disabilities. It also considers how technologies may act as 
barriers. Many of the topics discussed are themselves worthy of evalua-
tion in separate reports, so the committee’s review has necessarily been 
limited in scope and depth. The chapter begins with definitions of assistive 
technology, mainstream technology, and universal design. It then briefly 
reviews public policies affecting the availability of assistive and accessible 
technologies, summarizes information on the use of assistive technologies, 
discusses obstacles to the development of better products and the effective 
use of existing products, and highlights how mainstream technologies can 
limit or promote independence and community participation. The chapter 
concludes with recommendations.
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TYPES OF TECHNOLOGIES USED OR ENCOUNTERED 
BY PEOPLE WITH DISABILITIES

Though coming from quite different histories, the purpose of uni�ersal 
design and assisti�e technology is the same: to reduce the physical and at-
titudinal barriers between people with and without disabilities.

Story et al. (1998, p. 11)

The intersection between technology and disability is a complex topic 
for a number of reasons. As noted earlier, technology can be a barrier or 
a means to independence and participation in the community. For some 
people, technologies, such as mechanical ventilators, allow life itself—as 
long as systems are in place to protect the users when natural disasters or 
other events disrupt electrical power, caregiving arrangements, and other 
essential services.

As the term is used in this chapter, technology generally refers to equip-
ment, devices, and software rather than to medications (e.g., drugs to con-
trol the potentially disabling effects of epilepsy), procedures (e.g., physical 
therapy techniques to restore function), administrative systems (e.g., rules 
and implementing mechanisms for determining eligibility for disability in-
come benefits), or a body of knowledge (e.g., rehabilitation medicine). In 
other contexts, the term may be used much more comprehensively to refer 
to some or all these additional areas.

Assistive technologies and general use or mainstream technologies, as 
defined below, may serve similar or quite different purposes in people’s 
lives. Whether a technology is assistive or mainstream may affect how 
people acquire the technology. For example, certain assistive technologies, 
such as prostheses, require a physician’s prescription and expert training in 
safe and effective use. The distinction may also affect what health plans pay 
for, as discussed in Chapter 9. In addition, for any given product category, 
a mainstream or general use technology is likely to have larger prospective 
markets and thus may be more likely than an assistive technology to attract 
private-sector innovation and investment without government incentives 
or rules.

Assistive Technology Defined

The Technology-Related Assistance for Individuals with Disabilities 
Act of 1988 and the Assistive Technology Act of 1998, which replaced the 
1988 legislation, define an assisti�e technology de�ice as “[a]ny item, piece 
of equipment, or product system, whether acquired commercially, modified, 
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or customized, that is used to increase, maintain, or improve the functional 
capabilities of individuals with disabilities” (29 U.S.C. 3002).1 This policy 
definition is extremely broad and can be interpreted to cover a very large 
range of products—such as Velcro and microwave ovens—that are useful 
to people with disabilities but that are not specifically designed or adapted 
to assist them.

The broad legislative language intentionally permitted the information 
and funding programs created by the legislation to cover general use or 
mainstream products if, for a given individual, such a product worked as 
well as or better than a specially designed product. Nonetheless, as noted in 
a report developed for the American Academy of Physical Medicine and Re-
habilitation and the Foundation for Physical Medicine and Rehabilitation, 
“a health plan or program could never include coverage [for assistive tech-
nology as defined in the Act] . . . because the benefit would be completely 
open-ended” (AAPM&R/The Foundation for PM&R, 2003, p. 9). For 
similar reasons, most discussions of assistive technology, at least implicitly, 
focus more specifically on items “designed for and used by individuals with 
the intent of eliminating, ameliorating, or compensating for” individual 
functional limitations (OTA, 1982, p. 51, emphasis added).2

En�ironmental modifications, for example, the widening of a bath-
room doorway, are not explicitly covered by the Assistive Technology Act, 
although equipment (e.g., grab bars) installed during modifications is in-
cluded. Building modifications are sometimes referred to as “fixed assistive 
technology,” not all of which involves equipment installations (see, e.g., 
Tinker et al. [2004]).

Assistive technologies can be subdivided to distinguish many kinds of 
products. For example, personal assisti�e de�ices—such as canes, scooters, 
hearing aids, and magnifying glasses—act, essentially, as extensions of a 
person’s physical capacities. They often move with the person from place 
to place. Adapti�e assisti�e de�ices make an inaccessible mainstream or 
general use device usable by a person with a disability, although usually at 
additional cost. One example is the computer screen reader, which allows 
people with low vision to hear what is shown on a computer screen, for 

1 The committee recognizes that all technologies—scissors, wheelchairs, or computers—are 
assistive in some sense, that is, are tools to serve some human purpose.

2 The statutory definition of assisti�e technology could be interpreted to include medications 
(as an “item”), as well as an array of implanted medical devices, such as cardiac pacemakers, 
orthopedic rods and plates, electronic neurostimulators, artificial joints, and catheters. Al-
though some implanted devices and certain medications may improve functional capabilities, 
such as the ability to walk, bend, or reach, this report—consistent with most reports consulted 
by the committee—generally excludes both implanted devices and medications from the defini-
tion of assistive technology.
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example, text documents. To operate effectively, computer screen read-
ers require appropriate design of what appears on the screen (e.g., text 
labels for graphics or photos) (Tedeschi, 2006; see also Vascellaro [2006] 
and http://www.w3.org). Other examples of adaptive assistive technologies 
are the hand controls that operate braking and acceleration systems for 
automobiles.

Certain assistive technologies qualify as durable medical equipment 
under the Medicare statute and regulations. That is, they can withstand 
repeated use, are primarily and customarily used to serve medical purposes, 
are generally not useful to individuals in the absence of an illness or injury, 
and are appropriate for use in the home (42 CFR 414.202). The Medicare 
statute also mentions certain other categories of assistive products, such as 
prosthetics and orthotics. In general, insurance plans do not cover assis-
tive technologies, as broadly defined by the Assistive Technology Act. (See 
Chapter 9 for a discussion of financing for assistive technologies under 
Medicare, Medicaid, private health plans, and other programs.) In some 
situations, health plans may pay for a more expensive assistive technology 
when a less expensive mainstream technology would serve as well.3

For children, assistive devices include adapted or specially designed toys 
that not only are entertaining and usable but that also make a contribution 
to their physical and emotional development (see, e.g., Robitaille [2001]). 
Continued implementation of the Individuals with Disabilities Education 
Act has focused attention on a range of educational assistive technologies 
for children with learning and other disabilities (see Chapters 4 and 9). 
Some of these technologies may also benefit adults with learning or cogni-
tive limitations, increasing their ability to live independently, work, and 
otherwise participate more fully in community life.

Examples of cognitive assistive technologies include visual or auditory 
prompting devices that provide simple cues to help people perform a task 
(e.g., prepare food) or remember things that they need to do (e.g., take 
medications). Other examples include alarm devices that help warn caregiv-
ers that someone with dementia or some other cognitive condition may be 
in danger, tracking devices that use Global Positioning System technology to 
determine the location of an individual, and simplified versions of e-mail.

In addition, although they may be financially out of reach for many 
potential beneficiaries, a range of new assistive technologies are being de-
veloped to take advantage of advances in electronics and computing power 

3 Health plans with case management or similar programs or policies will sometimes waive 
usual policy limitations and pay for a mainstream product for an individual when it is clear 
that the product will perform at least as well as a specialized assistive product and will be 
less costly. See NHATP (2001) for an extensive discussion of how consumers can use cost-ef-
fectiveness arguments to persuade health plans to pay for technologies that are not normally 
covered; see also RESNA (2002).
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that have stimulated innovation throughout the economy. Examples of 
these technologies include communications devices based on the tracking of 
individual eye movement (e.g., for people with severe speech and movement 
impairments because of a stroke), complex prosthetic devices that respond 
to neural impulses, and stair-climbing wheelchairs. As with all technologies, 
individual and environmental circumstances will influence the usefulness 
and the availability of specific technologies.

Mainstream Technology and Universal Design Defined

The term mainstream technology has no statutory definition or precise 
technical meaning. As the term is used here, it refers to any technology 
that is intended for general use rather than for use entirely or primarily 
by people with disabilities. The setting in which a technology is used may 
determine the classification of a technology. For example, a handrail in a 
place where one is normally found (e.g., beside steps in a school building) 
would be mainstream device, whereas a handrail installed along the hallway 
in the home of someone with mobility limitations would be an assistive 
device and an environmental modification.

Mainstream technologies include such disparate items as pens and pen-
cils, personal computers, kitchen gadgets and appliances, cash machines, 
automobiles, cell phones, alarm clocks, trains, microwave ovens, and eleva-
tors. Some mainstream products, for example, Velcro, were not developed 
for people with disabilities but have come to have a variety of assistive uses. 
In some cases, the inclusion of accessibility features in general use products 
is required under Section 508 of the Rehabilitation Act or other legislation, 
as described below.

Uni�ersal design is the process of designing environments, services, 
and products to be usable, insofar as possible and practical, by people with 
a wide range of abilities without the need for special adaptation.4 Other 
common terms for this process are “design for all,” “inclusive design,” and 
“accessible design.”5 Although “accessible design” might be considered a 
more inclusive term that encompasses mainstream products or environ-
ments with certain adaptations (e.g., wheelchair ramps), the term is often 
used interchangeably with universal design.

Among the most widely known examples of accessible mainstream 
products cited by proponents of universal or accessible design is a popular 
brand of kitchen tools and other gadgets that were designed from the start 

4 The term “universal design” was coined by the late Ron Mace, The Center for Universal 
Design, North Carolina State University College of Design.

5 Some suggest reserving the term “accessible design” for design features or processes that 
meet legal requirements (Erlandson et al., 2007).
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both to be attractive and generally useful and to be easily used by people 
with limited hand strength or dexterity (Mueller, 2000). In some cases, 
accessible design may mean the creation of a product or a building that is 
compatible with assistive technologies (e.g., wide doorways or ramps that 
accommodate wheelchairs) or that can be easily adjusted for different user 
characteristics. (See Box 6-1 in the preceding chapter for a list of selected 
universal design features for health care facilities.)

Another path to safer and more useful products is human factors 
engineering, which considers how people use products and how human 
capacities and expectations interact with the characteristics of products in 
different environments. As is also true of universal design, one focus of hu-
man factors engineering is the design of products and processes to reduce 
the opportunity for human error.

Human factors engineering often does not consider the capacities of 
people with visual, hearing, mobility, or other impairments. Nonetheless, 
its principles and methods can be applied to the design of mainstream and 
assistive technologies to take into account how people with different kinds 
of impairments interact with such technologies. Unfortunately, Wiklund 
(2007) concludes that although the application of human factors stan-
dards appears to have made some medical equipment more accessible, “a 
disturbing proportion of new devices still have significant shortcomings” 
(p. 273).

A recent edited work on accessible medical instrumentation proposed 
a number of design principles to improve accessibility and safety for a 
wide range of equipment users, including health care professionals as well 
as consumers and informal caregivers (Winters and Story, 2007a).6 Desir-
able product features include easily located device controls with “on” and 
“stop” buttons that have common, distinctive designs and colors.

It must be kept in mind, however, that universal design is a process 
and not an outcome. In practice, a product or environment that can be 
used without adaptation by people with every possible kind of physical or 
mental impairment will rarely if ever be possible. Nevertheless, the process 
of universal design can significantly extend the range of users for many 
products and environments. It can also make the use of adaptive assistive 

6 In one definition, medical instrumentation is broadly defined to include “any furniture, 
measuring device, device that comes in contact with or is designed to be manipulated, moni-
tored or read by health care professionals, lay person caregivers or end-user patients them-
selves as part of the provision or receipt of medical services, interventions or care, and any 
user-controlled software designed or required to be installed and used in connection with such 
technology, or any process or control system with which such patients or caregivers must in-
teract in order for medical services, medical information, or treatment results to be achieved, 
measured or communicated” (Mendelsohn, 2007, p. 65).
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technologies much simpler and less obtrusive. A web page designed so that 
it can easily be used with computer screen readers is an example.

Box 7-1 lists widely cited principles of universal design that may be 
applied to the planning of products, services, buildings, and environments 
such as parks and pedestrian spaces. (Story et al. [2003] have prepared a set 
of performance measures that can be used to assess how well products meet 
these principles.) Most of these principles are also useful reference points 
for those designing an assistive device, for example, to make its use simple 
and intuitive, to limit the physical effort required to use it, and to minimize 
the opportunity for error or unsafe use. Another principle that appears to 
guide much accessible design relates to style or attractiveness, that is, giving 
products pleasing designs that do not invite stigma.

In general, the broader the application of universal design principles 
to products, services, and environments is, the less the need for assistive or 
adaptive technologies will be. For public technologies, such as voting ma-
chines or buses, accessible design is the only method that works, because 
individuals cannot purchase or choose accessible versions of these kinds of 
devices on their own.

BOX 7-1 
Principles of Universal Design

Equitable use. The design is useful and marketable to people with diverse 
abilities.

Flexibility in use. The design accommodates a wide range of individual prefer-
ences and abilities.

Simple and intuitive. Use of the design is easy to understand, regardless of the 
user’s experience, knowledge, language skills, or current concentration level.

Perceptible information. The design communicates necessary information ef-
fectively to the user, regardless of ambient conditions or the user’s sensory 
abilities.

Tolerance for error. The design minimizes hazards and the adverse consequences 
of accidental or unintended actions.

Low physical effort. The design can be used efficiently and comfortably and with 
a minimum of fatigue.

Size and space for approach and use. Appropriate size and space are provided 
for approach, reach, manipulation, and use, regardless of the user’s body size, 
posture, or mobility.

SOURCE: Center for Universal Design (1997 [copyrighted but available for use without 
permission; guidelines on file]).
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KEY POLICIES THAT PROMOTE ASSISTIVE TECHNOLOGY 
AND UNIVERSAL DESIGN OF MAINSTREAM TECHNOLOGIES

Both before and since the publication of the 1991 and 1997 IOM 
reports, the U.S. Congress has taken steps to promote assistive and acces-
sible technologies for people with disabilities. Some policies—notably, the 
Assistive Technology Act—aim to make different kinds of technologies 
more available, more useful, and more affordable. Other policies, such as 
coverage provisions of health insurance programs such as Medicare and 
Medicaid, do not focus on assistive technology as such but significantly 
affect access to it (see Chapter 9).

Section 508 of the Rehabilitation Act

In 1986, responding to the proliferation of copiers, computers, and 
other electronic and information technologies, the U.S. Congress added the 
Electronic Equipment Accessibility amendment to the Rehabilitation Act 
of 1973 (U.S. Department of Justice, 2000b). The amendment directed the 
General Services Administration and the National Institute on Disability 
and Rehabilitation Research (NIDRR) to develop guidelines for federal 
agency procurement of accessible electronic equipment. As described in 
Appendix F, the Congress responded to lax enforcement of the 1986 provi-
sions with the Workforce Investment Act of 1998.

The 1998 legislation requires the electronic and information tech-
nologies acquired by federal agencies to be accessible to federal workers 
and members of the public with disabilities and to do so on the basis 
of standards developed by the Architectural and Transportation Barriers 
Compliance Board (known as the Access Board; see the description of the 
board in Chapter 6). The standards, which were issued in December 2001, 
establish technical criteria for making electronic technology accessible to 
people with sensory and mobility limitations. They cover telephones and 
other telecommunications, computers, software applications, video and 
multimedia products and applications, World Wide Web-based intranet 
and Internet information and applications, information kiosks, and office 
equipment such as copiers and fax machines.7

As described by the U.S. Department of Justice, the standards “can-
not—and do not pretend to—ensure that all [electronic and information 
technology] will be universally accessible to all people with disabilities” 
(U.S. Department of Justice, 2000b, unpaged). Reasonable accommoda-

7 The law does not require accessibility for equipment that has embedded information tech-
nology, such as heating and ventilation system controls, as long as the principal function of the 
equipment is not information management, storage, manipulation, or similar activities.
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tions will still be necessary in some situations, but more attentiveness to 
accessibility will limit the need for accommodations.

Under Section 508, the U.S. Department of Justice is supposed to over-
see federal agencies in conducting evaluations of their activities to assess the 
extent to which their electronic and information technologies are accessible 
to people with disabilities. The agency published its last such evaluation in 
2000 (U.S. Department of Justice, 2000b). That report noted that Section 
508 is “technology centered” and focuses on whether mainstream products 
meet regulations, whereas other provisions of the Rehabilitation Act (Sec-
tions 501 and 504) are “person centered” and focus on accommodations 
related to individual needs.

The National Council on Disability has recommended extending the 
provisions of Section 508 so that organizations receiving federal funds 
would be “prohibited from utilizing federal dollars to develop or procure 
technology that is inaccessible” (NCD, 2000b, unpaged). The council criti-
cizes, in particular, the One-Stop employment centers (funded under the 
Workforce Investment Act) for not reliably providing or employing acces-
sible information and telecommunications services. In addition, the council 
suggests that federal and state officials involved in acquiring electronic and 
information technology need more training in the evaluation of products 
for accessibility. This committee agrees that these enhancements to Section 
508 would contribute to the expansion of accessible electronic and infor-
mation technologies.

Assistive Technology Act of 1998

The Assistive Technology Act of 1998, which replaced a 1988 law and 
which was reauthorized in 2004 to continue through 2010, is the legisla-
tion most directly supportive of assistive technology. It authorizes federal 
support to states to promote access to assistive technology for individuals 
with disabilities. For fiscal year (FY) 2006, the U.S. Congress appropriated 
$26 million for the program. At this level of federal spending, most state 
programs are funded at levels below the $410,000 minimum grant award 
specified in the law (ATAP, 2006). Overall, the level of funding is quite 
low.

The 2004 reauthorization shifted the focus of the policy from infra-
structure development to direct support for technology access by people 
with disabilities through financing assistance (loans), device exchange or 
reuse, and device loan programs. Funds can also be used for training, public 
awareness, and other programs. Programs cannot pay directly for devices 
for individuals.
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Other Policies

In addition to the Rehabilitation Act and the Assistive Technology Act, 
a number of other policies affect the availability of assistive and accessible 
technologies. As described in more detail in Appendix F, these include poli-
cies on the compatibility of telecommunications equipment with hearing 
aids and the captioning of television programs. For example, the Telecom-
munications Act of 1996 requires that new video programming, including 
cable as well as broadcast television, provide closed captions that make 
programs accessible to people with hearing loss.

Although it does not fund the development of assistive technologies and 
implementation has been disappointing in many areas (see Appendixes D 
and E), the ADA potentially creates demand for certain assistive and acces-
sible technologies as public and private organizations remove environmental 
barriers, as required by the law. For example, workplace accommodations 
may involve the purchase or rental of a variety of aids that allow the use 
of computers and other electronic equipment.

As mentioned earlier in this chapter, education policies and health care 
financing programs—notably, the Individuals with Disabilities Education 
Act, Medicare, and Medicaid—also affect access to assistive technology. In 
addition, the New Freedom Initiative, which was announced in a 2001 Ex-
ecutive Order proposed a number of steps to remove barriers to equal par-
ticipation in society by people with disabilities (Executive Order 13217).8

EXTENT OF ASSISTIVE TECHNOLOGY USE

Assistive technologies have been developed to meet a wide range of 
needs. A database (ABLEDATA) developed by NIDRR includes information 
on more than 21,000 currently available assistive devices, up from about 
6,000 devices listed in the early 1980s (OTA, 1985; ABLEDATA, 2006).9 
The database also includes some useful items that were not designed as as-
sistive devices.10 In addition, the database provides links to organizations 

8 How much has been accomplished under this initiative is difficult to gauge. A New Freedom 
Initiative website created by the U.S. Department of Health and Human Services does not 
provide much information specific to the initiative, and most of the specific information dates 
back to 2003 or earlier (http://www.hhs.gov/newfreedom/links.html).

9 Beyond supporting research, as discussed in Chapter 10, NIDRR is also charged with 
providing practical information to professionals, consumers, and others; disseminating the 
knowledge generated by research; and promoting technology transfer.

10 For example, some items, including a convection oven, are convenient for people with 
disabilities but appear to have been neither intended for their specific use nor deliberately 
designed to be accessible to as wide a range of users as possible. Items designed by applying 
universal design principles include a vegetable peeler aimed at the mass market but intention-
ally designed to be easy to use by people with limited hand strength or dexterity. Examples 
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that offer services or assistance, companies, publications, conferences, and 
consumer reviews of products. (The database service does not itself sell 
products.) According to a report by the U.S. Commerce Department, world-
wide sales of American assistive technology products and services exceeded 
$2.85 billion in 1999 (Baker et al., 2003).

In a review of data from six national population surveys, Cornman and 
colleagues (2005) estimated that 14 to 18 percent of people age 65 and over 
used assistive technology. The authors noted that such surveys may underes-
timate assistive device use if they restrict questions about such use to people 
who have already reported that they have difficulty with daily activities 
and, thereby, exclude respondents who report device use but no difficulty. 
People may, for example, use a device but report no difficulty because the 
device is so successful and so familiar to them that they do not think of their 
underlying impairment when responding to survey questions.

Not surprisingly, when questions are limited to people with disabilities 
rather than the general population, surveys show much higher levels of as-
sistive device use. A Kaiser Family Foundation survey found that 45 percent 
of nonelderly adults who reported having a physical disability said that 
they relied on equipment to help them with basic needs at home or work 
(Hanson et al., 2003).

A 2001 University of Michigan survey sponsored by NIDRR also 
focused on people with disabilities (Carlson and Ehrlich, 2005). On the 
basis of the survey responses, the researchers coded 75 different types of 
assistive devices. The four most commonly used technologies were canes 
or walking sticks, wheelchairs, hearing aids, and walkers. Other commonly 
used devices were scooters (often those provided at grocery and other stores 
rather than personally owned equipment), back braces, oxygen tanks, and 
crutches. Other surveys also find that mobility devices are the most com-
mon type of assistive equipment reported to be used (see, e.g., Russell et al. 
[1997] and Cornman et al. [2005]).

The University of Michigan survey found that 64 percent of the respon-
dents used some form of assistive technology (Carlson and Berland, 2002; 
Carlson and Ehrlich, 2005). More than 85 percent reported the need for 
equipment or personal assistance, or both. Respondents under age 40 were 
more likely than older respondents to report that they have unmet needs 
for assistive technology. People with unmet needs were also more likely 
to be nonwhite, to have low levels of education and personal and family 
income, and to not be working. The majority of respondents reported that 
they had received little or no information about assistive technologies or 

of listed items that are intended primarily for use by people with specific impairments include 
a vegetable peeler with a clamp that allows use with only one hand and a carbon monoxide 
detector for use by people with hearing limitations.
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about where to obtain them. They also thought that public awareness of 
the need for these technologies had increased in the preceding decade. The 
great majority (approximately 90 percent) agreed that changes in laws or 
program policies in the previous decade had helped people with disabilities 
get access to assistive technologies. As reported below, the survey asked 
respondents some questions about their use of other technologies and en-
vironmental access features.

Other surveys have also identified unmet needs for assistive technolo-
gies. For example, in a national survey of people with a spinal cord injury, 
multiple sclerosis, or cerebral palsy, Bingham and Beatty (2003) found that 
half of those surveyed reported that they needed assistive technology during 
the preceding year and that one-third of this group did not receive it every 
time that it was needed.

OUTCOMES OF ASSISTIVE TECHNOLOGY USE

Today, AT [assisti�e technology] pro�ides alternate ways of pro�iding 
transportation for those who cannot walk, communicating for those who 
cannot speak, reading for those who cannot see or read print, using the 
telephone for those who cannot hear and remembering for those who 
forget.

NTFTD (2004)

Assistive technologies may meet the needs of users in different ways. 
They may allow people to do something that they could not do before 
(e.g., use a computer or drive a car) or to do it more safely, more easily, or 
more independently. The ability to perform a discrete task, such as using 
an appliance, driving a car, or putting on socks, may translate directly or 
indirectly into better general functioning in daily life (e.g., getting dressed 
and preparing meals); more independence (e.g., traveling outside the home); 
or improved abilities to perform social roles, such as attending school, 
working, or taking care of one’s children. These outcomes may, in turn, 
translate into a better quality of life. They may also reduce demands on 
family or paid caregivers.

In general, the usefulness of an assistive technology will depend on in-
teractions involving several factors (see, e.g., Batavia and Hammer [1990], 
Thorkildsen [1994], and Scherer [2005]). These factors include

• characteristics of the individual user, such as a person’s particular 
impairment, income, education level, and adherence to therapy regimens, 
as well as his or her preferences and goals;

• characteristics of the technology itself, including ease of use (with 
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respect to both physical and cognitive demands), ease of maintenance, 
need for training in use, reliability, safety, durability, portability, cost, and 
obtrusiveness; and

• environmental circumstances, including characteristics of an in-
dividual’s home or workplace, family relationships, social attitudes, the 
knowledge and attentiveness of health care professionals, and supportive 
public policies.

In various ways that reflect their personal characteristics and environ-
ments, users (and those who advise them) balance the various pluses and 
minuses of specific devices or categories of devices. This balance helps de-
termine what devices they will seek to use, what they will actually use (once 
a device is obtained), and when they will consider using a new device.

Despite the increasing use of assistive technologies and the creation of a 
number of federal programs to promote the development and availability of 
these technologies, the amount of information on the effectiveness of these 
technologies in improving function and, in particular, increasing indepen-
dence and community participation appears to be relatively sparse across 
the range of available technologies and users (AAPM&R/The Foundation 
for PM&R, 2003; Carlson and Ehrlich, 2005).11 As discussed in Chapter 
10, government funding for disability-related research is, in general, very 
small in relation to the personal and societal impact of disability. More 
research to assess the effectiveness of existing and emerging technologies is 
important to guide consumer, clinician, and health plan decision making. 
The development of health outcomes measures as part of the National In-
stitutes of Health’s Patient-Reported Outcomes Measurement Information 
System (PROMIS) initiative (see Chapter 10) should improve the use of 
such measures in clinical studies, including studies that evaluate assistive 
technologies.

Some privately funded research is undertaken to support approval by 
the U.S. Food and Drug Administration (FDA) for certain complex devices. 
FDA makes the submission of clinical data demonstrating safety or efficacy 
in humans a condition of approval for only a small percentage of medical 
devices (FDA, 1999; IOM, 2005b).12 Manufacturers must supply FDA with 

11 Consistent with the definitions used in much clinical and health services research, effec-
ti�eness refers to the extent to which an assistive (or mainstream) technology meets the needs 
of users in everyday life. (It may also refer to the extent to which the technology performs 
as intended.) Efficacy, in contrast, refers to outcomes in clinical trials or other controlled 
research settings.

12 For example, in 2003, the FDA approved the iBOT, a battery-powered wheelchair that 
can rise to eye level, climb stairs and curbs, and traverse uneven surfaces by using a computer-
controlled system of sensors, gyroscopes, and electric motors (FDA, 2003). The agency 
reviewed test data on the device’s mechanical, electrical, and software systems and also 



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

1�� THE FUTURE OF DISABILITY IN AMERICA

nonclinical safety and other technical data for a larger group of devices; 
and they must register a very much larger group of relatively simple devices, 
such as manual wheelchairs, canes, and braces. FDA also regulates the 
claims that manufacturers may make about devices. For example, in 1993, 
the agency warned hearing aid manufacturers to stop making misleading 
claims and to supply clinical data to justify certain claims (FDA, 1993).

Since publication of the 1991 IOM report, researchers have continued 
to work on outcome assessment tools that are suitable for testing the effects 
of technology use on different dimensions of functioning and disability.13 
NIDRR has funded research centers and projects to improve the measure-
ment of outcomes from the use of assistive technologies and to promote the 
use of valid measures (NARIC, 2006a). It has also supported assessments 
of specific assistive technologies and funded several engineering research 
centers that focus on various types of technologies or technology needs (see 
Box 7-2 later in this chapter). Many of these activities involve other agen-
cies, including the U.S. Department of Veterans Affairs and the National 
Center for Medical Rehabilitation Research. These agencies and a number 
of others also independently fund evaluations of technologies.

The committee identified a few controlled studies that compared assis-
tive technologies or that compared the use of an assistive technology with 
no use. For example, several studies have compared hearing aids and other 
devices used to enhance hearing (see, e.g., Cohen et al. [2004], Mo et al. 
[2004], and Morera et al. [2005]). A number of studies have also focused 
on different features of wheelchairs or other aspects of wheelchair use (see, 
e.g., Cooper et al. [2002], Fitzgerald et al. [2003], Levy et al. [2004], Trefler 

evaluated information from a prospective, nonrandomized study with 18 individuals (of 29 
who were initially enrolled). These research participants were trained to use the device and 
were then observed for 2 weeks in the test device and 2 weeks in their regular wheelchair or 
scooter. As described in the agency’s approval notice, 12 of the participants could climb up 
and down stairs alone with the device, whereas 6 required an assistant; but none could climb 
a single step with their regular device. (The only injuries that occurred involved minor bruis-
ing related to a fall out of the chair.) On a test of independence in functioning for a range of 
tasks (e.g., stair climbing), the participants showed more independent functioning when the 
task involved the device’s special features but equal functioning when the device offered no 
advantage over the person’s regular equipment. The device was, however, rated as difficult 
to maneuver compared with the maneuvering difficulty of the participant’s regular device in 
the home. As a condition for approval, the device manufacturer agreed to provide data on 
device failures and adverse events for 2 years following its approval. In 2006, the Centers for 
Medicare and Medicaid Services concluded that several of the device’s advanced features (e.g., 
its stair-climbing capacity) did not provide a clinically significant benefit (CMS, 2006d), as 
discussed later in this chapter.

13 A recent review of instruments for measuring the outcomes of assistive technology use 
reported that most published reports about instruments or their use date to the mid-1990s or 
later (Smith et al., 2005). 
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et al. [2004], and Holliday et al. [2005]; see also Consortium for Spinal 
Cord Medicine [2005a]).14

Most controlled studies appear to involve technologies related to mobil-
ity or sensory impairments, although a number of studies have investigated 
the use of computer-based and other assistive technologies for children 
and adults with learning or cognitive disabilities. Controlled studies of 
equipment typically cannot use “blinding” strategies that limit researcher 
or participant awareness of which group is receiving a test product. For 
equipment essential to basic functioning (e.g., mobility equipment), the use 
of a no-treatment or placebo control group might be unethical.

Studies of outcomes may include functional assessments, but most re-
search relies on self-reports of satisfaction or usefulness rather than direct 
assessments of functional outcomes. In the University of Michigan survey 
cited earlier, more than 90 percent of respondents reported being satis-
fied or very satisfied with their assistive technology (Carlson and Ehrlich, 
2005). Approximately half reported that assistive technology reduced their 
need for personal assistance somewhat or a lot; less than 30 percent said 
that it had no effect. In addition, the majority of respondents reported that 
universally designed products, better-designed products, or environmental 
access features reduced their need for assistive technology and services a lot 
or some. Only about one-quarter reported no effect. Other mostly small, 
mostly European studies of several kinds of assistive technologies have also 
found that the majority of users report positive experiences (see, e.g., Sonn 
et al. [1996], Hammel et al. [2002], Roelands et al. [2002], Thyberg et al. 
[2004], and Veehof et al. [2006]).

Several population-based studies suggest that assistive technologies may 
substitute for or supplement personal care (Manton et al., 1993; Agree, 
1999; Agree and Freedman, 2000; Allen, 2001; Hoenig et al., 2003; Agree 
et al., 2005). Some of this research suggests more specifically that the use 
of simple devices may substitute for informal care, whereas the use of 
complex devices may supplement the use of formal or paid care (Agree and 
Freedman, 2000; Allen, 2001; Agree et al., 2005). As might be expected, 
those whose difficulties are not resolved by the use of a technology are more 
likely than others to use personal assistance (Taylor and Hoenig, 2004). 
Using responses from the 1994–1995 National Health Interview Survey, 
Verbrugge and Sevak (2002) concluded that “controlling for factors that 
route people to different types of assistance, equipment is more efficacious 

14 For example, one pilot study in a nursing home setting examined functional outcomes and 
quality of life before and after the provision of individually prescribed seating and mobility 
systems for 60 users of wheelchairs (Trefler et al., 2004). The investigators concluded that after 
the new system was provided, the participants “had less difficulty independently propelling 
their systems and increased forward reach, quality of life for social function and physical role, 
and satisfaction with the new wheelchair technology” (p. 18).
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than personal assistance” (p. S366). They also noted that their conclusions 
needed to be tested with longitudinal studies.

At least one controlled trial (Mann et al., 1999) found cost savings with 
the substitution of assistive technology for some personal care.15 Using a 
variety of outcome measurement tools, the investigators also found that 
the group that used the technology experienced slower rates of functional 
decline and less pain than the control group.16

As is evident from this discussion, the availability of assistive and ac-
cessible mainstream technologies may have consequences that reach beyond 
individual users to affect formal and informal caregivers, including family 
members. Family member caregivers may, for example, find that a new as-
sistive technology reduces physical and emotional stress. In some cases, it 
may reduce the caregiving requirements sufficiently that family members 
can work outside the home or be more productive in their paid work. Assis-
tive technologies that allow children to perform better at school and adults 
to work or to work more productively will also likely benefit others, includ-
ing teachers, employers, and coworkers. Overall, then, the effective use of 
assistive technologies may benefit society as a whole to the extent that such 
use reduces dependency and increases productivity (per worker and per 
member of society). The committee found little empirical research on these 
kinds of outcomes (however, see, e.g., Pettersson et al. [2005]). Evaluations 
of outcomes involving family members and others would permit a fuller 
understanding of the effects of an assistive or accessible technology.

ENHANCING ACCESSIBILITY THROUGH UNIVERSAL DESIGN 
OF MAINSTREAM TECHNOLOGIES: PROMISES AND PROBLEMS

When technology and disability are discussed, assistive technologies 
are usually the first things that come to mind. As emphasized earlier in 
this chapter, however, people with disabilities encounter and must use—or 
be disadvantaged by an inability to use—a very wide range of mainstream 
technologies in their daily lives. Standard alarm clocks, microwaves, ovens, 
washing machines, thermostats, computers, and a host of other products 

15 Another controlled study with older adults with chronic conditions evaluated a package of 
interventions (e.g., exercise, instruction in problem-solving strategies, home modifications, and 
related training), most of which did not involve equipment (Gitlin et al., 2006). The investiga-
tors reported that participants in the intervention group had fewer difficulties with activities 
of daily living and instrumental activities of daily living, a greater sense of self-efficacy, and 
greater use of adaptive strategies.

16 Assessment instruments included the Functional Independence Measure (motor and cogni-
tive sections), the Older Americans Research and Services Center Instrument, and the Craig 
Handicap Assessment and Reporting Technique (physical independence, mobility, occupation, 
and social integration sections).
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may not be accessible (either directly or with adaptive technologies). In 
that case, then, people must do without, accept products with significant 
shortcomings, or buy special products, often at a higher cost. The nation’s 
aging population should spur the growth of a market to support—and 
demand—the development and availability of more accessible mainstream 
products, although the larger part of this market will be people with milder 
impairments. Table 7-1 summarizes some key mainstream technologies 
and the barriers that they can present to people who have various kinds of 
physical or cognitive impairments.

With electronic technology being integrated into products and services 
in education, employment, health care, and many other aspects of daily 
life, the inability to use these electronic features can itself be disabling. 
For example, a person with vision loss who could work a traditional stove 

TABLE 7-1 Examples of Barriers Created by Mainstream Technologies

Mainstream Use Example of Barrier

Medical diagnosis Magnetic resonance imaging devices that do not allow use by people 
with spinal deformities or morbid obesity

Mammography machines do not accommodate women in wheelchairs 
or scooters

Medical therapy 
or monitoring

Home blood pressure monitoring devices that are difficult for people 
with low vision to read

Alarm systems on glucose monitoring devices that have no visual 
indicator for people with hearing loss

General built 
environment

Buildings with doors, hallways, seating areas, and other features that 
are awkward or impossible for people with mobility limitations to 
use

Activities of daily 
living

Ovens, washing machines, and other appliances in rental apartments 
that have touch screens or other features that limit their use by 
people with vision or other impairments

New products that require complex sequences of commands that 
exceed the capacities of people with cognitive impairments or that 
require intensive training

Information 
technology

Displays on fax and other machines that are positioned so that they are 
not visible to people in wheelchairs

Commercial firms that operate only through the Internet and that have 
websites that are not compatible with computer screen readers used 
by people with vision impairments

Transportation Buses that have access features that are not functioning because of a 
lack of timely maintenance and repair

Fare machines that are difficult to use by people with cognitive 
limitations or that assume a person’s familiarity with operating 
procedures
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with knobs that click through the heat settings may not be able to use a 
replacement that relies entirely on touchpad controls with no audible or 
tactile cues.

In addition, electronic devices are increasingly replacing human agents 
for transacting business—whether the business is getting cash, checking out 
groceries, or purchasing tickets. Often, these devices and their specific fea-
tures are designed without attention to people with vision, hearing, manual 
dexterity, or other impairments.

Progress, albeit slow, is being made in some areas to counter some 
of these barrier-creating developments. For example, in 2004, the Access 
Board published final guidelines advising that automated teller machine 
(ATM) instructions and other user information be accessible to people with 
vision impairments (Access Board, 2004). In the preamble to the guidelines, 
the Access Board noted that it was not extending the guidelines to other 
types of interactive transaction machines and that it would monitor ap-
plication of the existing standards under Section 508 of the Rehabilitation 
Act for federal agencies purchasing such machines. (These guidelines have 
not yet been formally adopted as regulations by the U.S. Department of 
Justice, although a notice of proposed rule making was published in 2005 
[Department of Justice, 2005a].)

Although ATMs were mentioned explicitly in the ADA, the Internet 
was a thing of the future in 1990, when the ADA legislation was passed. 
Now, the Internet is becoming the primary or least expensive place to 
obtain certain types of goods, particularly specialty items that may not be 
available in many smaller communities. If computer technologies in general 
and websites in particular are not accessible, people with disabilities may 
face serious limits in their ability to find and purchase these less common 
products, including certain assistive technologies.

The accessibility of computers generally and the Internet specifically is a 
particular concern of many policy makers, consumer advocates, researchers, 
and software and hardware producers (see, e.g., Novak [2001], Kirkpatrick 
et al. [2006], and W3C [2006]; see also Appendix F to this report). A report 
from the U.S. Department of Commerce, which used data from the Septem-
ber 2001 supplement to the Current Population Survey, reported that “with 
the exception of those individuals with severe hearing impairment, those 
who have [one of several categories of] disabilities are less likely than those 
without a disability to live in a home with a personal computer. And even 
in homes with a computer, people who have at least one of these disabilities 
are less likely to use the computer or the Internet” (NTIA/ESA, 2002, un-
paged). Some access problems may relate to the economic disadvantages of 
people with disabilities and their lack of financial resources to buy a com-
puter or Internet access. Inadequate design remains a factor, particularly for 
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people with visual impairments who may find, for example, that web pages 
are not compatible with computer screen readers.

Sometimes designing mainstream devices so that they are compatible 
with an assistive technology—as is done by designing computer screen read-
ers—is the only practical strategy for achieving access. Often, however, the 
most economical and effective approach is to have the mainstream device 
designed so that no additional adaptive equipment is needed, as happens 
when buildings are designed without steps or when elevators “announce” 
their arrival and their stop status.

Although the desirability of having mainstream products accessible 
to a wide range of individuals is clear, product research and development 
incentives in this area follow the same principles identified below for assis-
tive technologies. Unless there is the prospect of a market and significant 
additional revenues, companies have little motivation—other than the need 
to comply with regulations—to include any particular accessibility features 
in a product. Regulatory approaches do not, however, work well if enforce-
ment is lax or if the perceived real or opportunity costs of complying are 
higher than the costs (e.g., fines) of not complying.

Even accessibility features that are known or expected to increase 
revenues must compete with other features for engineering and marketing 
time. If another feature appears to have a significantly greater profit poten-
tial, then the accessibility feature is likely to get a lower priority (Tobias 
and Vanderheiden, 1998; Vanderheiden and Tobias, 2000). As a result, ac-
cess features may sit fairly near the top of a list of proposed features for a 
product and yet never make it into new releases of the product.

As discussed earlier, the U.S. Congress has adopted policies to require 
accessibility for certain services or products, primarily in the area of tele-
communications. One significant challenge to policy makers and regulators 
is keeping up with technological advances. An example is the development 
of wireless and Internet-based telephone services (see Appendix F).

CHALLENGES TO DEVELOPMENT AND EFFECTIVE 
PROVISION AND USE OF ASSISTIVE TECHNOLOGIES

As illustrated in the discussion to this point, assistive technologies con-
stitute a quite broad and varied array of products that are directed toward 
a very diverse population of device users. Encouraging private firms and 
individuals to imagine, develop, and produce useful technologies presents 
many challenges and obstacles. Even when a good product is available, a 
number of barriers—such as a lack of consumer awareness of technologies 
and a lack of financial access—may lie in the path that leads to its success-
ful, continued use by people with disabilities.

Viewed broadly, the process of creating, providing, and supporting 
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technologies for use by people with disabilities has several stages. They 
stretch from the earliest glimmerings of a product or process idea through 
the end of a product’s useful life or its replacement by an improved prod-
uct. These stages, which also characterize many—if not most—mainstream 
consumer products, include

• product research and development;
• commercial application and production;
• consumer and professional awareness;
• guidance and product selection;
• financial access to equipment and related services;
• personal adaptation, training, and use; and
• product maintenance, repair, and replacement.

The characteristics of these stages vary considerably for different kinds 
of products and companies. Some products, such as advanced prosthetic 
limbs, may be characterized by complexity at every stage, requiring sub-
stantial investment in applied research and commercial development as well 
as major financial, technical, and other support for users. After their initial 
conceptualization and development, other products, such as the shower 
chair or the button hook, may see little continued innovation, minimal user 
training (even when advice about the product’s safe use might be advis-
able), and a limited risk of obsolescence, even though competitive products 
may emerge (e.g., Velcro and other fastening options for clothing). Lack 
of consumer awareness may be the biggest challenge for such established 
products.

Nonetheless, even for relatively simple devices, human factors engineers 
and others may see ways to improve the safety and functionality of the de-
vices, for example, by changing the dimensions or the shape so that a device 
is more easily gripped or manipulated. As the next section describes, that 
a device can be improved does not necessarily mean that a manufacturer 
will be motivated to invest in bringing the improved device to market, par-
ticularly if the likelihood of a reasonable return on its investment appears 
to be low.

Many of the challenges or problems reviewed below relate to weak-
nesses in the market for assistive technologies, including prescribed medical 
devices of various sorts. On the demand side of the market, sales may be 
limited by the small numbers of prospective purchasers for many prod-
ucts, the lower-than-average incomes of many people with disabilities (see 
Chapter 3), and health plan coverage of assistive technologies that is more 
restrictive than coverage of medical and surgical services (see Chapter 9). 
In addition, consumers, their families, and the health care professionals 
who advise them may not even be aware of relevant product options or 
may find them difficult to evaluate. On the supply side, innovators and 
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entrepreneurs may, depending on the product, face high capitalization costs 
for manufacturing facilities and distribution networks, as well as significant 
research and development costs, particularly if the product requires the 
submission of data on safety and efficacy to the FDA. In comparison to the 
pharmaceutical industry, the medical device industry is characterized by a 
greater presence of small firms, a lesser reliance on patents as a source of 
competitive advantage, and a more continuous process of product refine-
ment and innovation (Gelijns et al., 2005).

The following discussion first examines the stages of research, develop-
ment, and commercial application for assistive technologies. It then consid-
ers the use of technologies by consumers.

Product Research and Development

It’s mind boggling when you think of the things [assisti�e technologies] 
they’re coming up with. What higher-le�el quads like me couldn’t do 
before, we can do now. What a big incenti�e to keep going. There are so 
many ad�antages . . . I mean I’m glad I broke my neck in this century.

Brian, as quoted by Scherer (2005)

This enthusiastic, if somewhat startling, view of what technology can 
do to increase functioning and independence for people with disabilities 
was offered not in 2005 but in 1986. By that time, innovations in materi-
als and in electronic and computer technologies had brought significant 
improvements in technologies for people with spinal cord injuries and other 
mobility-limiting conditions. The next two decades have seen many further 
technological advances and benefits, including lighter and more effectively 
controlled wheelchairs and prosthetic limbs and better knowledge of how 
to fit and maintain such devices to minimize the development of pressure 
ulcers and other secondary health conditions.

A number of analyses have, however, identified an array of obstacles 
to technological development and innovation in assistive technologies (see, 
e.g., IOM [1997], NCD [2000b, 2004a, 2006] and Baker et al. [2003]). 
Most relate to the relatively small market for many products, but product 
affordability is also an issue. Obstacles may also include a continuing legacy 
of discrimination and inattention to people with disabilities in medical re-
search and engineering (Seelman, 2007).

Role of the Pri�ate Sector in Research and De�elopment

In the private sector, the development and production of assistive tech-
nologies involve a diverse population of organizations (Baker et al., 2003). 
These organizations range from relatively large companies that produce 
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wheelchairs or hearing devices to niche firms that produce products for 
small and dispersed populations (e.g., adults and children who are both 
blind and deaf).17 In addition, the assistive technology industry includes 
individual professionals who custom produce items such as adapted vans, 
braces, and orthotics. In general, small firms play a much bigger role in the 
medical device and assistive technology sector than they do in the pharma-
ceutical sector.

For products for which the potential for profit is good, private compa-
nies will typically take the lead in product research and development and 
continuing improvement. For many assistive products, however, the poten-
tial for sales and profits will appear low. For example, among people who 
could potentially benefit from electronic augmented communications de-
vices, the range of abilities and communications needs is quite varied. Thus 
actual core technologies may likewise be quite varied. For example, several 
device control options are available (keyboard, infrared head pointer, hand 
gestures) (see, e.g., Bauer [2003]). As a result, the market for the general 
product category is quite fragmented, which tends to increase costs and 
limit profit potential.

Restrictive insurance coverage exacerbates the disincentive for product 
development for these and other product categories (see Chapter 9). For 
example, in a controversial and disappointing decision, the Centers for 
Medicare and Medicaid Services has determined that the iBOT (described 
earlier in footnote 12) meets the definition of durable medical equipment 
and qualifies as reasonable and necessary for people with certain mobility 
limitations; but it further determined that several integrated functions of 
the device, such as those that allow it to climb stairs, do not offer clinically 
significant benefits (CMS, 2006d). The agency also declined to create a 
new coverage category for the device, which critics argue effectively denies 
coverage since Medicare covers only the least costly device in a category, 
which in this case is the category for a standard power wheelchair (see the 
critique from the ITEM Coalition [2006]). (The iBOT sells for more than 
$25,000, and the company sold approximately 1,000 of the devices in its 
first 3 years on the market [Young, 2006].)

A 2003 report by the U.S. Department of Commerce cited a number 
of difficulties facing the assistive technology industry. They include “the 
prevalence of small firms [who lack resources for sophisticated product de-

17 People with low-incidence disabilities and children with certain disabilities are two ex-
amples of populations that may require public-sector support for product development. Even 
when the number of children with a condition is sizeable, children’s growth and development 
mean that many different sizes of a product may be required. Unlike a medication, which 
often can be provided in different doses to people of different ages, many medical devices and 
assistive technologies cannot be manufactured in one form and then easily “sized” at the time 
of delivery or use (IOM, 2005b).
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velopment] . . . ; problems in hiring and retaining a trained workforce; . . . 
and the disconnect between . . . industry and the resources of the federal 
laboratory system” (Baker et al., 2003, unpaged). The report cited survey 
data indicating that research and development was a significant activity 
for less than half of the firms surveyed, and only 15 percent of the firms 
surveyed cited activity in basic research.

The 1997 IOM report Enabling America suggested that the situation 
for assistive technologies is similar to that for so-called orphan drugs for 
people with rare medical conditions.18 Unfortunately, it has proved difficult 
for the U.S. Congress to identify incentives for the development of medi-
cal equipment for small user populations similar to those identified for the 
development of orphan drugs (IOM, 2005b). In language accompanying 
the 2002 appropriation for the U.S. Department of Education and other 
agencies, the Senate Committee on Appropriations stated that “priority for 
grants [under the Assistive Technology Development Fund] should be given 
to the development of technology that has a limited number of users, or 
orphan technology” (U.S. Senate, Committee on Appropriations, 2001).

Role of Go�ernment in Research and De�elopment

If private industry finds investment in product development activity 
in a particular area unattractive, the primary alternative is government-
supported research and development or, occasionally, research supported 
by private foundations. As described in Chapter 10, government investment 
in disability and rehabilitation research of all kinds—including most kinds 
of product innovation and development—is limited relative to the popula-
tion that could benefit. One exception is investment in prosthetic research, 
which has received substantial support from the U.S. Department of Veter-
ans Affairs and the U.S. Department of Defense and which has become a 
particular focus with the return of military personnel who have lost limbs 
in Iraq or Afghanistan (Perlin, 2006; see also Chapter 10).

NIDRR funds a number of Rehabilitation Engineering Research Cen-
ters that conduct research and development related to specific populations, 

18 For drugs, Congress has defined a rare disease or condition to mean one that either affects 
less than 200,000 people in the United States or affects more people but for which there is 
“no reasonable expectation that the cost of developing and making available in the United 
States a drug for such disease or condition will be recovered from sales in the United States” 
(PL 97-414, Section 526 [360bb](a)(1)). For medical devices that require FDA approval, 
Congress created special exemptions from certain regulations for humanitarian use devices, 
which are “intended to benefit patients in the treatment or diagnosis of a disease or condition 
that affects or is manifested in fewer than 4,000 individuals in the United States per year” 
(21 CFR 814.3(n)). For a description of these provisions, see the report of FDA (2006.) These 
provisions affect very few devices.
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technologies, or strategic issues (Box 7-2).19 The centers may work on ac-
cessible mainstream technologies (e.g., household products and computers) 
as well as assistive technologies. Some centers focus on conditions (e.g., 
spinal cord injuries), some focus on technologies (e.g., wheelchairs), and 
some focus on environments (e.g., workplaces). Intensive consideration of 
assistive technologies in different environments may bring new and useful 
perspectives on environmental barriers to work and social life and on engi-
neering strategies for removing or mitigating these barriers.

Total funding for the centers program was relatively steady at about 
$11 million in the late 1990s, but in FY 2000, the funding increased to 
more than $15 million and increased again in FY 2001 to more than 
$20 million as additional centers were funded (Arthur Sherwood, Science 
and Technology Advisor, NIDRR, personal communication, November 16, 
2006). It has declined slightly since then. The funding for each center is 
modest, however, averaging less than $1 million per center per year.

Government support for research is not restricted to government and 
academic researchers. The U.S. Congress has specified that a portion of 
certain government agency budgets for assistive technology, science, or 
engineering research be allocated to support technological innovation in 
the small business community and to encourage commercial applications 
of technologies developed through government-supported research (SBA, 
2001).

In�ol�ement of Consumers at the Research and De�elopment Stage

Although discussions of research and development focus on the roles of 
public- and private-sector organizations and funding, the development of a 
successful product—one that works and that is commercially feasible—of-
ten depends on consumer involvement, for example, through focus groups 
and evaluation of prototypes (see, e.g., Lane [1998] and Scherer [2005]). 
The 1997 IOM report Enabling America called for consumers with po-
tentially disabling conditions to be involved in research and technology 
development and dissemination.

For certain products, the ability of companies to assess market de-
mand and profit potential may be restricted by the limited market data 
on people with disabilities, including their numbers, their perceived needs 
and preferences for assistive and accessible products or services, and other 
characteristics. A recent national task force report recommended—and this 
committee endorses—government support for surveys and market research 
to help reduce the knowledge gap (NTFTD, 2004).

In some cases, companies could also benefit from information on the 

19 The Rehabilitation Act of 1973, which established NIDRR, provided for agency support 
for these centers, and the program began with five centers.



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

ASSISTIVE AND MAINSTREAM TECHNOLOGIES 20�

BOX 7-2 
Focus of NIDRR-Supported Rehabilitation 

Engineering Research Centers

Condition, impairment, or group characteristic
 Spinal cord injuries
 Low vision, blindness, and multisensory loss
 Children with orthopedic disabilities
 Technology access for land mine survivors
 Technology for successful aging

Technology
 Accessible medical instrumentation
 Wheeled mobility
 Prosthetics and orthotics
 Communication enhancement
 Telecommunications access
 Wireless technologies
 Universal interface and information technology access
 Universal design and the built environment
 Telerehabilitation

 Robotics and telemanipulation (machines that assist with recovery from 
stroke)

 Recreational technologies and exercise physiology

Other
 Workplace accommodations
 Accessible public transportation
 Wheelchair transportation safety
 Technology transfer

SOURCE: NARIC (2006b).

broader market, for example, how people without mobility or sensory limi-
tations view various accessibility features for mainstream products. Even 
with a rapidly growing older population, companies may be concerned 
that people may avoid products that suggest disability, and firms may be 
unaware of universal design principles that include the attractiveness of a 
product to a broad range of users (Vanderheiden and Tobias, 2000).

A rather different way of involving consumers has to do with the 
development of technical standards that are appropriate for different pop-
ulations. As noted in Chapter 6, the U.S. Department of Veterans Affairs—
citing the average age of its population—has developed standards for its 
facilities that differ somewhat from the standards developed by the Access 
Board. Many of the data on human performance standards and guidelines 
were derived from studies that relied heavily on young male participants 
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(Gardner-Bonneau, 2007). If the average user of, for example, home medi-
cal equipment is an older woman with mobility or sensory limitations, or 
both, then the development of equipment using standards derived from data 
based on a population that is quite different is not appropriate. Data on 
older populations and children are available but are not necessarily widely 
known. Designers and standard setters are, however, beginning to take 
note, as evidenced by the publication by the Access Board of ADA building 
accessibility guidelines relevant for children (Access Board, 1998; see also 
ISO [2001], Fisk et al. [2004], and Kroemer [2006]). (The U.S. Department 
of Justice has not yet adopted these guidelines as standards.)

Challenge of Technology Transfer and Commercial Application

A good product idea, design, or prototype is of little value to consum-
ers if it does not lead to commercial production and distribution. Even 
when the federal government supports research and development in the 
area of assistive and accessible products, this support may not extend far 
enough into the next stage, that is, technology transfer for the purposes 
of commercial application (Wessner, 2006). One definition of technology 
transfer is the “process of converting scientific findings from [government 
or academic] research laboratories into useful products by the commercial 
sector” (NLM, 2006, unpaged). One of the recommendations (Recommen-
dation 8.1) in the 1997 IOM report Enabling America implicitly defined 
technology transfer more broadly to include what this report characterizes 
as steps to increase consumer and professional awareness of the available 
technologies.

The gap between long-term, government-supported basic research and 
short-term product development by industry has been characterized as the 
“valley of death” (see, e.g., Fong [2001]). For example, in 1998, a congres-
sional committee used that term to label a “widening gap between federally 
funded basic research and industry-funded applied research and devel-
opment” (U.S. House of Representatives, Committee on Science, 1998, 
unpaged).

The U.S. Congress and federal agencies have taken some steps to pro-
mote and monitor technology transfer from government research agencies 
to the private sector through research and development partnerships; the 
implementation of patenting, information disclosure, and licensing proce-
dures; the provision of technical assistance; standards development; and 
other means (see, e.g., U.S. Department of Commerce [2006]). Unfortu-
nately, the effectiveness of these steps in the area of assistive technology 
has been limited by the industry and market characteristics described above 
(Bauer, 2003). To encourage technology transfer, each of the previously 
mentioned Rehabilitation Engineering Research Centers is expected to pro-



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

ASSISTIVE AND MAINSTREAM TECHNOLOGIES 211

duce some transfer of technology to the private sector. NIDRR has also 
funded a center (at the State University of New York at Buffalo) specifically 
to promote transfer for assistive technologies.

Even with government support for product development and applied 
research, product developers, governmental agencies, and advocates may 
have to invest considerable effort to identify and attract a private company 
that is prepared to manufacture and market a product. In the U.S. Depart-
ment of Commerce survey cited earlier, almost two-thirds of the companies 
surveyed indicated that they were “passive in their pursuit of new ideas—or 
not interested at all” (Baker et al., 2003, unpaged). More positively, almost 
60 percent said that they would be interested in working with government 
research and development agencies, although their lack of knowledge of 
these agencies and their procedures may impede collaboration.

Awareness, Adoption, and Maintenance of Available Technologies

Consumer Awareness

When suitable assistive or accessible products are commercially avail-
able, other barriers may still stand in the way of their effective use. At the 
most basic level, people with disabilities (and their family members) may 
not be aware of the availability of useful products. In addition, particularly 
in the case of older people who have gradually developed functional limi-
tations, people may not recognize that they could benefit from assistance 
(Gitlin, 1995; NTFTD, 2004; Carlson et al., 2005). Also, people who 
acquire disabilities later in life and who have trouble accepting their situ-
ation may see some assistive technologies as stigmatizing, which points to 
an advantage of accessible mainstream products (NTFTD, 2004). As Caust 
and Davis (2006, unpaged) have observed, “[p]eople want to believe they 
are competent and capable and they are happy to ignore the safety risks 
associated with not using assistive technology, for the sake of appearing 
competent.”

The University of Michigan survey of people with disabilities discussed 
earlier in this chapter reported that roughly half of the respondents reported 
that they had received little or no information about assistive technologies. 
This finding suggests that the needs for information about assistive tech-
nologies are going unmet. Among the respondents who did obtain infor-
mation, about half mentioned health care professionals (e.g., occupational 
or physical therapists) as the source (Ehrlich et al., 2003). (Many of the 
technologies reported by respondents, e.g., wheelchairs and hearing aids, 
require a medical prescription or guidance.) About 15 percent mentioned 
family and friends as sources of information, and 13 percent mentioned 
vocational rehabilitation counselors.
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At the time of the survey in 2001, less than 10 percent of the respon-
dents mentioned the Internet as a source of information. With the explosion 
of Internet resources and increased computer use by older individuals and 
their family networks, the Internet would likely be cited more frequently 
today. Internet searches may lead people to resources such as ABLEDATA, 
Technology for Long-Term Care (www.techforltc.org, which was originally 
funded by the U.S. Department of Health and Human Services), and other 
information resources developed by governmental agencies, nonprofit or-
ganizations, and manufacturers.

Although NIDRR, which administers the Assistive Technology Act of 
1998, supports activities to help increase consumer awareness of useful 
technologies, the agency’s website is (in the committee’s view) not easy 
to use as a resource to find information about assistive or accessible tech-
nologies. Government and support group websites are especially important 
resources for developing consumer awareness because company advertising 
and other promotional activities may be very limited for small markets.20

More can be done to ensure that people with disabilities and their fami-
lies become aware of and educated about the range of technologies that are 
available to them to meet many of their specific needs. A national task force 
recently proposed a broad-ranging public awareness campaign “to commu-
nicate the existence and benefits of [assistive and accessible technologies], 
provide mechanisms for consumers to find accessibility features in [other] 
products, and showcase best practices” in universal design (NTFTD, 2004, 
p. 43). The committee offers a similar recommendation below.

In addition, further investigation of the extent and quality of Internet 
and other information resources (including support group and industry 
websites) would be helpful in developing strategies to improve the avail-
ability, reliability, and usefulness of the information available online. To 
the extent that the Internet is the focus of public education and informa-
tion programs, it is important that policy makers and advocates be alert 
to gaps in Internet access and use among low-income and other consumers 
and that they investigate additional strategies that can be used to reach 
these groups.

20 The direct-to-consumer television advertisements for scooters and power wheelchairs 
(which prominently mention Medicare coverage) are the exception rather than the rule, but 
they also contribute to government concerns about fraudulent and abusive marketing. These 
concerns have provoked various government efforts to curtail abuse; these efforts, in turn, 
have been criticized by consumer and suppliers as draconian (see, e.g., Jalonick [2006] and 
RESNA [2006]; see also Chapter 9).
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Guidance for Health Professionals

The move from awareness to the acquisition and application of a 
technology may be as simple as going to a store, buying a new household 
gadget, and using it, possibly without the need for even simple instructions 
(e.g., as with an accessibly designed utensil that replaces a similar but less 
user-friendly device). In the case of advanced prosthetic devices and other 
technologies, the process may be complex, involving the expertise and 
guidance of highly trained medical and other specialists in the selection 
and individual fitting of equipment, the training of the consumer in its safe 
and effective use and ongoing maintenance, and periodic reevaluation of 
equipment performance and use.

Physicians who specialize in care for people with particular disabilities 
may be aware of products that require medical assessment and prescription, 
but they may not always be well informed about household and other prod-
ucts that could benefit their patients. For both simpler and more complex 
technologies, physicians and other health care professionals should be alert 
to their patients’ ability to benefit from assistive technologies and be pre-
pared to provide guidance and information or to refer them as appropriate 
to other information sources.

However, even with products requiring medical assessment and pre-
scription, the rapid changes in some kinds of technologies and the intro-
duction or disappearance of products or product models from the market 
may make it difficult for physicians to track and evaluate specific products. 
Thus, for example, instead of recommending a particular device, a clinician 
may determine that a consumer has impaired manual dexterity; evaluate 
what product features may be relevant, given the individual’s fine motor 
skills; identify the need for products with features such as large control but-
tons; and then focus on products with the relevant features. For products 
that do not require a medical prescription, such as household products, 
the consumer or a family member may then take the lead in searching for 
products with the appropriate features.

For some types of assistive technologies, personnel who are trained 
and knowledgeable about product options and selection may be in short 
supply, as may be the physical locations where products can be viewed and 
tried. For example, the Rehabilitation Engineering and Assistive Technology 
Society of North America (RESNA) has stated that there are not enough 
occupational and physical therapists certified as assistive technology practi-
tioners or certified suppliers with the expertise needed to serve people who 
need powered mobility devices (RESNA, 2005). Likewise the American 
Foundation for the Blind has stated that a “critical shortage of professionals 
who are qualified to provide specialized computer skills training to blind 
and visually impaired people significantly affects their viability in today’s 
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job market” (AFB, 2001, unpaged). In yet another arena, the National 
Council on Disability has observed that it means little to recommend that 
the role of assistive technologies be considered more fully in the develop-
ment of individual education plans (under the Individuals with Disabilities 
Education Act) if no member of the team developing such plans “is familiar 
with the range of [technologies] available to address desired goals (NCD, 
2000b, unpaged).

Some consumers find information through state programs that have 
been funded under the Assistive Technology Act to aid consumers in learn-
ing about and acquiring technologies. For example, in a report on state 
activities funded under the Assistive Technology Act, RESNA (2003) found 
that the 34 states that provided data reported that they supported or oper-
ated 109 assistive technology demonstration centers. States also reported 
providing information to consumers through the Internet, e-mail, regular 
telephone and text telephone, and regular mail.

Financial Access

Particularly for the more expensive assistive technologies, a lack of 
financial resources can be a significant barrier to the acquisition of an ef-
fective, recommended technology. According to the University of Michigan 
survey of people with disabilities, the percentage of respondents for whom 
assistive technologies were paid for through public or private insurance (38 
percent) was about equal to those for whom their equipment was paid for 
personally or through family members (37 percent) (Carlson and Ehrlich, 
2005). Six percent received their equipment at no cost to themselves. People 
with low incomes were far more likely than people with higher incomes to 
report unmet needs for technology.

About 23 percent of the survey respondents sought help from an agency 
in selecting or purchasing equipment, and about 19 percent reported receiv-
ing help from an agency (Carlson and Ehrlich, 2005). Most people believed 
that they did not need agency help, but some said that they did not know 
an agency to contact. This again suggests the need for a more intensive 
public awareness effort.

As discussed further in Chapter 9, Medicare and private insurance 
coverage of assistive technologies is limited and often complex. Medicaid 
programs, for those who qualify, tend to cover a wider range of assistive 
technologies. This coverage is sometimes provided under waiver programs 
that do not extend to all parts of a state or to all categories of Medicaid 
recipients. The rules are often complex for consumers, family members, 
and even professionals.

One option for improving access to assistive technologies is through in-
novative practices in leasing or rental arrangements. One example is a leas-
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ing arrangement developed by the Center for Assistive Technology at the 
University of Pittsburgh Medical Center (UPMC) in conjunction with the 
UPMC Health Plan, a manufacturer of costly power wheelchairs, and a lo-
cal network of suppliers (Schmeler et al., 2003). The program is specifically 
designed to make the equipment quickly available to people with rapidly 
advancing health conditions (e.g., amyotrophic lateral sclerosis) whose use 
of the equipment may be limited to a period of months. Rather than the 
Health Plan purchasing a $25,000 power wheelchair for a consumer, the 
chair can be leased on a monthly basis for a reasonable fee. The fee includes 
the provision of all maintenance and upgrades as the person’s condition 
changes. Once that person no longer uses the equipment, it is recycled and 
re-leased. With the program, people with these conditions have access to 
equipment much sooner and the health plan claims significant cost savings. 
The suppliers and the manufacturer do not consider the program to have 
interfered with their profit objectives because the equipment can be leased 
repeatedly over several years.

A particularly weak point in the chain of effective technology use is 
coverage for maintaining, repairing, and replacing an assistive technology 
when necessary. Some users may have the knowledge and physical abilities 
to repair simple products, but expert assistance will often be required, espe-
cially for complex and expensive equipment. In addition, when an effective 
product is prescribed and is then used and wears out, people often find that 
their insurance does not provide for replacement or does not provide for 
replacement frequently enough. Chapter 9 recommends revisions in health 
plan policies to increase access to assistive technologies and support their 
maintenance, replacement, and repair.

Although the committee did not locate specific documentation, com-
mittee members working in rehabilitation reported decreasing numbers of 
assistive technology clinics and programs within hospitals and reductions in 
the scope of programs related to reduced rates of reimbursement and other 
onerous provider payment policies. (See footnote 2 in Chapter 9 on the con-
troversy about restrictions on reimbursements to inpatient rehabilitation 
facilities.) An analysis of the complex issues of payment for rehabilitation 
services was beyond the committee’s resources. Still, without mechanisms 
in place to fit equipment and adapt or train individuals in its proper use, 
even a potentially very effective assistive technology can fail.

Through the Consumer’s Eyes

One challenge for health care professionals, family members, and oth-
ers who may be involved in discussions of assistive technologies is to con-
sider outcomes “through the consumer’s eyes” (see, e.g., Taugher [2004] 
and Lilja et al. [2003]). Each of these parties may have priorities different 
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from those of the individual considering or using an assistive technology 
(Scherer, 2005).21

For example, from a user’s perspective, a seemingly inferior device may 
be more practical to use and maintain, may be less obtrusive in social situ-
ations, or may otherwise be more acceptable, and thus more effective than 
a more sophisticated device. Seigle cites the case of a man who had lost 
both arms in an accident.

Robotic arms were created and fitted to the man, but because they were 
hea�y and uncomfortable they stayed on the floor of his closet. When 
the man asked what he most wanted to do on his own, he answered that 
he just wanted to be able to go out to a restaurant and drink a be�erage 
without someone ha�ing to hold the cup. . . . In this case, the best assisti�e 
technology solution was a long straw.

Seigle (2001, unpaged)

In reality, although this anecdote highlights the mismatch between 
a technology and the user, a better solution for this individual would be 
prostheses that were lighter, more comfortable, and more functional. As 
described earlier, prostheses are the focus of considerable advanced research 
that has been given added impetus because of the wars in Iraq and Afghani-
stan, although cost will limit access to the more advanced devices for many 
individuals with limited or no insurance.

Research and experience suggest that consumer involvement in the 
selection process (rather than an essentially one-sided prescription by a 
health care professional) helps avoid later rejection or abandonment of the 
technology (see, e.g., Phillips and Zhao [1993], Gitlin [1995], and Riemer-
Reiss and Wacker [2000]). Abandonment or nonuse of a technology, par-
ticularly an expensive one, is a costly and wasteful outcome that contributes 
to policy maker and insurer concerns about the provision of coverage for 
assistive technologies and to the adoption of restrictive coverage policies 
and practices. The committee found no evidence, however, that the rate of 
abandonment of assistive technologies is higher or even equal to the rate at 
which people fail to complete or maintain complex medication regimens.

RECOMMENDATIONS

Creating more accessible environments—whether through the provision 
of better assistive technologies and improved mainstream products or the 
removal of barriers in buildings and public spaces—is an important avenue 

21 Committee members reported hearing the label “inflictor” applied to professionals who 
prescribe or select assistive technologies without involving the consumer and considering that 
person’s views about what will work in his or her own life.
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to independence and community participation for people with disabilities. 
This chapter has identified needs in two broad areas: the development of 
new or improved technologies and the better use of existing technologies. 
The discussion below sets forth three recommendations related to these 
needs. Chapters 6 and 9 identify additional steps related to regulatory and 
financing policies.

Innovation and Technology Transfer

New and more effective assistive technologies are possible. For prod-
ucts with large markets, a good business case for investment in research, 
development, and production can often be made, although it may still be 
useful for consumers, policy makers, and others to become more articulate 
and persuasive in encouraging investment. Unfortunately, many types of 
assistive technology do not fit this model, and normal market processes fall 
short in meeting urgent consumer needs.

Tackling this shortfall is, however, complex. Although government 
efforts to promote assistive technology development and commercial ap-
plications do appear to have had positive results, the committee concluded 
that a more detailed exploration of obstacles, possible incentives, and even 
mandates would be useful. This exploration could build on the analyses 
cited in this chapter and other related work. It should involve a broad range 
of participants and should use subgroups as appropriate to investigate is-
sues related to particular barriers, incentives, or product categories and to 
identify priorities for new public investments in the development and evalu-
ation of assistive and accessible technologies. As recommended in Chapter 
9, it is also important to undertake research to support coverage decisions 
for assistive technologies based on evidence of effectiveness.

Recommendation 7.1: Federal agencies that support research on assis-
tive technologies should collaborate on a program of research to im-
prove strategies to identify, develop, and bring to market new or better 
assistive technologies for people with disabilities. Such research should 
involve consumers, manufacturers, medical and technical experts, and 
other relevant agencies and stakeholders.

As noted in this chapter, some helpful steps have been taken to increase 
government support for technology development and transfer. Funding for 
the Rehabilitation Engineering Research Centers program, for instance, 
almost doubled between FY 1999 and FY 2001 but has recently dropped 
back slightly. Additional research by NIDRR, units of the National Insti-
tutes of Health, the National Science Foundation, and other relevant agen-
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cies is needed to identify both new technologies and strategies for getting 
effective products to consumers.

Research into better methods to develop and bring to market effective 
new technologies needs to extend beyond “high-tech” technologies. Strate-
gies to promote research and commercial development to improve relatively 
“low-tech” but common equipment, such as walkers, are also important.

Another topic for research is the role of legislation, including exist-
ing policies such as the ADA and Section 508 of the Rehabilitation Act, 
in providing incentives to industry by enlarging the market for accessible 
technologies. One study that examined patent applications in an attempt to 
assess the impact of the ADA on assistive technology development found 
that although references to civil rights laws were not typical in patent re-
cords, applications mentioning the ADA increased after passage of the act 
(Berven and Blanck, 1999). That study, which examined patent applications 
from 1976 through 1997, found a substantial increase in the numbers of 
patents related to various kinds of impairments over the entire period but 
did not note a particular spike after the passage of the ADA.

Accessible Mainstream Technologies

As described earlier in this chapter, public policies have sought to make 
some mainstream products more accessible, particularly telecommunica-
tions and other electronic and information technologies. Some of these 
policies apply only to government purchases. The ADA focused on reduc-
ing certain kinds of environmental barriers and setting standards for the 
accessibility of buildings, transportation systems, and other public spaces. 
Although that law and accompanying regulations covered some products 
that are often installed in buildings (e.g., ATMs), many other mainstream 
products that are not covered by the ADA or other policies also present 
substantial barriers to people with disabilities. With an aging population, 
inaccessible mainstream products will present increasing burdens and costs 
to individuals with disabilities in the form of reduced independence and 
reduced participation in the community. This, in turn, will create costs for 
family members and other caregivers and for society in general. As with the 
policies discussed in other chapters, further actions to remove barriers and 
expand access to helpful technologies will have to be assessed in relation to 
other pressing demands on public and private resources.

Recommendation 7.2: To extend the benefits of accessibility provided 
by existing federal statutes and regulations, the U.S. Congress should 
direct the Architectural and Transportation Barriers Compliance Board 
(the Access Board) to collaborate with relevant public and private 
groups to develop a plan for establishing accessibility standards for 
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important mainstream and general use products and technologies. The 
plan should

• propose criteria and processes for designating high-priority 
product areas for standard setting;

• identify existing public or private standards or guidelines that 
might be useful in setting standards; and

• include medical equipment as an initial priority area.

This recommendation proposes a priority-setting process to extend the 
accessibility policies of the federal government to new product areas. Such 
a process would take industry concerns as well as consumer and health 
professional concerns into account and would also consider technical issues 
in setting standards for different kinds of products. Taking into account the 
issues discussed in Chapter 6, the committee identified medical equipment 
as a priority area. It also identified home products and product packaging 
as particularly important for helping people maintain the most basic levels 
of independence in activities of daily living. Among the criteria that might 
be considered in a priority-setting process are the numbers of people likely 
to be affected by a product and related standards, the potential for stan-
dards to improve product accessibility, and the potential for standards to 
have unwanted effects, such as sharply increasing costs and discouraging 
innovation.

Increasing Public and Professional Awareness

Discussions of assistive technology generally focus on the development 
of new and better assistive and accessible technologies and on better insur-
ance coverage. An equal need (also acknowledged in the 1991 IOM report 
on disabilities) exists to make sure that people with disabilities and those 
close to them are aware of existing products or product categories, espe-
cially products that may not be mentioned or prescribed by health care pro-
fessionals. Increasing consumer and professional knowledge about assistive 
technologies should increase the use of the products, which should, in turn, 
make the market for such products more attractive to private companies, 
promote greater product diversification, reduce the costs of some products, 
and generally increase product availability.

The committee believes that a substantial national program to increase 
the awareness, availability, and acceptability of assistive technologies and 
accessible mainstream technologies is timely, given the demographic changes 
in the United States noted earlier in this report. The objectives would be to 
assist the people with disabilities, family members and friends, and health 
professionals in learning about (1) the existence and range of potentially 
beneficial mainstream and assistive technologies and (2) the ways in which 
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consumers and professionals can obtain additional, up-to-date information 
about available technologies and products. A campaign can build on the 
information provision efforts already undertaken by NIDRR and other 
federal agencies and upon the particular expertise of the Centers for Disease 
Control and Prevention in developing and managing public and profes-
sional awareness programs. In addition, state public health programs are 
natural partners in developing and implementing an awareness campaign. 
The campaign can also build on ideas suggested by the National Task Force 
on Technology and Disability in its draft report (NTFTD, 2004).

Recommendation 7.3: The Centers for Disease Control and Preven-
tion, working with the National Institute on Disability and Reha-
bilitation Research, should launch a major public health campaign to 
increase public and health care professional awareness and acceptance 
of assistive technologies and accessible mainstream technologies that 
can benefit people with different kinds of disabilities.

Increasing Public Awareness

The consumer component of a public awareness campaign would tar-
get not only the lack of knowledge about available technologies but would 
also help people assess whether they have developed functional deficits for 
which helpful products exist. The campaign would include guidance for 
people on

• recognizing their potential needs for assistive technology;
• finding useful information about available technologies and their 

pluses and minuses;
• identifying and evaluating specific products;
• locating sources of financial assistance; and
• working with health care professionals, suppliers, manufacturers, 

and others to obtain, maintain, adjust, repair, or replace equipment.

In some cases, people are aware of products but consider them un-
attractive or stigmatizing, which can be a major barrier to their use. A 
large-scale, long-term, repetitive public media campaign to increase the ac-
ceptance of assistive technologies can highlight what products are available 
to “make life easier” and convey that it is normal to use smart technologies. 
Promotions might show celebrities using technologies and natural-looking 
aids. Another strategy might be to persuade the producers of popular televi-
sion programs to show the unobtrusive, routine use of assistive technolo-
gies. The idea is to help people feel more comfortable using technologies 
that may allow them to live independently longer or to stay with their 
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families longer by reducing the amount of informal caregiving needed. If 
a public awareness campaign identifies unattractive product design as a 
problem, then that knowledge can also guide contacts with manufacturers 
and designers about how to modify the products to reduce this barrier to 
the use of helpful technologies.

Increasing Professional Awareness

In contrast to medications, getting assistive technologies to those who 
could benefit from them requires more than a physician’s prescription. The 
process also involves the broader spectrum of rehabilitation professionals, 
such as physical and occupational therapists. Current data suggest that the 
primary source of information regarding assistive technologies is physicians 
and other medical personnel (Carlson and Ehrlich, 2005). It also suggests 
that many people are also unaware of their options.

Nonetheless, in the committee’s experience, the lack of awareness by 
health care professionals (especially those who are not rehabilitation spe-
cialists) of the range of assistive technologies and their potential uses is a 
significant barrier to the wider and more effective use of these technologies. 
Remedying this lack of awareness will involve efforts on several fronts, 
including the undergraduate, graduate, and continuing education of health 
professionals. The committee recognizes that space is at a premium in heav-
ily loaded and tightly structured professional training curricula. Strategies 
need to be identified to provide quick, interesting, and effective means of 
injecting information about helpful technologies and methods of assessing 
consumer needs into education programs.

Health care professionals themselves generally do not need to be ex-
perts in the technologies; rather, they need to know, in general, what exists 
that might help their patients or clients and what basic features of a tech-
nology are important for a given patient (e.g., features for people who lack 
fine motor skills). With this basic knowledge, physicians and other health 
care professionals may continue their education about particular technolo-
gies on their own, designate staff to become resources, or encourage their 
patients or clients to investigate technologies that do not require a physician 
prescription or particular professional assistance.

In sum, increasing consumer and professional awareness of useful assis-
tive and accessible technologies should have a positive effect on the use of 
these technologies and, in turn, on people’s functioning and independence. 
As noted throughout this chapter, the acquisition of useful technologies 
may be limited by a lack of insurance coverage or other financial access, 
particularly for people with modest or low incomes. The next two chapters 
discuss selected issues related to the financing of health care services for 
people with disabilities.



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

222

8

Access to Health Insurance and the Role of 
Risk-Adjusted Payments to Health Plans

I ha�e to go down my list of medications and choose which pills I can 
take and which ones I can’t. . . . Some months, I ha�e a little extra money 
and I can take it, and other months I can’t. . . . I’�e just been picking and 
choosing. . . . I ha�en’t done myself any fa�ors by doing that, but you ha�e 
to do what you’�e got to do.

Maggie (woman with multiple sclerosis waiting for Medicare coverage) 
Quoted by Williams et al. (2004)

Maggie had to make decisions about which medications to take and 
which to forego, which is a dangerous dilemma. In her case, these hard 
choices are necessary because she has just started receiving Social Secu-
rity Disability Insurance (SSDI) benefits but will not become eligible for 
Medicare for 2 more years. In the interim, she has no health insurance. 
For others, the complexities of the Medicare prescription drug program 
or the state-federal Medicaid program can lead to interruptions in access 
to services or medications as program rules change or individual circum-
stances fluctuate. Yet others lose coverage when they lose their job or their 
employer stops offering health insurance. Although people with disabilities 
are somewhat more likely than other people to have insurance (especially 
public insurance), the consequences of a lack of insurance can be more se-
vere for them because they often have more needs for health care (DeJong 
and Sutton, 1998).

In 1991, the Institute of Medicine (IOM) report Disability in America 
observed that “a system that provided accessible, affordable, quality health 
care for all would have enormous beneficial effect on the prevention of dis-
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ability. Yet economic and political hurdles to that end are formidable, and 
a near-term solution is not in sight” (p. 281). Those observations about 
the obstacles to the creation of such a health system are as true today as 
they were 15 years ago. Recent renewed attention to the problem of un-
insurance at the national level and the movement by some states toward 
universal coverage are encouraging (see, e.g., NCSL [2007]). Still, the bar-
riers to affordable coverage for all Americans remain daunting. Moreover, 
as many have argued, even with better access to insurance, the American 
health care delivery and financing system was not and is not well designed 
to meet the needs of people with serious long-term health conditions or 
disabilities (see, e.g., Anderson and Knickman [2001], IOM [2001a,b], 
Wagner et al. [2001], DeJong et al. [2002], Vladeck [2002]. Eichner and 
Blumenthal [2003], Etheredge and Moore [2003], NCD [2005], Teitelbaum 
et al. [2005], Iezzoni and O’Day [2006], and Palsbo and Kailes [2006]). As 
the baby boom generation enters old age, these flaws in the design of the 
American health care delivery and financing system are likely to become 
even more troublesome—at the same time that general anxieties about the 
affordability and sustainability of the current acute and long-term care 
services grow.

A comprehensive discussion of the deficiencies of the current system 
of health insurance and directions for reform is beyond the scope of this 
report, but this chapter and the next chapter highlight certain shortfalls that 
seriously affect people with disabilities. Chapter 4 discussed the improve-
ments in the organization and coordination of services that could be made 
for young people with disabilities as they move from pediatric to adult care. 
Most of those improvements involve changes that would be applicable to 
care for people of any age.

The charge to the IOM included two issues related to the financing of 
health care for people with disabilities. The first issue, which is discussed 
in this chapter, involves methods for adjusting Medicare, Medicaid, or em-
ployer payments to health maintenance organizations (HMOs) and other 
health plans to account fairly for the potentially high health care costs of 
health plan members with disabilities. The second issue, health insurance 
coverage of assistive technologies, is discussed in the next chapter, which 
also examines the coverage of personal assistance services. In addition, the 
next chapter reviews the fiscal context of decisions about expanding cover-
age, the constraints that rising costs place on policies to expand access to 
needed services, and the confusion surrounding complex federal and state 
changes in Medicaid.

This chapter begins by reviewing data on health insurance coverage 
by age and disability status. It notes some areas of concern, including the 
waiting period before SSDI-based Medicare coverage begins and the insta-
bility in children’s enrollment in public insurance programs. The subsequent 
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sections summarize the characteristics and complexities of health insurance 
markets as a source of coverage for people with disabilities and the threats 
to future coverage posed by competitive market dynamics, including the 
avoidance by health plans of people at risk for higher-than-average health 
care costs. The chapter discusses strategies to respond to the latter dynamic 
by risk adjusting payments to health plans. Appendix C includes a more 
detailed examination of risk adjustment methods. The chapter concludes 
with recommendations.

HEALTH INSURANCE COVERAGE FOR 
PEOPLE WITH DISABILITIES

Today, as in 1991, when IOM published the report Disability in Amer-
ica, people with disabilities are somewhat more likely than people without 
disabilities to be insured. This is primarily because they are more likely 
to qualify for public health insurance, although insurance coverage status 
varies considerably among people with disabilities by age and type of dis-
ability. The major sources of health insurance for people with disabilities 
continue to be Medicare, Medicaid, and private employer-sponsored health 
plans. For many veterans with disabilities, especially those that are com-
bat related, the Veterans Health Administration is an additional source of 
coverage.1

Nevertheless, as described below, depending on their age and type of 
disability, between 5 and 14 percent of people with disabilities who are 
under age 65 lack insurance. Lack of coverage creates a variety of prob-
lems for this population. For example, a survey reported by Hanson and 
colleagues (2003) found that people with disabilities who lacked insurance 
were more likely than their peers with insurance to have no regular physi-
cian, to have trouble finding physicians who understood their disabilities, 
and to have postponed or to have gone without care. Data on children with 
special health care needs likewise show higher rates of unmet needs among 
those without health insurance (see, e.g., Dusing et al. [2004] and Mayer 
et al. [2004]). Although it did not identify the health insurance status of 
the respondents, a 2004 Harris Poll found that 24 percent of respondents 
with severe disabilities, 11 percent of those with moderate or slight dis-
abilities, and 7 percent of those reporting no disability reported going 
without needed health care (Harris Interactive, Inc., 2004a; see also Harris 
Interactive [2004b]). Beyond financial issues, these findings of unmet need 

1 Data indicate that in 1999 about half of veterans had Medicare coverage (most because 
they were over age 64 but others because of serious disability) (Hynes, 2002). A recent analysis 
of data on veterans who had received care for stroke found that 30 percent used services only 
through the Veterans Health Administration (Jia et al., 2006).
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may also reflect barriers to access in health care facilities, transportation, 
and other aspects of the environment.

As discussed in the next chapter, even for people with insurance, the 
policies of Medicare, Medicaid, and private health plans often restrict 
access to assistive products and services that are particularly important 
to people with mobility, self-care, and certain other types of limitations. 
Moreover, individuals with disabilities are more likely than others to have 
low incomes that make deductibles, copayments, and coinsurance a burden, 
which may deter them from seeking these products and services.

Health Insurance for Older Adults with Disabilities

Approximately 36 million people age 65 or over are covered by the 
federal Medicare program without regard to their disability status or in-
come (CMS, 2006a).2 About 9 in 10 Medicare beneficiaries have some 
additional public or private coverage that pays for certain costs or services 
that Medicare does not cover (e.g., the deductible for inpatient care, which 
is $992 per episode of illness for 2007) (Super, 2002; CMS, 2006j). This 
additional coverage (with the exception of traditional Medicaid) generally 
does not fill the gaps in coverage of long-term institutional or personal care 
services.3 The new Medicare drug program partly fills one major gap: the 
lack of coverage for drugs.

In 2003, more than 60 percent of older Medicare beneficiaries had 
either individually purchased “Medigap” policies or employer-sponsored 
supplemental insurance (or both) to help pay for the deductibles and other 
expenses not paid for by Medicare (CMS, 2005a). This figure was down 
from the more than 70 percent of beneficiaries who had such coverage in 
1994 (CMS, 1994). Employer sponsorship of retiree health benefits has 
dropped in recent years (particularly for new retirees), and the costs to 
retirees with employer-sponsored coverage have increased (Fronstin, 2005; 
Kaiser Commission and Health Research and Educational Trust, 2005). As 
is the case for Medicare itself, neither employer-sponsored nor individu-

2 Medicare eligibility depends on eligibility for Social Security, which is based on required 
payroll tax contributions to that system. National survey data show that nearly all (99 percent) 
of those over age 65 have health insurance. Other data suggest that perhaps 5 to 20 percent 
of older residents in some states may lack Medicare, although in New York City at least, the 
majority of those not covered by Medicare have private insurance or Medicaid coverage (Gray 
et al., 2006). Many, but not all, of those without Medicare coverage are immigrants.

3 For the purposes of this report, long-term care refers to supportive health, personal care, 
and related services that are provided over an extended period to people who are limited in 
their ability to care for themselves as a result of a chronic condition. Care may be provided 
in institutions or in the community. Regular use of primary and specialist physician services 
or periodic short-term hospitalizations as a result of a chronic condition that does not limit 
self-care is usually not characterized as long-term care.
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ally purchased supplemental insurance is particularly tailored to meet the 
needs of individuals with disabilities; coverage of long-term care services 
is minimal or absent (see the summary of Medigap plan options in CMS 
[2006b]).4

With some exceptions, federal and state rules generally allow insurers 
offering Medigap policies to charge higher premiums or restrict sales to 
people with health problems or disabilities. To simplify comparisons and 
to reduce marketing abuses and other problems, federal rules establish 12 
different, standardized benefit options for these policies (CMS, 2006b).

In addition to employer-sponsored or individually purchased supple-
mental options, Medicare beneficiaries may also enroll in private Medicare 
Advantage (formerly Medicare+Choice) health plans. Although these plans 
vary, they generally offer extra benefits similar to those available in some 
or all Medicare supplemental policies. In 2005, approximately 5.5 million 
beneficiaries opted for these plans, which typically limit the choice of pro-
viders and are concentrated in urban areas (Gold, 2006). As discussed later 
in this chapter and in Appendix C, Medicare Advantage and other, similar 
health plans typically receive capitated payments (i.e., a per person payment 
for a defined time period) rather than per service payments.

Finally, more than 4.7 million low-income beneficiaries age 65 and over, 
including many with serious disabilities, have additional coverage through 
the federal-state Medicaid program (CMS, 2005a). More than 80 percent 
of these dually eligible beneficiaries receive assistance with Medicare Part 
B premiums and cost sharing; the rest receive either assistance with premi-
ums only or assistance with both premiums and cost sharing (Peters, 2005; 
Kaiser Commission, 2006b). More than two-thirds of Medicaid spending 
for dually eligible beneficiaries goes for long-term care, including home care 
(Kaiser Commission, 2005).

In sum, nearly all adults age 65 and over have health coverage through 
Medicare, and most also have some form of supplemental private or public 
coverage. Those with very low incomes often have additional Medicaid 
coverage. The main concern for this group is the scope of coverage, for 
example, coverage of assistive technologies and personal care services, as 
discussed in Chapter 9.

4 The market for private long-term care insurance is growing but is still small and not rel-
evant for people with existing disabilities. As of 2002, an estimated 9 million long-term care 
insurance policies had been sold since 1987, and an estimated 70 percent of these policies 
were still in force (AHIP, 2004). Industry statistics do not report the number of policies held 
by people age 65 and over. 
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Health Insurance for Younger Adults with Disabilities

Health insurance coverage is more varied and uncertain for younger 
adults with disabilities than for older, Medicare-eligible adults. A recent 
analysis of data collected from 1997 to 2002 by Olin and Dougherty 
(2006) reported that people ages 18 to 64 who have functional or mobility 
limitations are more likely to have public insurance than people without 
such limitations and are slightly less likely to be uninsured altogether 
(Table 8-1). Nonetheless, more than 8 percent of people ages 18 to 64 who 
had difficulties with activities of daily living (ADLs) had neither public nor 
private insurance.

TABLE 8-1 Insurance Status of Adults Ages 18 to 64 with Physical, ADL 
or IADL Limitations, Civilian, Noninstitutional Population, Pooled Data 
for 1997 to 2002

Characteristic Total Ages 18–49 Ages 50–64

Population (in 1,000s) 18 to 64a 170,805 128,906 41,899

Limitation and insurance status 

Number (in 1,000s) with no limitation 156,380 121,286 35,095
 Percent private insurance 79.0 77.3 84.8
 Percent public insurance 5.7 6.0 4.5
 Percent no insurance 15.3 16.7 10.7

Number (in 1,000s) with physical limitation 11,060 5,730 5,330
 Percent private insurance 53.2 52.7 53.8
 Percent public insurance 33.0 31.9 34.2
 Percent no insurance 13.8 15.5 12.0

Number (in 1,000s) with IADLs 1,885 1,093 792
 Percent private insurance 31.3 32.4 29.9
 Percent public insurance 59.5 57.5 62.3
 Percent no insurance 9.1  —  —

Number (in 1,000s) with any ADLs 1,480 798 682
 Percent private insurance 32.9 33.3 32.6
 Percent public insurance 58.8 60.3 57.1
 Percent no insurance 8.3 —  —

NOTE: Any ADL = having activity of daily living limitations, regardless of other limitations; 
IADL = having instrumental activity of daily living (IADL) limitations but no ADLs; physical 
limitation = having no limitations in ADLs or IADLs, mobility limitations only; no limita-
tion = having no activity or mobility limitations. Percentages may not add to 100 because of 
rounding. Dashes indicate less than 100 sample cases.

 aThe numbers of individuals for whom data on limitations were missing were not included 
in the population count.

SOURCE: Olin and Dougherty (2006). Data from Medical Expenditure Panel Survey, 1997 
to 2002.
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Using different classifications of impairments and data from a single 
year (2001), Iezzoni and O’Day (2006) reported higher levels of uninsur-
ance for people with certain self-reported vision, hearing, and mobility 
impairments than for people with no impairment. For example, 21 percent 
of those with major vision loss lacked insurance. Iezzoni and O’Day also 
found that approximately 20 percent of people under age 65 with a major 
impairment had Medicaid coverage only, almost 11 percent had Medicare 
only, and about 6 percent were dually eligible for Medicaid and Medicare 
coverage. Other data show that in 2003 about 37 percent of all dually eli-
gible individuals were under age 65 (CMS, 2005a, Section 8).

The analysis cited in Table 8-1 did not differentiate between employer-
sponsored private insurance and individually purchased insurance. Com-
panies that sell health insurance to individuals generally restrict the ability 
of people with serious chronic health conditions or disabilities to purchase 
coverage.5 In the Medical Expenditure Panel Survey for 2004, only 13 indi-
viduals of the 7,000 adults under age 65 with a disability (broadly defined) 
in the 30,000-person sample reported having nongroup insurance (Jeffrey 
Rhoades, survey statistician, Agency for Healthcare Research and Quality, 
personal communication, August 30, 2006). (Given a policy that requires 
a minimum sample size of 100 for estimation purposes, the survey analysts 
did not generate a population estimate for this group.) Based on the same 
source, an estimated 3.9 percent of younger adults without disabilities have 
this kind of insurance.

As the severity of limitations increases, so does the percentage of ex-
penses paid by Medicaid and Medicare (Table 8-2). For people ages 18 to 
44 with disabilities, Medicaid is substantially more important as a source 
of payment than it is for people ages 45 to 64. Overall, about 8 million 
people between the ages of 18 and 64 who have disabilities are covered by 
Medicaid. They account for about 16 percent of total Medicaid program 
enrollment and about 43 percent of total expenditures (Kaiser Commis-
sion, 2005).

Employment-Based Insurance

For people with disabilities who are employed (and, often, for their 
family members), employer-based health insurance is an important resource 
that provides access to coverage that is often not available or not afford-
able in the market for individually purchased insurance. Individuals with 

5 Various federal and state policies, which are too complex for a brief summary, impose 
some limitations on private insurance practices related to the issuance, renewal, and pricing 
of insurance as they affect people with health conditions (see, e.g., Williams and Fuchs [2004] 
and Buchmueller and Liu [2005]).
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TABLE 8-2 Sources of Payment by Age Group and Disability Status 
for Adults Ages 18 to 64 with Functional Limitations, U.S. Civilian, 
Noninstitutionalized Population, 1997 to 2002

Age (Years) and Limitation

Percent Distribution of Total Expenses by Source of Payment

Self Medicare Medicaid Private Other

Totala 23.5 4.8 10.1 52.0 9.6
All 18-49-year-olds 23.2 3.5 11.8 52.0 9.5
 No limits 25.5 0.8 7.1 58.3 8.4
 Physical limits 18.4 11.1 21.4 37.3 11.9
 IADL only 14.8 10.2 31.2 25.5 18.4
 Any ADL 9.2 15.7 39.0 23.2 12.9
All 50-64-year-olds 24.0 6.7 7.7 52.0 9.6
 No limits 27.3 2.0 3.0 59.8 7.9
 Physical limits 20.6 10.5 13.4 44.7 10.8
 IADL only 19.4 16.4 19.1 33.9 11.2
 Any ADL 13.5 22.4 16.9 30.2 17.0

NOTE: Any ADL = having activity of daily living limitations, regardless of other limitations; 
IADL only = having only instrumental activity of daily living limitations; physical limitation 
having no ADL or IADL limitations, i.e., mobility limitations only; no limitation having no 
activity or mobility limitations. Other category includes data for those with veterans’ health 
benefits. Percentages may not add up to 100 because of rounding.

 aOnly individuals who had a medical event were included in the total. Data for individuals 
who had eyeglass expenditures were not included in this table.

SOURCE: Olin and Dougherty (2006). Data from Medical Expenditure Panel Survey, 1997 
to 2002.

employer-provided health insurance who become disabled (or whose family 
member becomes disabled) generally do not face a higher premium or the 
loss of coverage, as long as they remain in the employer group. The loss of 
employment can result in the loss of affordable insurance for the worker 
and his or her family members, although people who stop working as a 
result of a disability may be able to pay for continued employer coverage 
for up to 18 months. (This continuation coverage is available—without 
employer subsidy of the premium—under provisions of the Consolidated 
Omnibus Budget Reconciliation Act of 1985. This coverage is often referred 
to as “COBRA coverage” for its legislation acronym.6)

6 If an individual without a disability qualifies for COBRA coverage as a result of job loss 
or reduction in hours and then becomes disabled under Social Security Administration criteria 
within the first 60 days of coverage, he or she can qualify for an additional 11 months of 
coverage (U.S. Department of Labor, 2007). This could bring that person nearly through the 
29-month waiting period between becoming qualified for SSDI benefits and being eligible for 
Medicare.
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Although employment-based health insurance has many advantages, 
especially in the present U.S. political culture, linking health insurance to 
employment can expose people with disabilities to an additional risk of 
discrimination. Notwithstanding antidiscrimination policies, employers, 
especially small employers, may be reluctant to hire people with disabilities 
or chronic health problems for fear of subsequent increases in health insur-
ance premiums for their employees, although the policies of some states 
limit the size of yearly rate increases (see discussion below). Even large 
companies that self-fund most of their health plans’ costs (and pay only 
for insurance administration and perhaps reinsurance against very costly 
claims) may be reluctant to hire individuals whom they believe would fur-
ther increase their costs. Data suggest that the highest-cost 10 percent of 
adults with employment-based coverage accounted for 60 percent of the 
health care costs for that group (Merlis, 2005). In addition, workers who 
have family members with serious chronic conditions or disabilities may 
fear discrimination.

Employees with disabilities have some legal protections against certain 
kinds of discrimination, although discrimination can be hard to prove. Title 
I of the Americans with Disabilities Act (ADA) restricts an employer from 
discriminating in the “terms and conditions of employment,” for example, 
refusing to hire people with disabilities or excluding them from health in-
surance plans. The boundaries of the ADA provisions are not clear, and dif-
ferential coverage of health conditions is allowed under some circumstances 
(Mathis, 2004). For example, an employer’s health insurance plan can 
generally exclude coverage for certain kinds of services (e.g., home health 
care), as long as the limitations apply to all plan members. In addition, as 
noted elsewhere in this report and in Appendix D, the U.S. Supreme Court 
has narrowly interpreted the ADA definition of disability so that fewer 
people are protected than lawmakers had anticipated when they passed the 
legislation. The ADA does not apply to discrimination against workers on 
the basis of the disability status of family members (Sara Rosenbaum, Hirsh 
Professor and Chair, Department of Health Policy, George Washington 
University, personal communication, December 18, 2006).

Title V of the ADA contains explicit limitations on the application of 
the law to health insurers. Six years after passage of the ADA, however, 
the Health Insurance Portability and Accountability Act (PL 104-191) 
added some restrictions on insurer group health plans. Unlike insurers 
selling coverage directly to individuals, these group plans cannot charge 
individuals higher premiums on the basis of their health status or history 
and generally cannot limit coverage of preexisting conditions for more than 
12 months and (U.S. Department of Labor, 2004a). (A preexisting condi-
tion is a condition for which medical advice or medical care was provided 
or recommended during the 6 months before an individual’s enrollment in 
a covered health plan.) In addition, the law includes “guaranteed issue” 
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provisions that prohibit insurers from refusing to renew policies for small 
employer groups (those with 2 to 50 employees) and from refusing to offer 
coverage to these groups—if the employers are willing and able to pay the 
premium. Under federal law, insurers can, however, charge one employer 
more than another on the basis of the claims experience or health status of 
its employees (Merlis, 2005). Other laws (e.g., the Mental Health Parity Act 
of 1996) also limit certain kinds of discrimination in health insurance.

Insurance regulation has traditionally been the province of the states, 
and many states preceded the federal government in adopting policies simi-
lar to those cited above. Most states have also adopted other policies aimed 
at making health insurance more available, affordable, and stable for small 
employers and their employees, although assessments of their success vary 
(see, e.g., NAHU [2005], Chollet [2006], and Kofman and Pollitz [2006]).7 
For example, many states have policies that restrict the extent to which 
insurers can take employee characteristics (e.g., age and health status) into 
account in setting rates for small groups. Some states also regulate insurer 
marketing practices, for example, forbidding insurers from marketing only 
to low-risk groups.

Medicare and Medicaid

Although Medicare is generally thought of as a program for older 
individuals, Medicare covered some 6,700,000 people under age 65 in 
2005 (CMS, 2006f). These younger adults, who became eligible for Medi-
care after they qualified for SSDI benefits, account for about 15 percent 
of all Medicare beneficiaries. An analysis of 1995 data reported that 37 
percent of younger beneficiaries had mental retardation, severe mental ill-
ness, or dementia (Foote and Hogan, 2001). In 2003, about 5 percent of 
younger Medicare beneficiaries, mostly individuals with the diagnoses just 
mentioned, lived in institutions (CMS, 2005a). As noted earlier, Medicare 
coverage of long-term institutional care is very limited.

With few exceptions, adults under age 65 who qualify for SSDI ben-
efits must wait 24 months after they start receiving benefits before they 
can enroll in Medicare.8 (The exceptions allow benefits to start earlier for 
qualifying individuals who have been diagnosed with amyotrophic lateral 

7 The federal Employee Retirement Income Security Act restricts state regulation of large em-
ployers who use insurers to administer their insurance benefits but who self-insure the cost.

8 In 1971, when the House Committee on Ways and Means recommended the extension of 
Medicare to working-age adults with disabilities, it explained that the waiting period served 
several purposes, including to “help keep the costs within reasonable bounds, avoid overlap-
ping private health insurance protection, particularly where a disabled worker may continue 
his membership in a group insurance plan for a period of time following the onset of his dis-
ability and minimize certain administrative problems that might otherwise arise. . . . Moreover, 
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sclerosis or end-stage renal disease or individuals who have had a kidney 
transplant [Whittaker, 2005].) The waiting period for Medicare cover-
age is a serious hardship for many individuals, most of whom qualify for 
disability insurance in the first place because they have a serious medical 
condition that precludes working and is expected to end in death or to last 
at least 1 year.9 One study estimated that approximately 400,000 of the 
1.26 million individuals in the Medicare waiting period in 2002 lacked any 
form of health insurance (Dale and Verdier, 2003).10 Others are covered 
by a family member’s health plan or veterans health benefits, and some are 
able to pay for the continuation of employer-based coverage for up to 18 
months under COBRA provisions.

Roughly 40 percent of those who qualify for SSDI also qualify for Sup-
plemental Security Income (SSI) and are enrolled in Medicaid (Whittaker, 
2005). SSI provides cash benefits for low-income individuals with disabili-
ties. In most states, people who qualify for SSI are automatically qualified 
for Medicaid in the month that they apply for SSI (and sometimes retro-
actively), although some states require a separate Medicaid application 
(Lopez-Soto and Sheldon, 2005). The U.S. Congress has also provided 
that some former SSI recipients remain eligible for Medicaid under certain 
conditions.

Not surprisingly, interviews suggest that many SSDI beneficiaries who 
lack insurance during the Medicare waiting period forego necessary medical 
services, medications, and rehabilitation care (Williams et al., 2004). The 
final section of this chapter returns to the problems created by the SSDI 
waiting period and includes a recommendation for phasing it out.

Health Insurance for Children

As a group, children with disabilities are more likely than other chil-
dren to be insured and are somewhat more likely than other children to 
have public insurance. In theory, children covered by Medicaid have more 
extensive coverage than adults through the Early Periodic Screening, Detec-
tion, and Treatment (EPSDT) program (see Chapters 4 and 9). Also, federal 

this approach provides assurance that the protection will be available to those whose disabili-
ties have proven to be severe and long lasting” (U.S. House of Representatives, Committee on 
Ways and Means, 1971, p. 67, as cited in Whittaker [2005]).

9 Most recipients of SSDI benefits qualify on the basis of their own work experience, but 
some qualify as surviving disabled spouses or children of workers. In addition, adult children 
who become disabled before age 22 can obtain Social Security disability benefits if a par-
ent who is retired, disabled, or deceased has paid qualifying amounts into the system (SSA, 
2007b).

10 Another study reported that during the waiting period, 12 percent of beneficiaries died 
but 2 percent recovered and left SSDI (Riley, 2004).
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policies require school districts to pay for certain services and assistive tech-
nologies for children who need special education and related services.

An analysis of Medical Expenditure Panel Survey data for the year 
2000 reported insurance data for children with and without special health 
care needs (Chevarley, 2006).11 Reflecting their higher rate of Medicaid 
coverage, approximately 5 percent of children with special health care 
needs and 9 percent of children without special health care needs were un-
insured at some time in the preceding year (Table 8-3). Almost 70 percent of 
children in both groups were, however, covered by private insurance. Data 
from the 2004 National Health Interview Survey show that 7.5 percent of 
children with activity limitations and 9.5 percent of children without such 
limitations were not insured (H. Stephen Kaye, Research Director, Institute 
for Health and Aging, University of California, San Francisco, personal 
communication, December 14, 2006). This survey showed lower levels of 
private health insurance for children with activity limitations (52 percent) 
than for children without such limitations (63 percent). For children overall 
(not only those with disabilities or special health care needs), data from the 
Current Population Survey show that in 2005 about 65 percent of children 
had private health insurance (92 percent of it employer based), 30 percent 
had public coverage, and 11 percent had no insurance (DeNavas-Walt et 
al., 2006). Other data indicate that in 2003 25 percent of children who 
were uninsured for all or part of a year and 12 percent of children who had 
insurance during the entire year received no care during the year (RWJF, 
2006).

11 About 16 percent of children are characterized as having special health care needs. As 
explained in Chapter 4, the Maternal and Child Health Bureau of the U.S. Department of 
Health and Human Services defines children with special health care needs as “those who 
have or are at increased risk for a chronic physical, developmental, behavioral, or emotional 
condition and who also require health and related services of a type or amount beyond that 
required by children generally” (McPherson et al., 1998, p. 137).

TABLE 8-3 Insurance Coverage for Children With and Without Special 
Health Care Needs (SHCN), by Type of Coverage, 2000

Insurance All Childrena Children with SHCN Children without SHCN

Any private 69.4 69.4 69.9
Public only 21.8 25.9 20.9
Uninsured 8.7 4.7 9.3

 aIncludes unknown special health care need status, which is not shown. In 2000, an esti-
mated 3 percent of children had unknown special health care needs.

SOURCE: Chevarley (2006). Data from Household Component of the Medical Expenditure 
Panel Survey, 2000.



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

2�� THE FUTURE OF DISABILITY IN AMERICA

Analyses of data from the National Health Interview Survey show that 
the percentage of all children who lacked coverage for at least part of the 
past year dropped by almost one-third between 1997 and 2005 (Cohen 
and Martinez, 2006). This drop coincides with the introduction in 1997 of 
the State Child Health Insurance Program (SCHIP) (Hudson, 2005; RWJF, 
2006). As discussed in Chapter 4, SCHIP is a source of public coverage for 
children under age 18 in low-income families with incomes that exceed the 
limits that qualify them for coverage through Medicaid. Although children 
who are covered by SCHIP have lower rates of disability than children 
enrolled in Medicaid, SCHIP still covers many children with special health 
care needs (Szilagyi et al., 2003). SCHIP benefits do not include the Medic-
aid EPSDT and long-term care benefits described in Chapter 9.

In 2003, children accounted for almost half of Medicaid enrollment 
and about 19 percent of program spending (Kaiser Commission, 2005). 
Children with disabilities accounted for about 75 percent of Medicaid 
spending for that population (Long and Coughlin, 2004–2005).

One problem for children and families is the instability of Medic-
aid, SCHIP, and other public insurance coverage. Children are frequently 
disenrolled and then reenrolled in one program option or another as a 
result of burdensome program requirements (e.g., requirements for peri-
odic reenrollment or for the payment of premiums for some programs) 
or changes in family income or other family or child characteristics that 
determine whether a child is eligible for Medicaid, other public coverage, 
or no coverage (Dick et al., 2002; Summer and Mann, 2006). For example, 
studies of SCHIP indicate that requirements for frequent recertification and 
reenrollment contribute to high rates of disenrollment and that 25 percent 
of disenrolled children are reenrolled within 2 months (Dick et al., 2002). 
(During the period of disenrollment in SCHIP, some children will have 
become eligible for Medicaid and some will become covered by a parent’s 
private health insurance, but specific information is lacking.)

These enrollment discontinuities affect children’s access to timely and 
appropriate health care services, create difficulties for health care profes-
sionals and providers, and waste administrative resources. For example, 
children who are not continuously covered are more likely to delay care, 
have unfilled prescriptions, and go without needed services (Aiken et al., 
2004; Olson et al., 2005). The loss of coverage, even if it is temporary, will 
disrupt the ongoing monitoring and assistance that children with certain 
conditions, for example, diabetes, require and that are provided in orga-
nized chronic care or disease management programs. Cumbersome admin-
istrative requirements also contribute to the fact that some 60 percent of 
children who remain uninsured are eligible for these programs but are not 
enrolled (Dorn and Kenney, 2006).

As discussed in Chapter 4, a prospective concern for poor children with 
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disabilities who have qualified for Medicaid by virtue of qualifying for SSI is 
the requirement that at age 18 they undergo a new assessment to determine 
whether they meet the adult criteria for continued eligibility. Research sug-
gests that young people who continue to receive SSI benefits after they reach 
age 18 are in poorer health and are less likely to be working than those who 
no longer receive benefits (Loprest and Wittenburg, 2005).

HEALTH INSURANCE MARKETS AND THEIR 
LIMITS FOR PEOPLE WITH DISABILITIES

Health insurance protects individuals and families from high health 
care costs. It has also become a positive means to encourage the timely use 
of beneficial health care services, in particular, relatively low-cost preven-
tive services. The discussion below touches on only a few of the issues that 
are relevant to health insurance for people with disabilities. The focus is 
on certain aspects of health insurance markets that create difficulties for 
this population.

Standard Models of Insurance

Standard economic models of private health insurance build on the 
expectation that insurance is valuable to individuals because it mitigates the 
financial risk associated with medical care costs resulting from unpredict-
able illnesses or injuries (Phelps, 2003). The purchase of health insurance 
may also be viewed as an income transfer mechanism, whereby insurers 
transfer income from large numbers of mostly healthy purchasers of insur-
ance to the small proportion of insured people who are ill and using medical 
care (see, e.g., Nyman [2005]).

The insurable e�ent is a central concept in standard insurance models 
(see, e.g., Faulkner [1940], MacIntyre [1962], Donabedian [1976], and 
IOM [1993]). Conventionally, an insurable event is (1) individually unpre-
dictable and unwanted, (2) relatively uncommon and costly, (3) precisely 
definable and measurable, (4) predictable for large groups, and (5) unlikely 
to occur to a large portion of the insured population simultaneously.

Violations of Standard Insurance Models in Health Care

Health insurance violates several of the just cited core principles of 
standard insurance models.12 For example, unlike the events insured against 
by homeowners or automobile owners, health plans today frequently cover 

12 For a more comprehensive view of situations when insurance theory and actual realities 
diverge, see the work of Cutler and Zeckhauser (2004).
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care for events that are clearly anticipated and even planned, such as 
pregnancy, childbirth, and vaccinations. Such practices can be explained, 
in part, by the view of public and private decision makers that insurance 
coverage is a reasonable vehicle to encourage the timely use of services that 
promote individual and public health.

Of greater relevance for this report is that insurance for much of 
the care used or needed by Americans who have serious chronic health 
conditions or disabilities does not fit the standard insurance model well. 
Certainly, some individuals with disabilities—for example, healthy young 
adults who have low vision or hearing—are not predictably high users of 
health care services. Nonetheless, for many people with disabilities or seri-
ous chronic illness, their future use of services is often fairly predictable. In-
dividuals with progressive mobility impairments may, for instance, know or 
expect that they will soon need a wheelchair or some other assistive device. 
Similarly, people with certain disabling heart conditions know that they 
need ongoing drug therapy. As shown in Table 8-4, per person spending is 
substantially higher for people with serious disabilities than for others.

If people with chronic health conditions or disabilities are able to 
work—and particularly if they can work for a large employer—they can 
generally obtain private health insurance. If they must purchase private 
health insurance on an individual basis, they may find that no insurer will 
cover them or will do so only by charging them a premium that they can-
not afford. The private market thus fails them. (As reported earlier, only 
13 of the working-age adults with disabilities surveyed in the Medical Ex-
penditure Panel Survey reported having nongroup health insurance.) Also, 
because health insurance is sold on a year-to-year basis, people with indi-
vidually purchased insurance may find that they cannot renew the policy at 
an affordable price if they develop a serious chronic condition or disability 
during the course of a year.13

13 As an alternative, some economists have proposed a kind of long-term health care insur-
ance that people would buy when they are healthy and retain, possibly for decades, at premi-
ums that would not change if an individual developed a chronic health condition or disability 
(see, e.g., Patel and Pauly [2002]). The approach is similar to that for long-term care insurance 
but would also apply to the kinds of acute and preventive care now covered under annual 
insurance policies. One concern under this model is that if an individual could not pay the 
premium at some point, then all the past payments would go for naught and the subsequent 
purchase of new coverage would be more costly than the old coverage. If that individual had 
developed health problems in the time since the original insurance purchase, he or she might 
not find an insurer willing to sell the individual coverage once he or she sought it anew. Also, at 
the time that people seek initial coverage, many who do not have chronic health conditions or 
disabilities can be identified through health questionnaires and screenings as being at moderate 
to high risk for these conditions, and thus not attractive prospects for this kind of insurance. 
No insurance company is marketing this kind of health insurance, which would (other things 
being equal) require a higher premium for the guarantee of renewability (Glied, 2005).
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TABLE 8-4 Average Annual Expenditures for Health Care by Disability 
Status and Age Group for Working-Age Adults with Functional 
Limitations, Civilian Noninstitutional Population, Pooled Data, 1997 to 
2002

Age (Years) and 
Limitation

Population 
Ages 18 to 64 
(in 1,000s)

Total Expense 
($, in millions)

Per Person with a Medical Event

Median Annual 
Expense ($)

Mean Annual 
Expense ($)

Totala 139,683 463,721 1,146 3,320
All 18-49 year-olds 102,059 268,196 883 2,628
 No limits 94,909 204,343 816 2,153
 Physical limits 5,329 37,963 3,115 7,124
 IADL only 1,041 12,535 4,779 12,036
 Any ADL 780 13,355 6,407 17,121
All 50-64 year-olds 37,623 195,525 2,198 5,197
 No limits 31,037 118,518 1,834 3,819
 Physical limits 5,148 50,083 5,293 9,729
 IADL only 763 11,182 7,489 14,659
 Any ADL 675 15,742 12,248 23,292

NOTE: Any ADL = having activity of daily living limitations, regardless of other limitations; 
IADL only = having only instrumental activity of daily living limitations; physical limitation 
= having no ADL or IADL limitations, i.e., mobility limitations only; no limitation = having 
no activity or mobility limitations.
 aOnly individuals who had a medical event (e.g., a hospitalization) were included in the 
total. Data for individuals who had eyeglass expenditures were not included in this table.

SOURCE: Olin and Dougherty (2006). Data from Medical Expenditure Panel Survey, 1997 
to 2002.

Market Failure and Publicly Financed  
Health Insurance for Certain Groups

About 15 percent of the U.S. population lacks health insurance, and 
proposals to make insurance coverage universal through public programs 
or public subsidies have repeatedly failed. (One exception, which has yet to 
be fully implemented and proved, is the recent approval in Massachusetts 
of a plan to create ways for nearly all residents to obtain health insurance 
[Haislmaier and Owcharenko, 2006].) This response reflects the country’s 
preference for private markets and its century-long reluctance to adopt—
and pay taxes to finance—the kinds of universal or nearly universal pub-
licly sponsored or supported health insurance programs that were adopted 
decades ago by virtually all economically developed countries.14

14 This brief discussion draws from a large literature on the history of private and public 
health insurance—and uninsurance—in the United States (see, e.g., Somers and Somers [1961], 
Marmor [1973], Starr [1982], IOM [1993, 2004d], Berkowitz [2005–2006], Davis and Collins 
[2005–2006], and Moore and Smith [2005–2006]).
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Nonetheless, despite the rapid growth of private, primarily employer-
based health insurance during the 1940s and 1950s,15 it was clear by 1960 
that the private insurance market was limited in its ability to reach low-
income groups and populations at high risk of incurring significant medical 
expenses. For example, in 1960, less than half of people age 65 or over had 
some form of private insurance. Those who did not have private insurance 
remained uninsured either because they could not afford it or because they 
were not considered insurable (Davis and Collins, 2005–2006).

With the passage of Medicare in 1965, policy makers opted for a public 
rather than a private insurance model for older people, who were covered 
without regard to income or health status. In 1972, the U.S. Congress 
extended Medicare to include a smaller group of younger Americans who 
had disabilities that severely limited their ability to work. As noted above, 
Medicare focuses on acute medical care and was not intended to finance 
the long-term institutional or personal care services needed by many ben-
eficiaries with disabilities. Nonetheless, the program covers more non-acute 
care than is covered by private health insurance plans. From the outset, 
Medicare covered limited stays in skilled nursing homes and home health 
care visits after hospital stays (GAO, 1997). The rationale was that the 
provision of coverage for these services would be less costly than the pro-
vision of payment for inpatient services for beneficiaries recuperating after 
hospitalization (Kane et al., 1998). In 1980, the U.S. Congress eliminated 
the link to acute hospitalizations, but limits on the amounts of services 
remain (PL 96-499).

In creating Medicaid, the U.S. Congress established a different kind 
of program in which eligibility is, for the most part, limited to certain 
categories of poor or low-income individuals as well as those who have 
impoverished themselves in paying for long-term care (Moore and Smith, 
2005–2006). Recognizing that poor people generally could not afford 
or budget for even relatively small expenses and that chronic illness and 
long-term care could threaten both poor and moderate-income people with 
destitution, policy makers included a wider range of services (e.g., medica-
tions, preventive services, eyeglasses, and long-term nursing home care) 
in Medicaid than in Medicare. Most beneficiaries do not pay premiums 
or copayments, although recent changes in federal law permit states to 
require such payments for an increasing number of Medicaid beneficiaries 
(see Chapter 9).

15 During World War II, when wage and price controls were in effect, the U.S. Congress al-
lowed employers to deduct payments for employee health insurance and certain other nonwage 
compensation. This helped spur the development of a strong basis for the group purchase of 
health insurance. The presence of large group purchasers that exist for purposes other than 
facilitating access to health insurance reduces the prospect that insurance will disproportion-
ately be purchased by people at a high risk of needing health care.
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Competition and Consumer Choice

In the past three decades, policy makers have strongly promoted com-
petition and consumer choice among health plans, particularly within Medi-
care and Medicaid. Although consumers can benefit from having choices 
among qualified health care providers and health plans that compete on the 
basis of price and quality, this exercise of choice can, over time, seriously 
diminish the degree to which the burden of health care costs are shared 
between people who need few services and people with chronic health con-
ditions who routinely need more services. Problems arise because people 
with chronic health conditions or disabilities are likely to want health plans 
with more extensive benefits (e.g., more choice of specialists, greater access 
to academic health centers, better drug or mental health care coverage, and 
lower deductibles and cost sharing) than people without disabilities (see, 
e.g., Kronick et al. [1996] and Batavia and DeJong [2001]).

Other things being equal, plans that offer benefits that disproportion-
ately attract people with many health care needs will become dispropor-
tionately expensive. That is, they will require higher premiums than their 
benefit structure would imply if they had an “average” group of enrollees. 
Such premiums will, in turn, make these plans increasingly unattractive 
to healthier individuals so that their pool of enrollees becomes even more 
skewed and their premiums become even higher in relation to the actual 
benefits. The next section discusses this dynamic, its implications for health 
insurance markets, and methods for risk adjustment of payments to health 
plans to compensate them fairly for their enrollee population.

DISABILITY AND RISK ADJUSTMENT OF 
PAYMENTS TO HEALTH PLANS

The market dynamic just described is called “risk segmentation” or 
“risk selection.”16 The growth of employment-based health insurance and 
public insurance was a response to the insurance industry’s understandable 
efforts to limit their exposure to this dynamic in the market for individual 
health insurance. Risk segmentation in health insurance markets under-
mines the sharing of financial risk among people with different levels of 
health care needs. Unless it is controlled or offset in some fashion, health 

16 The terms “risk selection” and “risk segmentation” are often used interchangeably. As 
used here, risk selection refers to the process by which people at higher risk of health care 
expenditures enroll in health plans different from those that people with lower risk enroll 
(IOM, 1993). Risk segmentation refers to the consequence of risk selection: health plans that 
differ systematically in the financial risk presented by their pools of enrollees. Risk segmenta-
tion may also be used to describe a health plan strategy or behavior aimed at selecting people 
who are good risks and avoiding people who are bad risks.
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plans that attract disproportionate numbers of people with extensive health 
care needs (i.e., experience unfavorable selection) will become financially 
unsustainable. If these plans disappear but a subset of surviving plans then 
becomes particularly attractive to high-risk individuals, these plans, too, 
will become vulnerable. If the process successively drives all health plans 
to restrict coverage or charge exorbitant premiums to high-risk individuals 
(or go out of business), then only health plans with minimal benefits will 
survive, except perhaps for well-to-do or low-risk individuals. Given the 
subsidies and rules established by Medicare and Medicaid, program benefi-
ciaries with disabilities are not at the same disadvantage as individuals try-
ing to buy individual health insurance, but, as described below, they—and 
the system overall—can still encounter problems with competitive health 
plans.

The problem with the risk selection dynamic is not that some health 
plans do not survive. It is that the dynamic promotes a socially unpro-
ductive and inequitable competition for low-risk individuals rather than 
the efficient management of health care services that meet people’s needs 
(GAO, 1991; Hall, 1992; Light, 1992; IOM, 1993; Kronick et al., 1996; 
Blumenthal et al., 2005). It particularly disadvantages people with serious 
chronic health conditions or disabilities. Policies and practices to control 
risk selection and minimize its harmful consequences are important to 
protect these groups.

The risk selection dynamic can be difficult to control. Governments, 
employers, and health plans themselves have devised a variety of strate-
gies to try to manage risk selection or protect health plans or beneficiaries 
from significant negative risk selection. Strategies to protect health plans 
have ranged from the outrageous (e.g., Medicaid health plans that required 
in-person enrollment, which is more difficult for many people with disabili-
ties) to the merely discouraging (e.g., excluding academic medical centers 
from provider panels) (see, e.g., Luft and Miller [1988] and Mehrotra et 
al. [2006b]). They also include a number of generally, if not universally, 
accepted practices, including employer or government limits on the number 
and types of plans that are offered and restrictions on the ways in which 
health plan features can differ. For example, as noted earlier, the Centers 
for Medicare and Medicaid Services (CMS) limits Medigap policies to 12 
(formerly 10) standardized options (CMS, 2006b).

In the face of abuses, governments have also forbidden some discrimi-
natory marketing, enrollment, and other practices. Other strategies used 
to manage risk (including risks from unexpected catastrophic care as well 
as from unfavorable risk selection) include stop-loss insurance or reinsur-
ance (which protects health plans against extraordinary health care costs 
for one or several enrollees), risk corridors (which limit how much a plan 
can gain or lose), and risk pools (which provide for sharing of the financial 
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risk across health plans) (see, e.g., Ladenheim et al. [2002], Palsbo and Post 
[2003], and Caterall et al. [2006]). In addition, the required collection and 
dissemination of risk- or case mix-adjusted information on the quality of 
services and outcomes for health plan members helps inform the decisions 
made by both health plan members and health plan sponsors. These and 
other administrative policies—which are important for health insurance 
programs that offer multiple health plans—attempt to focus plan competi-
tion on price and quality rather than risk selection. Each of these strategies 
has some value, but they do not substitute for a robust risk adjusted pay-
ment method that limits the pursuit and consequences of risk selection.

Risk adjustment methods seek to set payments to health plans on 
the basis of the health status or the health risk of plan enrollees so that 
plans are not penalized for disproportionately enrolling people with greater 
health care needs and thus are not encouraged to discriminate against this 
population. Appendix C provides a detailed discussion of these methods, 
the criteria used to evaluate them, and assessments of how well the exist-
ing methods meet these criteria. These methods have additional actual or 
potential uses in adjusting payments to health care providers, setting pre-
miums for small employers in insurance purchasing pools, and improving 
the fairness of comparisons of provider costs and quality (see, e.g., Iezzoni 
[2003] and Martin et al. [2004]).

Interest in Risk Adjustment Methods

The federal government provided considerable impetus for the develop-
ment and refinement of risk adjustment methods after it began to promote 
managed care and health plan competition within the Medicare program 
in the 1970s. Although some initially doubted the warnings of actuaries 
and others that these health plans could draw healthier beneficiaries away 
from the traditional Medicare program and lead to excess payments to 
health plans, most studies have reported favorable selection in the health 
plans (see, e.g., Luft [1987], Newhouse et al. [1989], Morgan et al. [1997], 
Iezzoni et al. [1998], Greenwald et al. [2000], and Zaslavsky and Buntin 
[2002]). That is, managed care plans were attracting individuals in better 
health with expected costs lower than provided for by Medicare’s existing 
method of paying the plans, which relied primarily on demographic factors 
to adjust for risk. (Table 8-5 later in this chapter presents data comparing 
the original method to the current payment adjustment method.)

These results encouraged the federal government to support research 
to develop and test risk adjustment methods. In practice, however, state 
Medicaid programs initially led in adopting health-based risk adjustment 
methods (Martin et al., 2004). Not all states have adopted these methods, 
and many still contract with private health plans on bases that create incen-
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tives for health plans to avoid high-risk beneficiaries and also jeopardize 
plans that do not (Blumenthal et al., 2005). Palsbo and Post reported in 
2003 that only 12 Medicaid programs were using advanced risk adjustment 
methods.

Private employers that offer multiple health plans to their employees 
also create the conditions for biased risk selection. Employees with chronic 
conditions may be disadvantaged by risk selection if the employer plans 
with more generous benefits are more costly, not just because they have 
more extensive benefits, but also because they have members with more 
chronic health problems. Also, if the process of risk selection contributes 
to the “natural” destruction of health plan options with more generous 
coverage, some employers may see the process as a means of reducing their 
costs that does not require an explicit decision to reduce benefits. A recent 
study found that the use of risk adjustment methods in the private sector is 
“uncommon and scattered” and that the methods used are sometimes pro-
prietary and have not been subjected to the same kind of open validation 
process as methodologies used or considered by Medicare (Blumenthal et 
al., 2005; see also Keenan et al. [2001]).

Interest in risk adjustment methods that specifically consider disability 
is growing, not only because policy makers continue to be concerned about 
apparent overpayments to health plans by the current methods, but also 
because policy makers have been promoting Medicare special needs plans, 
which focus specifically on people with disabilities. The U.S. Congress has 
identified individuals with special needs as people who live in institutional 
settings, people who are dually eligible for Medicare and Medicaid, or 
people who have severe or disabling chronic conditions (Section 231 of 
the Medicare Modernization Act of 2003). Any health plan interested 
in serving these individuals—whether they are served under Medicare or 
state Medicaid rules, or both—would be particularly concerned about the 
accuracy of the government’s risk adjustment method, including its accu-
racy for the entire group and particular subgroups within the population 
of those with special needs. Data show that health care expenditures are 
skewed even within groups of people with serious chronic health problems, 
although to a lesser degree than they are for the population overall (see, 
e.g., CBO [2005c]).

As of 2006, CMS had 226 special needs plans for people dually eligible 
for Medicare and Medicaid, 37 plans for institutionalized beneficiaries, and 
13 plans for other beneficiaries with a specific severe or disabling chronic 
condition (Verdier and Au, 2006). Most of these plans have contracted with 
Medicare only, although approximately 40 also had contracts with state 
Medicaid programs (Verdier, 2006). The committee notes that the success 
of these plans and their pluses and minuses for people with disabilities will 
be affected by many factors, in addition to the adequacy of the risk-adjusted 
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payment. These factors include Medicare and Medicaid administrative pro-
cedures, the complexities of integrating Medicare and Medicaid benefits, 
geographic differences in capitation rates, relationships with long-term care 
providers, and performance assessment methods and timetables (Verdier 
and Au, 2006). Many of the original special needs plans were sponsored by 
organizations that specialized in serving this group, but commercial HMOs 
have now set up many such plans.

Although it is important for all health plans, the addition of data and 
methods to assess the quality of care and outcomes is particularly impor-
tant for special needs populations. For fairness, these methods—like those 
for plan payment—need to adjust for the risk presented by a health plan’s 
membership (Iezzoni, 2003).

Desirable Characteristics of a Risk Adjustment Method

As Knutson writes in Appendix C, a perfect risk adjustment method 
would yield a health plan payment that “exactly fits the actual cost along 
the entire cost distribution for the population” with no systematic bias, 
only random sampling error (p. C-12). Under such conditions, more effi-
cient plans should be able to serve their enrolled population at a cost below 
the cost projected by the risk adjustment model. Health plans would there-
fore not fear enrolling people with chronic conditions but might actually 
seek them both because they would bring in more income per enrollee and 
because they would offer more potential for profit through the efficient and 
economical management of services (especially if individuals were enrolling 
from fee-for-service Medicare).

Despite substantial improvements in methodology, this perfect risk 
adjuster does not exist. Each method in use or proposed has pluses and 
minuses related to accuracy and fairness, complexity, credibility to clini-
cians, cost of data collection, and susceptibility to manipulation or gaming 
by health plans. Box 8-1 lists several criteria for evaluating risk adjustment 
methods. It does not include political acceptability, but this is also an is-
sue. Health plans that benefit from the current approach to risk adjustment 
tend not to support methods that would significantly reduce that benefit or 
require major changes in their operations.

In evaluations of various early risk adjustment methods, some analyses 
have considered risk selection and risk adjustment issues specific to people 
with disabilities (see, e.g., Lichtenstein and Thomas [1987], Tanenbaum 
and Hurley [1995], and Kronick and Drefus [1997]). Responding to the 
lack of disability-based adjustments, Kronick and colleagues (1996) devel-
oped the Disability Payment System and then the Chronic Illness and Dis-
ability Payment System (Kronick et al., 2000), which were created initially 
for Medicaid managed care programs serving people with disabilities and 
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BOX 8-1 
Criteria for Assessing Risk Adjustment Methods

Predictive power: ability to accurately explain the variation in the expenses of a 
given population

Underlying logic: link to daily clinical practice and whether it is clinically meaning-
ful to providers

Incentives: the behavior encouraged among providers and health plans in the 
short and long term

Resistance to “gaming”: the degree to which providers and plans cannot manipu-
late the tool to their benefit, including an ability to verify and/or audit the results

Data availability: accessibility of the data upon which the tool is based, including 
the completeness, quality, and timeliness of the data

Transparency: ability of stakeholders to understand the basis and operation of 
the tool

Simplicity: how easy it is to implement and use

Reliability: how stable the risk scores are over time and with data from different 
health plans

Cost: monetary and non-monetary expense of the tool and of acquiring data.

SOURCE: Martin et al. (2004).

which were subsequently adapted to incorporate diagnoses (e.g., pregnancy) 
that are important to the general Medicaid population. The Chronic Illness 
and Disability Payment System method appears to be the most widely used 
method among the states that use risk adjustment (AHRQ, 2002; Martin 
et al., 2004). (Like the method recently adopted by Medicare, this method 
relies on diagnosis codes rather than measures of impairment or activity 
limitations as such.)

Evolution of Risk Adjustment Methods

Medicare’s early efforts to adjust health plan payments to reflect the 
financial risk presented by their enrollees were rudimentary. The initial 
method computed an average adjusted per capita cost (AAPCC) that re-
lied primarily on easily available demographic data: age, sex, institutional 
status, and, for noninstitutionalized individuals, their welfare status (plus 
county of residence). For policy reasons (e.g., to avoid disincentives for 
health plans to manage or control health care use), Medicare did not want 
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to factor in the past use of health services, a primary variable that private 
health insurers use to establish “experience-rated” premiums for employer-
based health plans. As noted above, a variety of early analyses showed that 
the use of demographic adjusters was not sufficient to compensate for risk 
selection. It resulted in overpayments to health plans with favorable selec-
tion (disproportionate enrollments of healthier individuals) and underpay-
ments to plans with unfavorable selection.

The payment implications of the failure of risk adjustment methods to 
consider health risk are illustrated by an analysis by Manton and Stallard 
(1992). They used disability data from the National Long-Term Care Sur-
vey to compare the Medicare risk adjustment method then in place with 
an alternative that included data on limitations in ADLs. The researchers 
reported that when a Medicare HMO enrolled only “nondisabled (nonin-
stitutional)” beneficiaries, its expected profit would be $300 per person per 
year, whereas the enrollment of “the noninstitutional disabled” would lead 
to a loss of $1,957 per person per year.

Acknowledging the inadequacies in the AAPCC, the U.S. Congress 
included in the Balanced Budget Act of 1997 provisions that directed the 
Health Care Financing Administration (which is now CMS) to take ben-
eficiary health status into account in setting payments to managed care 
plans (Martin et al., 2004; Pope et al., 2004). In 2000, as a first step, CMS 
adopted the Principal Inpatient Diagnosis-Diagnostic Cost Group model. 
Then, in 2004, it switched to a 4-year phased-in implementation of the 
CMS Hierarchical Conditions Categories model (CMS-HCC). As described 
by its developers (Pope et al., 2004, pp. 122–123), the original classifica-
tion system

first classifies each of over 15,000 ICD-9-CM [International Classification 
of Diseases, 9th edition, Clinical Modification] codes into 804 diagnostic 
groups, or DxGroups. Each ICD-9-CM code maps to exactly one Dx-
Group, which represents a well-specified medical condition, such as Dx-
Group 28.01 Acute Liver Disease. DxGroups are further aggregated into 
189 Condition Categories, or CCs. CCs describe a broader set of similar 
diseases, generally organized into body systems, somewhat like ICD-9-CM 
major diagnostic categories. Although they are not as homogeneous as 
DxGroups, CCs are both clinically- and cost-similar. An example is CC 
28 Acute Liver Failure/Disease that includes DxGroups 28.01 and 28.02 
Viral Hepatitis, Acute or Unspecified, with Hepatic Coma. Hierarchies are 
imposed among related CCs, so that a person is only coded for the most 
severe manifestation among related diseases. . . . Although HCCs reflect 
hierarchies among related disease categories, for unrelated diseases, HCCs 
accumulate. For example, a male with heart disease, stroke, and cancer 
has (at least) three separate HCCs coded, and his predicted cost will reflect 
increments for all three problems.
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In response to concerns from health plans, the model modified for 
use by CMS cut the number of condition categories to 70, among other 
adjustments. Although the model improved the cost predictions for all 
beneficiaries by about 25 percent, it still underpredicted the costs for high-
cost beneficiaries in the range of 12 to 15 percent. In addition to diagnostic 
information, the model also incorporates information about a beneficiary’s 
age, sex, Medicaid status, and basis of qualifying for Medicare, specifically, 
qualifying on the basis of disability rather than age.

During the development of the current methodology, the analysts con-
sidered but rejected the inclusion of data on the rates of use of home health 
care services and durable medical equipment (Pope et al., 2000, 2004). 
These data, which take into account services disproportionately used by 
people with disabilities, improved the accuracy of the model but raised 
concerns about data reliability, possible manipulation by providers, and the 
administrative costs of collecting and auditing the data. The model does, 
however, take into account whether a beneficiary originally qualified for 
Medicare by virtue of disability (under SSDI).

As discussed in Appendix C, the addition of information about an indi-
vidual’s functional status adds modestly to the predictive power of methods 
that use diagnostic categories, primarily for individuals age 55 or over liv-
ing in the community. One practical problem with using functional status 
information is that it is not routinely available for Medicare beneficiaries, 
for example, in claims data (Walsh et al., 2003; Kautter and Pope, 2004). 
Functional status information for the frailty adjuster discussed below must 
be collected through surveys of health plan participants.

The new health-based risk adjustment methods are a significant im-
provement over the original AAPCC, but they still allow overpayment 
for healthy individuals and underpayment for people with chronic health 
conditions or disabilities. For example, Hwang and colleagues compared 
demographic adjustment with four different diagnosis-based adjustment 
methods using data for children with chronic health conditions enrolled 
in Maryland’s Medicaid program (Hwang et al., 2001). Although the re-
searchers found that all four measures resulted in substantial improvement 
in accuracy over the demographic adjustment, they also found that all 
diagnosis-based methods had projected underpayments when the propor-
tion of total health plan enrollment of children with chronic conditions 
reached 80 percent. The errors ranged from 5 to 10 percent. Kuhlthau and 
colleagues (2005) found similar results in an analysis of Medicaid data 
for three states and concluded that no method worked equally well in all 
situations.

Similarly, a recent analysis by the Medicare Payment Advisory Com-
mission (MedPAC, 2005a) described the new risk adjustment methodology 
as a substantial improvement over demographic adjustments. Nonetheless, 
it also found that the method overpredicts payments for beneficiaries in 
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better health and underpredicts the costliness of care for those in poorer 
health, as indicated by selected diagnoses or use of inpatient care or costli-
ness in a previous year. Table 8-5 shows examples of how much Medicare 
overpaid or underpaid providers for different categories of beneficiaries. 
(For example, the new system overpaid by about 34 percent for the least 
costly 20 percent of beneficiaries and underpaid by about 17 percent for 
the most costly 20 percent.) As is typical of most analyses, the analysis did 
not consider predictions for beneficiaries by level of functional limitation 
or other indicator of disability.

For certain community-based demonstration programs serving Medi-
care beneficiaries with significant functional impairments, CMS has in-
cluded—in addition to the basic risk adjustment used for all plans (see 
below)—a “frailty adjuster” (measured at the organizational level). It is 
intended to adjust for costs that the basic method does not consider. As im-
plied by the label, the target population for method is the frail older person 
with “age-related physiologic vulnerability” (Kautter and Pope, 2004). The 
adjuster for a health plan starts with information about a person’s difficulty 

TABLE 8-5 Prediction of Medicare Beneficiary Costliness by Risk 
Adjustment Method

Beneficiary Group

Predictive Ratios from Two Risk Adjusters

CMS-HCCs Age and Sex Only

Quintile of costliness in 2001
 Lowest 1.34 2.53
 Second 1.30 1.96
 Third 1.19 1.47
 Fourth 0.98 0.96
 Highest 0.83 0.44
Number of impatient stays in 2001
 Zero 1.07 1.38
 One 0.96 0.65
 Two 0.92 0.49
 Three or more 0.80 0.29
Conditions diagnosed in 2001
 Alcohol or drug dependence 0.99 0.39
 Congestive heart failure 0.90 0.50
 Chronic obstructive pulmonary disease 0.93 0.67
 Cerebral hemorrhage 1.09 0.65
 Hip fracture 1.08 0.80

NOTE: Predictive ratio for a group = the group’s mean costliness predicted by a risk adjuster 
divided by the mean of the group’s actual costliness. If a risk adjuster predicts a group’s cost-
liness perfectly, predicted costliness equals actual costliness and the predictive ratio equals 
1.0.
SOURCE: MedPAC (2005a).



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

2�� THE FUTURE OF DISABILITY IN AMERICA

with the performance of ADLs collected from a sample survey of the ben-
eficiaries in each health plan residing in the community. CMS is considering 
whether to apply this additional adjustment to all health plans, whether or 
not they specialize in care for frail populations (Verdier, 2006). One con-
cern is whether the frailty adjuster designed for a frail elderly population 
is appropriate for other populations. For example, some research suggests 
cost-relevant (and thus payment-relevant) differences in frailty and disabil-
ity (see, e.g., Fried et al. [2004] and Bringewatt [2006]).

The issue of fair payment for health plan enrollees with disabilities 
remains a concern, despite analyses showing that, overall, Medicare is now 
paying Medicare Advantage plans considerably more per beneficiary than 
it would pay under fee for service (Biles et al., 2006; MedPAC, 2006). For 
example, one analysis estimated that Medicare’s additional payments to 
these plans averaged 12.4 percent more than the costs for beneficiaries in 
the traditional program, for a total of $5.2 billion in extra costs overall—or 
$922 in extra costs per health plan enrollee (Biles et al., 2006). The higher 
payments are not unintentional. The Congress sharply increased payments 
to plans after previous payment changes (which are no longer in place) had 
led some plans to leave Medicare.

Even if Medicare is paying health plans generously overall, the ad-
ditional payments to health plans do not correct the inaccuracies in risk 
adjustment methods, and thus they leave in place incentives to avoid high-
risk individuals. Plans still profit more from enrolling healthier beneficia-
ries. Moreover, even if the new payment method reduces the disadvantage 
to plans that disproportionately enroll people with disabilities, those plans 
may still do poorly if they must compete against plans that seek or attract 
the people who are the best risks. In general, it is easier to profit from at-
tracting low-risk individuals than from efficiently managing the care of 
those with chronic illnesses, and many health plans are responsible to share-
holders for their financial performance. Thus, in addition to methods of 
adjusting health plan payments, it would be desirable to have risk-adjusted 
measures of the quality of care provided by health plans.

RECOMMENDATIONS

Improving Risk Adjustment Methods

The committee recognizes the long history of work by CMS to develop 
methods for paying health plans that do not encourage plans to favor 
healthier Medicare beneficiaries over beneficiaries who have more serious 
health conditions. The analyses cited above indicate that recent changes 
in Medicare’s payment methods have significantly improved on previous 
demographic-based methods and have reduced the degree of underpayment 
for beneficiaries with costly health conditions. Nonetheless, it appears that 
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the current method still substantially overpays for the least costly benefi-
ciaries and modestly underpays for the most costly. To the extent that the 
medical home and chronic care models discussed in Chapter 4 work most 
easily in organized systems of care and under capitated payment arrange-
ments that allow flexibility in the use of clinical and other resources, inad-
equate risk adjustment methods are a particular threat to the potential of 
these plans to improve health care for people with disabilities.

Although policy makers should be commended for their support of 
improved risk adjustment methods, they should not assume that improve-
ments in risk adjustment methods are sufficient to the task of fairly paying 
health plans that serve people with disabilities and protecting the options 
of people with disabilities. As recommended below, they should continue 
to support research and data collection efforts to evaluate current and 
alternative methods and strategies to improve their accuracy and practical-
ity. Evaluations of the effects of alternative payment methods (e.g., use of 
the frailty adjuster for different populations) and health plan designs (e.g., 
special needs plans of different kinds) on the quality of care for beneficiaries 
with disabilities are also important.

Because state Medicaid programs are also primary promoters of enroll-
ment of Medicaid beneficiaries (including people with disabilities) in private 
health plans and because many states appear not to be using contemporary 
risk adjustment techniques, it would be prudent for CMS to commission 
an evaluation of the potential consequences of different state approaches 
to health plan payment, including the potential effects on both health plans 
and beneficiaries with disabilities and the rationale for the U.S. Congress to 
require the use of health-based risk adjustment.

Recommendation 8.1: The U.S. Congress should support continued 
research and data collection efforts to

• evaluate and improve the accuracy and fairness of methods of 
risk adjusting payments to health plans serving Medicare and Medicaid 
beneficiaries;

• assess how these methods affect the quality of health care for 
people with disabilities, including those enrolled in special needs plans; 
and

• evaluate differences in the risk adjustment methods that state 
Medicaid programs use to pay health plans that enroll people with 
disabilities.

Risk adjustment does not stand by itself as a means of limiting the 
negative consequences of risk selection in a competitive market. For ex-
ample, policy makers also need to consider limiting the diversity of choices 
offered to consumers to make comparisons of health plans easier and to 
restrict health plan tactics to attract low-cost enrollees and discourage high-
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cost enrollees through benefit features. (As noted earlier, Congress has acted 
to standardize the options available in the Medigap policies.) Likewise, to 
supplement comparisons of plan price and features, consumers and policy 
makers need comparative information on the quality of plan processes and 
outcomes.

Although the committee did not examine the use of risk adjustment 
methods for other purposes, such as assessing and comparing the quality of 
care offered by health plans or health care providers, the continued refine-
ment of methods for health plan payment purposes will likely be useful for 
these purposes. In addition, risk-adjusted information on the characteristics 
of those disenrolling from different plans is another element of a compre-
hensive approach to limiting and monitoring the negative consequences of 
risk selection.

The possible utility of including additional clinical information in risk 
adjustment tools is yet another issue for further evaluation. Inclusion of 
such information will likely require better health information systems. As 
noted in Chapter 4, the use of electronic medical records to support the co-
ordination and evaluation of chronic care is still disappointingly limited.

One further issue that the committee did not examine in depth but 
that requires careful attention is whether Medicare and Medicaid should 
consider explicitly promoting and supporting health plans that truly spe-
cialize in the care of people with disabilities and that are, in a sense, “health 
plans of excellence” for this population. Several possible strategies or tools 
to implement such an option exist, including devising special payment ar-
rangements, quality management mechanisms, administrative rules, and 
qualifying requirements. Risk adjustment methods might serve various 
purposes for payment, quality, and performance management in this en-
vironment. In any case, evaluation of special needs plans and changes in 
policies related to such plans is important to gauge their effects on people 
with disabilities.

Other Issues in Medicare and Medicaid

Although this committee supports the extension of health insurance 
to all people with serious chronic health conditions or disabilities, recom-
mendations for achieving this goal are beyond its charge. The committee 
commends the principles for extending coverage that were set forth by a 
recent IOM committee that examined uninsurance in America (see Box 
9-5 in Chapter 9). Lack of insurance is a particularly serious problem for 
people with disabilities.

On the basis of the review of coverage earlier in this chapter, the com-
mittee proposes more limited, albeit expensive, policy changes related to 
the SSDI-Medicare waiting period, incentives for work, and interruptions 
in SCHIP coverage. Chapter 9 includes additional recommendations related 
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to coverage for assistive technologies and personal care services. It also sug-
gests the value of formally monitoring changes in the Medicaid program 
that may negatively affect beneficiaries with disabilities.

Recommendation 8.2: To improve access to health insurance for peo-
ple with disabling or potentially disabling health conditions, the U.S. 
Congress should

• adopt a phased-in or selective elimination of the 24-month wait-
ing period for Medicare eligibility for people who have newly qualified 
for Social Security Disability Insurance;

• encourage continued testing of methods to reduce disincentives 
in public insurance programs for people with disabilities to return to 
work; and

• direct states to limit recertification and reenrollment for the State 
Children’s Health Insurance Program to no more than once a year for 
children with disabilities.

Members of the U.S. Congress have introduced various proposals to 
reduce or eliminate the 24-month waiting period for all or some SSDI ben-
eficiaries (e.g., terminally ill individuals or those with conditions that could 
prove fatal without treatment) (see, e.g., Whittaker [2005]). Most recently, 
in 2001, Congress authorized an exception for people with amyotrophic 
lateral sclerosis (PL 106-554).

The primary current obstacle to the complete removal of the 24-month 
waiting period between the start of SSDI benefits and Medicare eligibility 
is cost. Dale and Verdier (2003) estimated that elimination of the waiting 
period at the start of 2002 would have cost Medicare $8.7 billion that 
year (for those qualifying on the basis of their own work records, in 2000 
dollars). Some offsetting federal (and state) savings would accrue in the 
Medicaid program, but the estimated $2.5 billion in federal Medicaid sav-
ings would not offset the additional federal costs (the net cost to Medicare 
would thus have been $6.2 billion).

Short of eliminating the waiting period, the Social Security Adminis-
tration is conducting demonstration projects that would allow the agency, 
under certain circumstances, to provide medical benefits to people in the 
waiting period and, in some situations, to provide benefits to SSDI appli-
cants (SSA, 2006d). For example, the Accelerated Benefits Demonstration 
project will provide immediate health benefits to new SSDI beneficiaries 
who have medical conditions that are expected to improve or that might 
improve if they obtain appropriate medical care. The project will also in-
clude employment supports. A primary objective of the demonstration is 
to help individuals improve their health and functioning enough that they 
might “improve their self-sufficiency through employment” (SSA, 2006d). 
The agency is considering another demonstration project that would pro-
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vide interim medical benefits to certain applicants for SSDI who have no 
insurance, whose health would likely improve with treatment, and for 
whom additional medical information would assist the disability adjudica-
tion process.

The committee strongly encourages the agency to pursue these demon-
stration projects and other strategies that would help reduce the features of 
the program that discourage work and thereby undermine the goals of in-
dependence and community participation that are the hallmarks of modern 
disability policies. Nonetheless, these approaches will affect only a subset of 
individuals, a subset that is likely to have the best chance of recovery, and 
will exclude the most vulnerable. In the absence of a complete phase out of 
the waiting period, the Congress could consider the expanded use of excep-
tions or other strategies that would target particularly vulnerable groups.

The Congress has created some options for states to provide Medicaid 
coverage for certain low-income people with disabilities who have quali-
fied for SSDI or SSI but who can work (Lopez-Soto and Sheldon, 2002; 
Teitelbaum et al., 2005). For example, among other provisions, the Ticket 
to Work and Work Incentives Improvement Act of 1999 enhances earlier 
legislation that allows states to continue Medicaid benefits for individuals 
with disabilities who enter or reenter the workforce and who meet certain 
income and asset criteria. Eligible individuals may, however, have to pay 
premiums (“buy in”) or cover other costs (e.g., make copayments for ser-
vices). The legislation also extends to 8.5 years the period of premium-free 
Medicare Part A coverage for people receiving SSDI who return to work. 
As useful as these federal and state programs may be for some people, 
they lack the reach of federal and state policies that have extended insur-
ance coverage for children. It is important that policy makers continue to 
develop and evaluate policies that remove or reduce economic and other 
barriers to work for people with disabilities, including barriers related to 
eligibility requirements for public insurance.

Notwithstanding the successful expansion of health insurance for chil-
dren through the SCHIP program, interruptions in coverage are a problem 
in this program. As discussed earlier in this chapter, studies have identi-
fied administrative practices that increase such interruptions, in particular, 
requirements for active recertification and reenrollment every 6 months. 
Requiring recertification no more often than every 12 months would reduce 
administrative barriers to continuing enrollment in SCHIP of children with 
disabilities or special health care needs.

As noted above, Chapter 9 includes recommendations related to Medi-
care and Medicaid coverage for assistive technologies and personal care 
services. In addition, it cites examples of troubling and complicated actions 
taken by state Medicaid programs that may seriously affect people with 
disabilities, even when protections for this group supposedly exist.
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Coverage of Assistive Technologies 
and Personal Assistive Services

After retiring a few years ago, Mr. B led a �igorous independent life until 
he experienced a major stroke. Paralyzed on his right side, he now needs 
a wheelchair to mo�e around his house, where he has li�ed alone since his 
wife died. The contractor who processes Medicare claims for this kind of 
medical equipment appro�ed a manual wheelchair, but with his paralyzed 
right arm, Mr. B cannot self-propel it. He has asked for appro�al for a 
power wheelchair, but the contractor—citing Medicare rules—insists on 
additional documentation that the more expensi�e equipment is required. 
All this is time-consuming, complex, and frustrating, e�en though Mr. B’s 
rehabilitation team is helping. In the meantime, Mr. B is ha�ing difficulty 
getting around at home, and he and his daughter are worrying about what 
he will do if his request is not appro�ed.

This story—recounted by an airline employee to a committee member 
who uses a scooter—illustrates the hurdles that individuals often face in 
trying to obtain coverage from a public or a private health plan for wheel-
chairs and other mobility assistive devices. Persistence in appealing deni-
als and assistance from professionals in navigating complex policies and 
procedures are often necessary when someone wishes to have coverage for 
particular assistive devices and services approved—and even then, success 
is not assured.

This chapter focuses on the second issue in health care financing in-
cluded in the committee’s charge: health insurance coverage of assistive 
technologies. Because personal assistance services sometimes serve similar 
purposes for people with disabilities, this chapter also examines coverage 
of these services. The discussion begins with a brief, general overview of the 
types of coverage policies and limitations that may affect access to services 
important to people with disabilities. The subsequent two sections describe 
insurance coverage of assistive technologies and services. A short section on 
access to services or equipment through programs not based on insurance 
follows. The chapter then considers the challenges of expanding coverage in 
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an environment of high and increasing health care costs. The final section 
presents recommendations.

Overall, the committee found that many of the health plan coverage 
policies identified in the 1991 Institute of Medicine (IOM) report Disability 
in America continue to be targets of criticism more than 15 years later. The 
concept and interpretation of medical necessity remain controversial, as do 
statutory and regulatory limits on coverage for assistive technologies and 
personal care services. In many areas, health care financing policies have 
not evolved to support the independence and community participation of 
people with disabilities. One major exception is the expanded use by states 
of waivers of certain Medicaid regulations to cover a wider range of “home- 
and community-based” services as alternatives to institutional care. For the 
most part, as also described in Chapters 4, 6, and 8, this nation’s system of 
health care financing and delivery is not well designed to meet the needs of 
people with chronic health conditions or disabilities.

The question of whether a technology or service is covered by a health 
plan arises only for people who are insured. As described in the preced-
ing chapter, although Medicare covers virtually all older adults, almost 14 
percent of younger adults with a physical limitation and 8 percent of those 
with a limitation in activities of daily living (ADLs) are uninsured, as are 
almost 5 percent of children with special health care needs. For people who 
are uninsured or whose health plans do not pay for assistive technologies 
or personal assistance services, the options include going without; paying 
for the item personally (often called “out-of-pocket payment” or “self-
payment”); or securing assistance from vocational rehabilitation, assistive 
technology, or other special public or private programs, some of which are 
described below.

Neither this chapter nor the previous one offers a comprehensive ex-
amination of health care financing issues relevant to people with disabili-
ties, a task that would demand a report in itself. For example, this chapter 
does not examine coverage of occupational and physical therapy, including 
the concerns that have been raised that Medicare payment caps on these 
services could harm patients with mobility and other impairments.1 It 

1 Responding to rising costs and evidence of improper billing, the Balanced Budget Act of 
1997 provided for two dollar-amount caps per beneficiary for outpatient therapy services 
that were not provided in a hospital outpatient setting: one cap for occupational therapy and 
another cap for physical therapy services and speech language pathology services combined 
(GAO, 2005). Although the Centers for Medicare and Medicaid Services is supposed to de-
velop an outpatient therapy payment system that recognizes patient needs and justifies indi-
vidual waivers of the caps, the agency has, according to the Government Accountability Office 
(GAO, 2005), lacked the data necessary to do so. The U.S. Congress has provided temporary 
moratoria on the caps for most of the period since they were implemented in 1999. The Deficit 
Reduction Act of 2005 (which was enacted in February 2006) provided that exceptions to the 
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also does not consider controversies over payment rules for specialized 
inpatient rehabilitation facilities that critics argue will deny many people 
with disabilities the appropriate intensity of care because the rules rely on 
an outdated or questionable set of diagnoses to define the patient mix that 
facilities must have to qualify for payment (see, e.g., Hackbarth [2003] and 
Thomas [2005]).2 The committee recognizes that inadequate provider pay-
ments levels and methods can affect the availability and quality of services 
and health care. Along with inadequate professional education, they can 
contribute to the problems that people with disabilities often report in find-
ing health care professionals who understand their medical condition and 
its nonmedical dimensions, who appreciate their need for routine health 
promotion and primary care services, and who have accessible facilities 
and equipment.

The committee also recognizes that rising health care costs, particularly 
costs for Medicare and Medicaid, make some of the changes proposed in 
this chapter difficult. Decisions to pay for such changes by reducing spend-
ing elsewhere or by increasing taxes will present policy makers with hard 
choices—particularly in the context of pressure to control overall spending 
growth in federal health care programs. Successful steps to make health care 
services more efficient and to control fraudulent and abusive practices by 
providers and suppliers will help reduce spending but, in the committee’s 
view, are unlikely to suffice.

TYPES OF LIMITATIONS ON COVERAGE

For an insured individual, coverage of any service or product depends 
on the answers to several questions. First, is the product or service explic-

cap could be granted for medically necessary services under certain circumstances for calendar 
year 2006 (CMS, 2006i; Vettleson, 2006). For example, certain conditions or diagnoses, such 
as hip replacement or aphasia, qualify for an automatic exception to the therapy caps when 
they are supported by a documented need for services exceeding the cap. The act provided 
for a manual exception process for beneficiaries who have conditions or diagnoses that are 
not covered by the automatic exception and who also have a documented need for services 
exceeding the cap amount.

2 Medicare rules require that 75 percent of the admissions of inpatient rehabilitation facilities 
be concentrated in 1 of 10 diagnoses (the “75 percent rule”). Full implementation of the rules 
has been delayed, but the rules are set to go into effect fully in 2007. Providers have argued 
that the 10 diagnoses (which were defined in 1983 as a way of excluding these facilities from 
application of the rules of the hospital prospective payment system) are no longer sufficient 
to describe the core patient population needing their services. Advocates for people with dis-
abilities have argued that the rule will force many people into settings where they receive less 
intensive health care, such as nursing homes (Thomas, 2005). In 2003, the Medicare Payment 
Advisory Commission (Hackbarth, 2003) reported that more than 85 percent of facilities were 
estimated to be out of compliance with the requirement.
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itly covered (or excluded), or if it is not, is it covered (or excluded) under 
a broad category of services or products? Second, what general additional 
criteria or conditions apply to coverage? Third, does a given individual’s 
specific situation meet the requirements for coverage? The answers to these 
questions are not always easy for a patient, family member, or health care 
provider to determine. The answers may vary depending on the source of 
insurance and the specific type of assistive service or technology.

Medical Necessity and Coverage

By statute, Medicare is prohibited (unless it is explicitly authorized) 
from paying for services and items that are not “reasonable and neces-
sary for the diagnosis or treatment of illness or injury or to improve the 
functioning of a malformed body member” (42 CFR 1395y(a)(1)(A)). The 
U.S. Congress has made certain statutory exceptions to the diagnosis and 
treatment restrictions, for example, by authorizing coverage of selected pre-
ventive services such as screening mammography. Otherwise, this “medical 
necessity” provision provides the basis both for decisions about coverage 
of whole categories of technologies or services (e.g., personal care services) 
and for decisions about coverage in individual cases. For example, a ser-
vice or product may be covered for one individual and denied for another 
because the service or item was judged to be not reasonable and necessary 
given the latter individual’s diagnosis and condition (e.g., a power wheel-
chair for someone who can operate a manual wheelchair). (See also the 
discussion in Appendix D.)

Medical necessity criteria have proved particularly troublesome for 
people with disabilities seeking coverage of assistive technologies and per-
sonal care services. They may be invoked to deny payment for nonmedical 
services, such as assistance with bathing, or products, such as bathroom 
grab bars, that help people manage daily life or protect their health (e.g., 
by avoiding falls). Because the rules and procedures are complex, otherwise 
approvable claims may also be denied because beneficiaries or their provid-
ers did not correctly document the case for coverage or because the organi-
zations administering claims for services applied policies inconsistently or 
incorrectly. Denials of claims for certain assistive technologies and services 
based on the failure to meet medical necessity criteria are disheartening 
and confusing and reduce people’s ability to function at home and in the 
community (Iezzoni and O’Day, 2006).

Federal law does not define medical necessity for the Medicaid pro-
gram, and state definitions vary and may be broader than the Medicare 
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definition (Rosenbaum et al., 2002; Perkins et al., 2004).3 Connecticut’s 
language is particularly broad, covering health care that is provided “to 
correct or diminish the adverse effects of a medical condition or mental 
illness; to assist an individual in attaining or maintaining an optimal level 
of health; [or] to diagnose a condition or prevent a medical condition 
from occurring” (Connecticut Department of Social Services, 2003, p. 
2). A number of states refer to services for conditions that may cause or 
worsen a disability or that may prevent deterioration of a health condition 
(Rosenbaum et al., 2005).

Definitions of medically necessary care also vary for private health 
plans. Many use definitions and interpretations similar to those governing 
Medicare.

Medicare administrators have devoted considerable effort to develop-
ing guidance for providers and consumers about when a service will or will 
not be covered (CMS, 2006e). The decision memo on assistive mobility 
technologies discussed later in this chapter is in an example. Nonetheless, 
the great range of individual care needs and circumstances makes it difficult 
to eliminate subjective decision making and variability.

Other Coverage Limitations

Even if a service or a product is not excluded for lack of medical neces-
sity, various provisions of public or private health plans may limit access. 
Examples include

• restrictions that apply temporarily or indefinitely to someone with 
a preexisting condition (but the federal rules described in Chapter 8 limit 
the length of such restrictions in group insurance policies);

• limits on the number of services (e.g., 20 home visits) that will be 
reimbursed;

• caps on total reimbursement (e.g., $1,000 for home medical 
equipment);

• restrictions on who can provide a service (e.g., excluding coverage 
for personal care provided by a family member); and

• widespread requirements that individuals pay part of the cost of a 
service or product.

3 One exception to the discretion of states to define medical necessity is the legislation 
that created the Early Periodic Screening, Diagnostic, and Treatment benefit for children. It 
specifies that children are entitled to “necessary . . . diagnostic services, treatment and other 
measures . . . to correct or ameliorate defects and physical and mental illnesses and conditions 
discovered by the screening services” (Section 1905(r)(5) of the Social Security Act, cited by 
Peters [2006]).
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Most such restrictions are intended to control programs costs. The 
intent may be to discourage spending on services of minimal benefit or to 
limit fraudulent or abusive practices by health care providers and vendors.4 
Some coverage restrictions have quality-of-care objectives. For example, 
coverage of complex, high-risk procedures may be limited to specifically ap-
proved facilities (e.g., a Medicare-approved center for heart or lung trans-
plantation). Likewise, as described in Chapter 7, coverage and marketing of 
complex medical equipment may require U.S. Food and Drug Administra-
tion approval on the basis of evidence of safety and perhaps effectiveness. 
The rejection of a service or product for coverage on the basis of evidence of 
harm or ineffectiveness also serves quality-of-care objectives.5 Yet another 
example of a coverage-related policy that serves quality objectives is the re-
cently issued quality standards for suppliers of durable medical equipment, 
prosthetics, orthotics, and medical supplies (CMS, 2006c).

COVERAGE OF ASSISTIVE TECHNOLOGIES

Chapter 7 defined assistive technologies, consistent with the Assis-
tive Technology Act of 1998, as any item, piece of equipment, or product 
system, whether it is acquired commercially, modified, or customized, that 
is used to increase, maintain, or improve the functional capabilities of in-
dividuals with disabilities. It also noted that the broad legislative language disabilities. It also noted that the broad legislative languagedisabilities. It also noted that the broad legislative language 
intentionally permitted programs created by the legislation to cover general 
use products if, for a given individual, such a product worked as well as or 
better than for a specially designed product. That breadth does not extend 
to federal or private health insurance plans.

As described by Iezzoni and O’Day (2006), assistive technology “re-

4 A recent Government Accountability Office report cited an estimate by the Centers for 
Medicare and Medicaid services that Medicare made about $700 million in improper pay-
ments for durable medical equipment, prostheses, orthotics, and supplies between April 1, 
2005, and March 31, 2006 (GAO, 2007). The report defined improper payments as resulting 
from clerical errors, the misinterpretation of program rules, fraud (“an intentional act or rep-
resentation to deceive with knowledge that the action or representation could result in gain”), 
and abuse (which “typically involves actions that are inconsistent with acceptable business and 
medical practices and result in unnecessary cost”) (p. 1).

5 Consistent with the Medicare statute, those administering Medicare and other health 
insurance programs have increasingly sought evidence of effectiveness before covering new 
procedures (e.g., lung volume reduction surgery) or products (e.g., implantable automatic 
defibrillators) (Strongin, 2001; IOM, 2000a; CMS, 2005c, 2006e). Only limited evidence 
supporting the effectiveness of existing covered services may be available, but a lack of evi-
dence is typically a more prominent issue for new technologies. In some cases, coverage may 
be restricted to those participating in a clinical trial that is intended to provide evidence that 
Medicare can use to make a coverage decision. Coverage approval criteria for Medicare do 
not include evidence of cost-effectiveness, although the implementation of such a criterion has 
been proposed (CMS/HCFA, 2000; Garber, 2004; Neumann et al., 2005).
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sides at that fractious border between covered and uncovered benefits” (p. 
150). Wolff and colleagues (2005) observed that, although most health 
plans cover some assistive technology, “its predominant use in daily func-
tioning rather than for therapeutic purposes has contributed to ambiguity 
in health insurance coverage. Coverage policies are typically stringent, and 
coverage disputes in this area are among the most common and problem-
atic” (Wolff et al., 2005, p. 1140).

A 2001 University of Michigan survey of people with disabilities found 
that approximately 40 percent of people who obtained assistive technolo-
gies paid for them out of pocket (Carlson and Berland, 2002).6 Private 
health insurance and Medicare were the primary third-party sources of pay-
ment, and each was mentioned as a source of payment by between 15 and 
20 percent of respondents. Free provision, Medicaid, and the U.S. Depart-
ment of Veterans Affairs were each mentioned as a source of payment by 
between 5 and 10 percent of respondents. As reported in Chapter 7, about 
40 percent of respondents reported that the use of assistive technologies had 
reduced their need for help from another person. Nevertheless, the users of 
assistive technologies cite a lack of funding and a lack of information about 
appropriate technologies as barriers to access (NCD, 2000b).

Freiman and colleagues (2006) recently reviewed public funding for 
an array of assistive technologies. Table 9-1 summarizes their conclusions 
about the extent of public insurance coverage of several kinds of technolo-
gies. It shows a very mixed pattern of coverage with the U.S. Department of 
Veterans Affairs most consistently offering coverage (see also PAI [2002]).

Medicare

Medicare covers certain medically necessary assistive technologies un-
der its statutory benefits for durable medical equipment, prosthetic de-
vices, and orthotic devices (42 U.S.C. 1395(k), (m), and (x)). It specifically 
excludes coverage of certain assistive items, notably, hearing aids and 
eyeglasses (except that one pair of glasses is covered following cataract 
surgery) (42 U.S.C. 1395y). The statutory definition of durable medical 
equipment includes some items, such as oxygen tents, that are not usually 
considered assistive technologies.

The federal officials and private contractors who administer Medi-

6 The Medical Expenditure Panel Survey, which is used for many purposes, divides spending 
on assistive technologies in ways that make it difficult to determine the source of payment 
in any comprehensive way (Freiman et al., 2006). For example, Medicaid spending through 
home- and community-based service waivers (including payments for assistive technologies) is 
categorized under “other personal health care,” and other spending may be included in either 
the durable medical equipment category or the other medical equipment category, both of 
which include items other than assistive technologies.
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TABLE 9-1 Summary of Public Health Plan Coverage of Assistive 
Technology

Assistive Technology Category

Coverage Provided by:

Medicarea
Medicaid 
State Plansa,b

Medicaid 
Waiversb VA

Personal ATs for ADLs Some Yes Some Yes
Personal mobility ATs Yes Yes Some Yes
Orthotics and prostheses Yes Yes Some Yes
Hearing, vision, and speech ATs 
and augmentative communication

Little Some Some Yes

Cognitive ATs No No Some No
Transportation ATs No No No Yes
Home modifications No No Some Yes

NOTE: Medicaid state plans = benefits included in a state’s approved plan, including optional 
benefits that states choose to provide, must be provided statewide and cannot be capped; a 
provision of the Deficit Reduction Act of 2005, adopted since the data for this table were 
collected, makes exceptions for certain home-and community-based services that previously 
required waivers. Medicaid waivers = benefits approved as part of an approved waiver may be 
capped, targeted to specific groups (e.g., individuals with brain injuries), and limited to certain 
geographic areas of a state; some = although some items are covered, a significant portion of 
the assistive technologies in this category are not covered; ADL = Activities of daily living; AT 
= assistive technology; VA = U.S. Department of Veterans Affairs.

 aCoverage needs to meet medical necessity criteria.
 bDue to state-by-state coverage variations, the information in this column roughly represents 
the modal coverage by the states.

SOURCE: Freiman et al. (2006 [used with permission]).

care have developed interpretations of statutes and regulations to guide 
decisions about coverage in individual cases. Examples of assistive items 
excluded under such guidance as not meeting the criteria for coverage are 
bath seats, grab bars, humidifiers, home elevators, and wheelchair ramps 
(Medicare Carriers Manual, Section 2100.1). They are considered conve-
nience items, not medical items, even though some of this equipment may 
help prevent falls and otherwise protect an individual’s health.

One critical statutory requirement is that durable medical equipment 
must involve use in the home. Based on the statute, regulations define du-
rable medical equipment as “equipment furnished by a supplier or a home 
health agency that: (1) can withstand repeated use; (2) is primarily and 
customarily used to serve a medical purpose; (3) generally is not useful to 
an individual in the absence of an illness or injury; and (4) is appropriate for 
use in the home” (42 CFR 414.202) (emphasis added).7 As discussed below, 

7 In 2001, approximately 6.5 percent of Medicare beneficiaries living in the community used 
the durable medical equipment benefit to obtain a mobility-related assistive device: 2.6 percent 
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the home use provision has been restrictively interpreted to limit coverage 
of mobility assistive equipment that helps beneficiaries get around outside 
the home. Coverage may require a prescription, and repairs to equipment 
are usually covered only if the equipment is rented (DATI, 2005).

A recent example of administrative guidance on coverage determina-
tions involved a 2005 decision memorandum that was intended to clarify 
the interpretation of the statute and regulations related to mobility assistive 
devices, including manual and power wheelchairs (CMS, 2005b). It replaced 
a more restrictive proposal that had been prompted by concerns about 
rapidly increasing spending for power wheelchairs and specific instances 
of fraud and abuse (see, e.g., GAO [2004]).8 Although the memorandum 
liberalized the policy in some respects, it left critical restrictions in place, 
as described below. The document, which was developed with the involve-
ment of other governmental agencies and outside experts, cited evidence 
identified through a literature review that the equipment was reasonable 
and necessary for beneficiaries with mobility limitations. The memoran-
dum stressed that determinations of coverage should include assessment of 
“the technology that most appropriately addresses the beneficiary’s needs 
as determined by the coverage criteria” (CMS, 2005b, p. 9). Clearly, such 
an assessment involves subjective judgments that can lead to variations in 
individual coverage decisions.

Unfortunately, based on the statutory reference to durable medical 
equipment used in the home, the memorandum focused on individual needs 
related to ADLs, which are primarily performed in the home, rather than 
instrumental activities of daily living, which include some activities (e.g., 
shopping and traveling) that occur outside the home. Thus a power wheel-
chair would be covered for an individual who needs the device both for 
personal care activities in the home and for travel outside the home but not 
for an individual who requires the device only outside the home. A person 
might also be denied coverage if the device could not actually be used in 
the home because of the home’s small size or floor plan. Furthermore, on 
the basis of a particularly restrictive interpretation of the home use crite-
rion, coverage may be limited to a type of wheelchair or other equipment 
that will not allow people to travel easily or safely outside the home. Thus 
the statutory and regulatory criteria for coverage of assistive technologies 
are quite different from those for coverage of surgical and medical inter-
ventions. For example, hip replacement surgery would not be challenged 

for a manual wheelchair, 2.4 percent for a walker, 1.0 percent for a cane, and 0.5 percent for 
a power wheelchair (Wolff et al., 2005). Beneficiaries obtaining wheelchairs were younger 
and had more limitations in ADLs than beneficiaries obtaining canes or walkers but were less 
likely to have been hospitalized.

8 The new policy replaced the past policy that limited coverage to individuals who were 
“bed or chair confined.”
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for individuals simply because pain limited their activities outside but not 
inside their home.9 (The necessity of surgery might still be challenged for 
other reasons.)

The “use-in-the-home” language of the statute has become a central 
issue in efforts to revise Medicare policies on durable medical equipment. 
Critics of current interpretations argued that the language was intended to 
distinguish between equipment suitable for home use and equipment that 
required an institutional setting. As one advocacy group has argued: “[t]he 
intent of the ‘in the patient’s home’ clause was not to make elderly and 
disabled persons prisoners in their own homes” (UCP, 2006, unpaged).

Clearly, the “use-in-the-home” restriction, especially as it is now in-
terpreted, is inconsistent with the values of independence and community 
participation that have become widely recognized elsewhere in federal 
health and social policies since Medicare was enacted. Nonetheless, ef-
forts to change the statute have, to date, not succeeded. Also, although 
the Centers for Medicare and Medicaid Services (CMS) was to consider 
the appropriateness of the “in-home” criterion as part of President George 
W. Bush’s New Freedom Initiative and in light of efforts to promote work 
and community living, CMS action seems to be limited to congressionally 
directed demonstration projects (DHHS, 2002).10

The evidence base for many assistive technologies and services im-
portant to people with disabilities is limited, which points to the need for 
more research in this area (Clancy and Andresen, 2002). In a paper that 
outlines the many financial obstacles to accessible assistive technologies, the 
American Academy of Physical Medicine and Rehabilitation observed that 
“to be fair, Medicare is often asked to approve coverage and reimburse-
ment of assistive technology with little clinical data [or] outcomes studies” 
(AAPM&R/FPM&R, 2003, p. 5). As noted above, CMS judged that the 
evidence base supported the coverage of much mobility assistive equipment 
for people with limitations in ADLs.

Criticism is often directed at government officials and Medicare con-
tractors for their restrictive coverage decisions, but certain coverage restric-
tions appear to be so firmly based in the Medicare statute that statutory 
change is needed to permit easier access to assistive technologies that sup-
port independence and productivity. The home use criterion for durable 
medical equipment is one example, at least as it relates to durable medical 

9 Also, as pointed out by the American Academy of Physical Medicine and Rehabilitation 
(AAPM&R/FPM&R, 2003), the home use criterion is not found in the statutory discussion 
of prosthetics.

10 CMS was also to consider allowing trial rental periods for expensive equipment that is 
usually purchased and allowing equipment to be furnished to people in skilled nursing facilities 
for up to 1 month prior to discharge to provide time for equipment adjustments, training, and 
practice in using the equipment (DHHS, 2002).
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equipment that cannot actually be used inside the home but that can help 
people get around in the community. The statutory language related to 
medically necessary care is another example. Given the statute, more ex-
pansive administrative interpretations can only go so far.

Medicaid Coverage

Medicare is a national program, despite some variability in interpreta-
tion of Medicare coverage policies or guidelines by the private contractors 
who administer the program.11 Medicaid, in contrast, operates under fed-
eral standards that give states considerable authority to determine whether 
individuals should have access to assistive technologies. Under federal law, 
home health services are a required element of state Medicaid programs, 
and certain medical equipment and supplies are a required part of home 
health care coverage (42 CFR 440.70). Even when a Medicaid program 
covers assistive technologies, it may still impose various restrictions, such 
as caps on the amount that will be paid for equipment.

Some items, such as hearing aids and prosthetic devices, are optional 
for most adults but are required for children under the Medicaid’s Early 
Periodic Screening, Detection, and Treatment (EPSDT) benefit. (The State 
Children’s Health Insurance Program [SCHIP] option, which covers many 
children with special health care needs, does not include EPSDT benefits as 
such.) As summarized in Box 9-1, the EPSDT benefit covers an extensive 
array of services for children, including health care that “must be made 
available for treatment or other measures to correct or ameliorate defects 
and physical and mental illnesses or conditions discovered by the screening 
services” (CMS, 2005e, unpaged; see also the discussion of EPSDT in Chap-
ters 4 and 8). Many of these services are particularly relevant for children 
with disabilities (see, e.g., Smith et al. [2000]). As described later in this 
chapter, the passage of the Deficit Reduction Act of 2005 has raised some 
concerns about children’s continued access to EPSDT services.

As discussed further in the section on personal assistance services, the 
U.S. Congress has authorized waivers of certain Medicaid requirements in a 
variety of situations. Nearly all states have received waivers for home- and 
community-based service programs that are intended to facilitate care in 
the community for people who would otherwise be at high risk of needing 
institutional care. Most waiver programs for adults age 65 and over include 
some coverage of home modifications (e.g., installation of grab bars and 
widening of doors to accommodate wheelchairs) and some products (e.g., 

11 Medicare policies do, however, differ in a number of respects for beneficiaries enrolled in 
the traditional fee-for-service program and those enrolled in Medicare-approved private health 
plans, in that the latter may choose to cover some services not usually covered.
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BOX 9-1 
Medicaid’s Early Periodic Screening, 

Detection, and Treatment Benefits
(as required under Section 1905(r) of the Social Security Act)

Screening Services (all of the following):
• Comprehensive health and developmental history (physical and mental 

health);
• Comprehensive unclothed physical exam;
• Appropriate immunizations;
• Laboratory tests;
• Lead toxicity screening;
• Health education (for parents and children);
• Vision services (including diagnosis and treatment for defects in vision, in-

cluding eyeglasses);
• Dental services (including relief of pain and infections, restoration of teeth 

and maintenance of dental health);
• Hearing services (include diagnosis and treatment for defects in hearing, 

including hearing aids); and
• Other necessary health care to correct or ameliorate defects, and physical 

and mental illnesses and conditions discovered by the screening services.

Diagnosis
When a screening examination indicates the need for further evaluation of 
an individual’s health, provide diagnostic services. The referral should be 
made without delay and follow-up to make sure that the recipient receives a 
complete diagnostic evaluation. If the recipient is receiving care from a con-
tinuing care provider, diagnosis may be part of the screening and examina-
tion process. States should develop quality assurance procedures to assure 
comprehensive care for the individual.

Treatment
Health care must be made available for treatment or other measures to cor-
rect or ameliorate defects and physical and mental illnesses or conditions 
discovered by the screening services.

Any additional diagnostic and treatment services determined to be medically 
necessary must also be provided to a child diagnosed with an elevated blood 
lead level.

SOURCE: CMS (2005e).

personal emergency response systems) that are excluded under conventional 
Medicaid coverage guidelines (Freiman et al., 2006).

Although most discussions of assistive technologies focus on people 
living in the community, these technologies may also benefit people living 
in residential care facilities, including nursing homes. Examples range from 
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wheelchairs and hearing aids to products that assist with cognition and 
“wander management” systems for people with dementia. A recent report 
identified several barriers to the use of such technologies in institutions, 
including a perceived lack of financial resources (Freedman et al., 2005a). 
It noted that Medicaid and Medicare do not specifically reimburse organi-
zations for the devices that they supply to the residents of nursing homes, 
although the programs do pay for covered devices that individuals obtain 
directly from equipment vendors.

Pri�ate Health Insurance

The committee found little specific information on private health plan 
coverage of different kinds of assistive technologies.12 In general, people 
covered by private health plans will often encounter problems with cov-
erage restrictions and medical necessity determinations similar to those 
that that Medicare beneficiaries face (Iezzoni, 2003; Iezzoni and O’Day, 
2006).

A few states have mandates that require private insurance plans to 
cover certain assistive technologies, primarily hearing aids and prostheses, 
subject to various restrictions. For example, seven states (Connecticut, Ken-
tucky, Louisiana, Maryland, Minnesota, Missouri, and Oklahoma) require 
coverage of hearing aids for children and one (Rhode Island) requires cov-
erage for children and adults (ASHA, 2007). The reach of these mandates 
is, however, limited by federal law that exempts self-insured employer 
health plans from such mandates and from many other state regulations 
(Mendelsohn, 2006).

In addition to outright exclusions, private health plans often place 
fairly low limits (e.g., $1,500) on the maximum amount that they will pay 
for assistive equipment during a year. They may also limit how often they 
will pay for an item (e.g., once every 5 years) (Iezzoni, 2003).

COVERAGE OF PERSONAL ASSISTANCE SERVICES

Even with advances in the value, availability, and use of assistive tech-
nologies that can reduce the need for some kinds of caregiving, human 
caregiving remains a crucial resource that allows many people, particularly 
those with serious disabilities, to live independently and to participate in 

12 A survey by McManus (2001) of 98 private health plans (half health maintenance organi-
zations and half preferred provider organizations) of coverage of hearing services for children 
found that only 11 percent explicitly covered hearing aids (and most had cost caps or other 
limits) and more than 80 percent specifically excluded them. Two plans covered assistive com-
munication devices under a state-mandated benefit for early intervention services, but most 
other plans included no specific information about coverage.
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community life. In a 2004 Harris poll, of the respondents who reported the 
need for personal assistance, 77 percent reported that they relied on fam-
ily or friends and 29 percent reported that they relied on paid assistance 
(Harris Interactive, 2004b). In 2005, about 7 percent of all kinds of paid 
home care (including skilled care) was paid for out of pocket and another 7 
percent was covered by private insurance; Medicare paid for about 27 per-
cent, and Medicaid paid for 55 percent (Komisar and Thompson, 2007).

LeBlanc and colleagues have observed that “personal care is a complex 
construct, known by a variety of names, overlapping with existing service 
systems, blurring the lines between skilled and unskilled, and between 
formal and informal home care . . . [and] . . . evolving in different ways 
across the States, many of which continually make changes in their pro-
grams” (LeBlanc et al., 2001 p. 2). The term “personal assistance” seems 
to be preferred by consumer groups, but Medicare and Medicaid policies 
generally refer to personal care services or personal care attendants. As 
used here, personal assistance services or personal care services support 
individuals who are limited in their ability to perform basic daily activities 
such as bathing, eating, and dressing. Such services may also include as-
sistance with shopping, light housekeeping, meal preparation, bill paying, 
and other activities.

Medicare and Private Insurance

Medicare does not cover personal assistance or personal care services 
as such. Nonmedical personal care services may, however, be provided by 
home health aides in the course of providing covered home health services 
(Box 9-2). Such care can be provided only if beneficiaries are also receiving 
skilled services, which, in turn, are available only if beneficiaries are deter-
mined to be homebound. Medicare rules define homebound to mean that 
a beneficiary has “a normal inability to leave home,” such that trips out-
side the home require “a considerable and taxing effort by the individual” 
(such as relying on personal assistance or assistive technology) and are 
“infrequent or of relatively short duration” (see 42 U.S.C. 1395n(a)(2)(F)). 
Legislation passed in 2000 provided that absences for health care treatment 
(including services at day care centers) will not disqualify a beneficiary from 
being considered homebound under Medicare, Medicaid, and SCHIP.13

During the early 1990s, the use of the Medicare home health benefit 
increased significantly, particularly the use of home health aide services. In 

13 In 2002, CMS issued guidance that provided additional examples of acceptable trips out-
side the home and emphasized that the person’s situation should be considered “over a period 
of time rather than for short periods within the home health stay” (Medicare Home Health 
Agency Manual, §§204.1-204.2) (CMS, 2002).
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BOX 9-2 
Medicare Coverage of Personal Care 
Services as a Home Health Service

• Home health services are covered under Medicare Parts A and B.

• To qualify for home health care, a person must need skilled care, be home-
bound, and have a plan of care ordered by a physician.

• Home health services include intermittent or part-time skilled nursing care, 
physical therapy, speech therapy, occupational therapy, medical social services, 
and home health aide services.

• Home health aide services, which may include personal care services such 
as help with eating and dressing, are limited to beneficiaries who are also getting 
skilled nursing or therapy services.

• Medicare is conducting three two-year demonstration projects to assess the 
provision and costs of services to people with certain chronic conditions who 
would not qualify as homebound.

SOURCES: CMS (2004a,c) and GAO (2000).

the words of the Medicare Payment Assessment Commission, the benefit 
“increasingly began to resemble long-term care” rather than care cov-
ered under other Medicare benefits for post-acute care (MedPAC, 2004, 
p. 142).14 Reflecting concern about the sharply increased expenditures 
and allegations of fraud and abuse by home health care providers, the 
U.S. Congress changed provider payment methods and eligibility criteria. 
Spending dropped substantially after the implementation of these changes. 
The Medicare home health benefit now involves “less of the maintenance 
of chronically ill or disabled people over time” at a low intensity of care 
(MedPAC, 2004, pp. 145–146).

Private coverage of personal care services is also limited. Some (but not 
all) private Medicare supplemental insurance policies will pay for a limited 
number of “at-home recovery” visits to help beneficiaries with ADLs after 
an illness, injury, or surgery (CMS, 2006b).

The committee found no systematic information on employer-sponsored 
or private health insurance coverage of personal assistance services. Private 
long-term care insurance may cover personal care services, but, again, the 

14 In contrast to the limits on the number of days of care in skilled nursing facilities that 
Medicare covers, the Medicare statute sets no numerical limit on the number of home health 
visits.
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committee found no systematic information on the extent of such coverage. 
Again, much personal care is provided by family members on an unpaid 
basis or is paid for out of pocket by individuals or family members.

Medicaid

Home health care is a required benefit under Medicaid (Box 9-3), but 
personal care services for adults are an optional benefit that many states 
offer.15 As of 2004, 26 states and the District of Columbia covered per-
sonal care services as an optional benefit under their Medicaid state plans 
(Summer and Ihara, 2005). Any optional benefit included in a state plan 
must be available statewide to “categorically needy” beneficiaries.16 States 
may also cover personal care services under special waiver arrangements 
that encourage home- and community-based services as an alternative to 
institutional care. Use of such waivers has expanded substantially since 
publication of the 1991 IOM report, in part as a result of the U.S. Supreme 
Court’s 1999 decision in Olmstead �. L.C. That decision held that states 
may have to provide community-based services for people with disabilities 
rather than care in less integrated institutional settings (see Appendix D). 
For children, personal care services are covered under the EPSDT benefit 
(Smith et al., 2000). In 1988, the U.S. Congress required that Medicaid pay 
for covered services provided to eligible children in public schools (Herz, 
2006).17 The variety of ways that states can cover personal assistance ser-
vices and the frequency of state coverage changes make it difficult to sum-
marize state policies on these services.

A 2004 survey of the states that offer personal care services as an op-
tional Medicaid benefit found that 4 of 24 responding states limited cover-
age to the home (Summer and Ihara, 2005). Policies in other states varied, 
with some states covering services in day care settings, relatives’ homes, and 
workplaces. All states offering the benefit included assistance with dressing, 

15 Personal care services are defined in the State Medicaid Manual (LeBlanc et al., 2001).
16 Under the statute, state programs must cover “categorically needy” groups, which include 

people who met requirements for the Aid to Families with Dependent Children program as 
of 1996, children under age 6 whose family income is at or below 133 percent of the federal 
poverty level and children ages 7 to 18 in families with incomes at or below the poverty level, 
Supplemental Security Income recipients in most states, the recipients of adoption or foster 
care assistance under Title IV of the Social Security Act, and certain low-income Medicare 
beneficiaries. States have the option of providing Medicaid coverage for an extensive list of 
other groups, including certain working-age individuals with disabilities (CMS, undated).

17 This provision has generated considerable controversy, some of which is related to con-
flicting regulations from the U.S. Department of Education and the Centers for Medicare and 
Medicaid Services on whether Medicaid is the payer of first or last resort. In fiscal year 2005, 
Medicaid paid about $2.1 billion for school-based services and another $0.8 billion for school 
administrative expenses (Herz, 2006).
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BOX 9-3 
Personal Assistance Services and 

Medicaid Home Health Benefits

• Federal policy requires that state Medicaid plans include home health services 
for eligible people age 21 and over who qualify for nursing home care.

• The Medicaid statute, unlike the Medicare statute, does not explicitly define 
home health services as services provided in a place of residence.

• Required home health services include skilled nursing care, home health aide 
services, medical supplies, and medical equipment.

• Optional home health services include occupational therapy, physical therapy, 
audiology services, and speech pathology services.

• Personal care services are also optional but are not categorized as home 
health services. Personal care is considered a required benefit for children under 
the provisions of EPSDT. Personal care services may be provided as part of 
Home- and Community-Based Service waivers.

SOURCES: CMS (2005d) and Smith et al. (2000).

bathing, laundry, and toileting. Most states covered assistance with eating, 
meal preparation, grooming, mobility, shopping, and housekeeping. Fifteen 
of the responding states limited the number of hours of covered services.

In addition, seventeen of the states had some provision for a consumer 
to direct the services that he or she receives, for example, by preparing ser-
vice plans or supervising workers (Summer and Ihara, 2005). Three states 
provided consumers with an individual budget for services and allowed 
them to purchase services within that budget. Most states (21) had training 
programs for personal care workers, and a majority (16) reported shortages 
of such workers. Three-quarters of states allowed payments for services 
provided by family members (conditioned on the receipt of training). The 
estimated cost per beneficiary ranged from less than $1,500 in two states 
to more than $10,000 in eight states.

When states cover personal assistance services under a Medicaid waiver, 
they may depart from certain Medicaid rules that apply to required or op-
tional benefits, for example, rules that require coverage for categorically 
needy individuals in the entire state and all categorically needy beneficiaries. 
The Home- and Community-Based Service (HCBS) waiver program, which 
was authorized in 1981 under Section 1915c of the Social Security Act, 
encourages states to cover alternatives to institutional long-term care for 
beneficiaries who meet the admission criteria for such care (or who would 
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do so in the absence of home- and community-based services). The alterna-
tive services are supposed to be cost neutral, which is defined to mean that 
the average cost per participant is not to exceed the average cost of nursing 
home care for a person with similar needs. According to CMS, 48 states 
and the District of Columbia have at least one HCBS waiver, and an addi-
tional state has a similar program operating under another waiver authority 
(CMS, 2007). Many states have several waivers, and the total number of 
programs exceeds 285. In 1998–1999, 45 states included some coverage of 
personal care services under at least one HCBS waiver program (Le Blanc 
et al., 2001). Waiver-based programs may also cover other nonmedical 
services, for example, home modifications and respite care.

Waiver-based programs can set caps on spending and on the number 
of people to be served (slots). In 2002, slightly more than 400,000 slots 
were available across all states, but this amount is less than the number of 
people wishing to participate (Reester et al., 2004). Of 171 programs, 69 
programs had waiting lists totaling more than 155,000 people. The wait-
ing times for people with traumatic brain injuries and children with special 
needs averaged over 20 months.

Collectively, HCBS waivers accounted for 30 percent of Medicaid long-
term care spending in 2001 (up from 15 percent in 1992) and 66 percent 
of spending on community-based services (up from 37 percent in 1992) 
(Reester et al., 2004). Much of the growth in the HCBS waiver program 
is due to the extension of home- and community-based services to people 
with mental retardation or developmental disabilities, who accounted for 
38 percent of the program participants and almost 75 percent of the spend-
ing in 2001 (compared with approximately two-thirds of spending in 1991) 
(Litvak and Kennedy, 1991; Reester et al., 2004). As noted above, the U.S. 
Supreme Court’s decision in Olmstead �. L.C. has helped spur this growth, 
although the growth began before that 1999 decision was handed down. 
People with other disabilities and beneficiaries age 65 and over together 
accounted for 54 percent of participants and 21 percent of HCBS waiver 
program spending.

In addition to the programs described above, the Tax Equity and 
Financial Responsibility Act of 1982 gave states the option of providing 
community-based services to children with physical or mental disabilities if 
the children would be eligible for Medicaid institutional services but could 
be cared for at home at a cost that does not exceed the estimated cost of 
institutional care (Bazelon Center for Mental Health Law, 2002). A child 
who qualifies receives a Medicaid card and is eligible for regular Medicaid 
child services. States cannot set caps on the number of children who can be 
served under the waiver or limit coverage to children with certain diagnoses 
or children in certain geographic areas. In 2002, 20 states had programs un-
der this option (often called the Katie Beckett option after the child whose 
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situation prompted the provision) (Peters, 2005). Ten states did not include 
children with diagnoses of mental disabilities, despite federal requirements 
prohibiting such limitations (Peters, 2005). (Some children may also be 
eligible for direct services under the Maternal and Child Health Bureau’s 
Title V state grants program [Markus et al., 2004].)

A recent review of evaluations of the benefits and costs of home- and 
community-based services reported that the programs tended to increase 
both costs and benefits (Grabowski, 2006). (The statutes creating the pro-
grams emphasize cost neutrality, hence the emphasis on costs as well as 
benefits in the evaluations.) Benefits included increased social activity and 
interaction, greater caregiver and recipient satisfaction, and reduced levels 
of unmet needs. The costs increased because the savings achieved from the 
substitution of less expensive services for some nursing home residents (or 
potential nursing home residents) were offset by the increased spending 
for people who likely would not have received nursing home care in the 
absence of the program. The review noted that achieving program savings 
has become harder as noninstitutional care has become more common, 
thereby shrinking the pool of people for whom institutional care costs can 
be reduced. On the basis of recent evaluations, the review concluded that, 
overall, the evidence about program cost-effectiveness was relatively weak 
(because of the use of research designs that did not adequately control 
for nonrandom selection into intervention and comparison groups) and 
accumulating slowly. The author of the review argued against cutbacks 
in home- and community-based services, given the strong consumer and 
public preference for noninstitutional care, but he also proposed the use of 
research strategies that would better identify efficient program and policy 
strategies.

An evaluation of North Carolina’s waiver program attempted to con-
trol for selection effects (e.g., the choice of participants on the basis of 
their expected costs) through the use of a complex statistical analysis (Van 
Houtven and Domino, 2005). The analysts concluded that the program de-
creased nursing home and hospital costs (which are not always considered 
in cost neutrality assessments) for participants compared with those for 
nonparticipants. It had no effect on total costs, once differences in health 
status were taken into account.

Despite some concerns about the quality of care and program over-
sight,18 the U.S. Congress included provisions to expand coverage for 
certain Medicaid home- and community-based services in the Deficit Reduc-

18 Given the rapid growth of the HCBS waiver programs, it is perhaps not surprising that 
a 2003 government report identified quality-of-care problems, including a failure to provide 
needed services and inadequate case management (GAO, 2003b; see also GAO [2002]). The 
report also criticized the oversight provided by CMS.
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tion Act of 2005. The law now permits states to provide all services allowed 
under the HCBS waiver program without getting a formal waiver when the 
services are for people age 65 and over or for people with disabilities who 
have incomes up to 150 percent of the poverty level (Crowley, 2006). Ben-
eficiaries do not have to meet the criteria for institutional care. The services 
do not have to be provided statewide, and enrollment can be capped.

In addition, the act allows states to undertake “cash and counseling” 
programs without obtaining a waiver (Crowley, 2006). The details may 
vary among the programs in different states, but these programs usually 
give a consumer (or a representative) a cash allowance or budget based 
on a needs assessment. They allow the consumer to direct his or her own 
personal care and certain other services. The programs also provide con-
sumer counseling and other assistance (e.g., provision of an independent 
service that actually manages the payments to workers and monitors use). 
Researchers have evaluated the first three states to implement cash and 
counseling demonstration projects (before the waiver was implemented).19 
One evaluation reported “unambiguous evidence that Cash and Counsel-
ing improved the amount and quality of paid personal assistance from the 
perspective of consumers, with no discernible adverse effects on safety or 
health” (Carlson et al., 2005). A companion evaluation reported that the 
costs per beneficiary were 15 to 20 percent higher than the costs for each 
individual in the control group, in part because individuals in the inter-
vention groups were more likely to receive services for which they were 
eligible (Dale and Brown, 2005). In two of three states, the costs for the 
intervention group were not significantly different from those projected if 
the individuals had received the agency services authorized in their baseline 
care plan.

Although the Deficit Reduction Act included features that may benefit 
people with disabilities, it also included several provisions that may shift 
costs to Medicaid beneficiaries, potentially limiting their access to needed 
services (Kaiser Commission, 2006a). Almost all of the expected savings 
(deficit reductions) in the legislation would come from cuts in benefits or 
from higher beneficiary costs in the form of premiums and copayments. 
Before passage of the law, states could not require premium payments for 
most Medicaid beneficiaries nor impose more than nominal copayments. 

19 These demonstrations were conducted under the Medicaid research and demonstration 
waiver program, which is authorized under Section 1115 of the Social Security Act (Kaiser 
Commission, 2001). The cash and counseling demonstration projects and evaluations were 
jointly sponsored by the Office of the Assistant Secretary for Planning and Evaluation, U.S. 
Department of Health and Human Services and the private Robert Wood Johnson Foundation 
(RWJF, 2004). People were randomly assigned to receive a cash allowance for personal care 
services or to have services provided and reimbursed by an agency.
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Up to 9 million beneficiaries (half of them children) now could face such 
new costs. Although beneficiaries with disabilities and those who are dually 
eligible for Medicare and Medicaid are exempt, the legislation also allows 
states to offer alternatives to the traditional Medicaid coverage that may 
have less extensive rehabilitation benefits. Concerns about this legislation 
are discussed further below.

ACCESS TO ASSISTIVE TECHNOLOGIES AND SERVICES 
THROUGH NONINSURANCE PROGRAMS

To various degrees, depending on an individual’s age, place of resi-
dence, type of disability, and other characteristics, people who need assistive 
technologies or services may find noninsurance programs helpful. Some of 
these programs are privately sponsored. Others are funded by federal or 
state governments.

For children, the Individuals with Disabilities Education Act (IDEA), 
as amended, includes important provisions related to assistive technol-
ogy (Hager and Smith, 2003). In essence, IDEA requires that if states and 
school districts accept federal education funds, they must make available 
to children with disabilities a free, appropriate public education, including 
special education and related services that allow a child to benefit from 
such education (see Chapter 4). Each child is to have an individual educa-
tion program or plan that identifies the services that need to be provided 
without charge, as determined on a case-by-case basis. Covered devices 
(e.g., specially adapted laptop computers) may sometimes be used at home 
as well as at school if that is educationally necessary. The school district 
often retains ownership of assistive devices that have not been personally 
prescribed, which means that a young person may lose access to the tech-
nology once he or she graduates from high school. The “related services” 
provision of IDEA also extends to personal care services. In 2004, more 
than 6.8 million children ages 3 to 21 received services under IDEA (U.S. 
Department of Education, 2005).

The federal Assistive Technology Act does not directly fund the provi-
sion of equipment but, rather, supports technology development, training 
for rehabilitation engineers and technicians, technical assistance and advo-
cacy, and research on needs for assistive technology. In addition, it requires 
states that receive grants under the act (as all states do) support awareness 
programs, provide outreach, provide loans, and engage in certain other 
activities to promote assistive technologies.

Other programs, including Vocational Rehabilitation programs, may 
also provide access to assistive technologies, as summarized in Table 9-2. 
These programs generally do not have assistive technology as their primary 
focus (Freiman et al., 2006). In addition to the programs listed, state work-
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TABLE 9-2 Summary of Financial Assistance for Assistive Technology in 
Selected Federal Programs

Category of Assistive 
Technologya

Older 
Americans 
Act

Selected 
Housing 
Programs

Supplemental 
Security Income 
IRWE and PASSb

Vocational 
Rehabilitation

Personal ATs for activities of 
daily living

No Yes Yes

Personal mobility ATs No Yes Yes
Orthotics and prostheses No Yes Yes
Hearing, vision, and speech 

ATs; and augmentative 
communication

No Yes Yes

Cognitive ATs No Yes Yes
Transportation ATs No Yes Yes
Home modifications Yes Yes Yes Yes

 aAT = assistive technology.
 bIRWE = Impaired Related Work Expenses program; PASS = Plan for Achieving Self-Support 
(if the equipment may enable the person to work). These provisions, in effect, subsidize assis-
tive technologies for some individuals who have qualified for Social Security Income.

SOURCE: Freiman et al. (2006 [used with permission]).

ers’ compensation programs require coverage of some assistive technolo-
gies, although the details vary (Allen, 1998).

The committee did not locate a similar overview of programs that 
support financial access to personal assistance services. It did identify a 
number of federal and state programs that include some direct or indirect 
support for such services, usually as part of a broader program of home- 
and community-based services. Box 9-4 lists some examples. In addition, 
the National Institute on Disability and Rehabilitation Research has funded 
a number of relevant research and data collection programs, including the 
Center for Personal Assistance Services at the University of California at 
San Francisco (UCSF, undated).

In addition, nearly all states have programs that use “state-only” funds 
(i.e., funds not used to obtain federal matching funds) to support home- 
and community-based services that supplement and fill gaps in Medicaid 
services (Kitchener et al., 2006). Most programs are relatively small but 
provide more flexibility than has been allowed under Medicaid rules and 
waivers.

A patchwork of charitable, advocacy, and other private organizations 
(many of which receive support from the federal government or state gov-
ernments) also help people obtain assistive technologies and, less often, 
personal care services. Some, such as most Centers for Independent Living, 
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BOX 9-4 
Examples of Federal Programs (Other Than 
Medicare and Medicaid) That Provide Some 
Support for Personal Assistance Services

• The Aid and Attendance program and the Homebound program of the U.S. 
Department of Veterans Affairs allow veterans to receive a cash benefit to pay for 
personal care and other assistive services, including housekeeping and shopping 
(Rosenkranz, 2005). For a single veteran, the maximum yearly payment for the 
aid and attendance benefit in 2006 was approximately $18,200 (VA, 2006c).

• As one of five primary goals, the Social Services Block Grant program (Title XX 
of the Social Security Act) funds services to prevent inappropriate institutionaliza-
tion by supporting community- or home-based care (total spending on the program 
was limited to $1.7 billion in 2003) (U.S. House of Representatives, Committee on 
Ways and Means, 2003).

• Title III of the Older American’s Act funds assistance to people age 60 or over 
whose incomes exceed the income limits that allow them to qualify for Medicaid. 
Federal spending on personal care services under this legislation is quite small: 
$13 million in 2002, plus $33 million for chores and homemaker services and 
$193,000 for home delivery of meals (Kassner, 2004).

• CMS provides infrastructure grants to states to help establish personal care 
programs and train workers (CMS, 2005g).

• The Office of Civil Rights in the U.S. Department of Health and Human Ser-
vices has investigated and intervened in cases involving complaints about a lack 
of access to community-based services that would prevent or allow an individual 
to transfer from institutional care to home. Some cases were resolved when states 
agreed to cover personal care services (DHHS, 2006a).

• In 2001, as part of the New Freedom Initiative, Executive Order 13217 
(Community-Based Alternatives for Individuals with Disabilities) directed six fed-
eral agencies to evaluate their policies and programs to determine how they might 
better support states in implementing the Olmstead v. L.C. decision. One area to 
be evaluated was personal assistance and direct care services (DHHS, 2001).

encompass a range of conditions. Others focus on particular chronic con-
ditions or disabilities, such as spinal cord injuries, multiple sclerosis, and 
cerebral palsy. One example is The Wheelchair Recycler, whose founder 
received Christopher Reeve’s first wheelchair from the Christopher Reeve 
Foundation and recycled the parts to at least three different people whose 
chairs needed replacement parts and repairs (New Mobility Magazine, 
2006).
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RISING COSTS AND THE CHALLENGE OF EXPANDING 
COVERAGE OF ASSISTIVE SERVICES AND TECHNOLOGIES

As discussed in Chapter 8, the future will bring increasing stresses on 
this country’s system of financing health care services for individuals with 
and without disabilities. The specter of rising costs is a major constraint 
on proposals to expand coverage of assistive services and technologies and, 
indeed, poses the threat of cutbacks in public and private health care pro-
grams that may particularly affect people with disabilities.

For all the difficulties and problems that have thus far confronted this 
country’s system of financing health care services, including services for in-
dividuals with disabilities, the situation will surely become more challenging 
in the future. Although some challenges stem from those with philosophical 
opposition to government- or employer-based health insurance programs, 
the most widely understood threat relates to health care costs that continue 
to rise at rates higher than general inflation. Other problems stem from 
the link between employment and health insurance and from competitive 
market dynamics that discourage insurers from offering coverage to people 
with higher-than-average health care costs.

Rising Costs

For decades, health care costs per capita have grown faster than the 
gross domestic product (GDP), and these costs have thus consumed an ever 
larger share of GDP—with an increase from 7.2 percent of GDP in 1979 
to 16 percent in 2004 (Smith et al., 2006). By 2015 the share of the GDP 
accounted for by health care spending is projected to reach 20 percent 
(Borger et al., 2006). In addition, Medicare and Medicaid account for an 
increasing share of federal spending, and this shift will accelerate as the 
baby boom generation becomes eligible for Medicare (CBO, 2005a). Policy 
makers will eventually have to confront growing deficits that are, among 
other consequences, projected to exhaust the Medicare Part A Trust Fund 
by 2018 (CMS, 2006a).

Among the states, Medicaid is consuming an increasing share of state 
budgets, 22 percent in fiscal year 2004, which is an amount that slightly 
exceeds state spending for elementary and secondary education (NASBO, 
2006). Most of the projected growth in Medicaid expenditures is linked to 
spending for older people and people with disabilities (Ku, 2003).

Health care expenditures will continue to rise for several reasons. As 
described in Chapter 1, the aging of the population will lead to a substan-
tial increase in the number of people who are in the age group that is at 
the highest risk of disability. Even if rates of disability continue to decline 
modestly in the future (and this is hardly assured, as discussed in Chapter 
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3), total spending for Medicare beneficiaries is likely to continue to in-
crease (Chernew et al, 2005b; see also Cutler and Meara [1999] and CMS 
[2006g]). The pace of expensive innovation in medical care is more likely to 
continue or increase than abate. Although the aging of the population, price 
inflation, and other factors contribute to increased health care expenditures, 
advances in medicine are generally viewed as the strongest force behind the 
growth in health care spending—one that has proved difficult to constrain 
in the long term through cost control strategies (see, e.g., Newhouse [1992], 
Cutler [1995], Chernew et al. [2004], and Bodenheimer [2005]).

Responses to Rising Costs and Implications for People with Disabilities

Since the enactment of Medicare, rising costs have limited policy mak-
ers’ willingness to expand Medicare coverage to new groups (e.g., those 
ages 55 to 64) or a broader range of services (e.g., personal assistance ser-
vices). The recent extension of Medicare coverage to include prescription 
drugs is one of the few expansions since the program’s start. (Other expan-
sions include benefits for hospice care and benefits for specified preventive 
services, such as certain kinds of cancer screening.)

Currently, actions or proposals to increase or establish cost sharing for 
Medicaid beneficiaries are generating controversy, as are a range of other 
cutbacks in Medicaid programs that may have a disproportionate impact 
on people with disabilities. Given the number of states, the number of op-
tions, the complexity of the policies and proposals (at both the federal and 
the state levels), and the early stage of implementation, it is very difficult 
to gauge or even catalog what is happening across the states. One sugges-
tion at the end of this chapter is for more systematic tracking of changes 
in federal and state Medicaid policies and programs that may affect adults 
and children with disabilities.

Examples of a few worrisome developments in the Medicaid program 
include provisions in the Deficit Reduction Act of 2005 that removed the 
general prohibition against the imposition of premiums and cost sharing 
on Medicaid beneficiaries (Kaiser Commission, 2006a). For families with 
incomes over 150 percent of the federal poverty level, the total can reach 5 
percent of the family’s income in a month or a fiscal quarter. (For a family 
of four, the poverty level in 2006 was $20,000 [DHHS, 2006b].) Although 
children (under age 18) who are in mandatory Medicaid categories are 
exempt, adult beneficiaries with disabilities may be affected.

The Deficit Reduction Act also allows the mandatory or voluntary en-
rollment of beneficiaries in “benchmark” health plans that are not required 
to offer the benefits traditionally required for Medicaid beneficiaries. In 
violation of statutory requirements, it appears that some states have been 
enrolling beneficiaries who are exempt from mandatory Medicaid enroll-
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ment in benchmark plans without offering them a choice or a clear expla-
nation of the differences between the regular Medicaid benefits and those 
offered by the benchmark plan (Solomon, 2006). A benchmark plan can 
be “modeled on (or equivalent to) benefit options offered to state and fed-
eral employees or the benefits provided by the state’s largest HMO [health 
maintenance organization]” or simply be approved as “appropriate” by the 
secretary of the U.S. Department of Health and Human Services (Solomon, 
2006, p. 2). The state employee plan could, in principle, be a bare bones 
option created by the state to provide a minimal benefit benchmark plan 
for Medicaid beneficiaries (Mann and Guyer, 2005). Given that a signifi-
cant proportion of Medicaid beneficiaries with disabilities may not be in 
the categories theoretically exempt from enrollment in benchmark plans 
(Rosenbaum, 2006) and given concerns about the adequacy of enforce-
ment of protections by CMS, beneficiaries with disabilities may be more 
vulnerable to benefit reductions than an initial review of the legislation 
would suggest.

Another worrisome action is the implementation by the state of Tennes-
see of a new, highly restrictive definition of medical necessity that appears 
to allow managed care plans great leeway in disapproving services on the 
basis of their costs (see, e.g., Mann [2005] and Cha [2006]). To cite one 
more example, CMS has approved a West Virginia plan that could reduce 
or eliminate Medicaid benefits for beneficiaries who fail to keep medical 
appointments, do not follow treatment regimens, and otherwise fail to 
take “personal responsibility” for their health (Bishop and Brodkey, 2006; 
Eckholm, 2006). How transportation difficulties, mental health problems, 
disagreements between the patient and the physician, and other common 
complications will be considered is not clear. It also not clear how the pro-
gram might affect beneficiaries with disabilities, including those who are 
supposed to be exempt from the requirements.

Beyond these public-sector responses, health care cost inflation has 
also contributed to a decline in the percentage of employers offering health 
insurance, although employer decisions are also sensitive to the health of 
the overall U.S. or state economy, labor markets, and other conditions 
(Kaiser Commission and Health Research and Educational Trust, 2005). 
The decline has been most significant for smaller employers, which, in any 
case, have been less likely to offer health insurance than large companies 
(Gencarelli, 2005; Kaiser Commission and Health Research and Educa-
tional Trust, 2005). (In 2005, 98 percent of firms with 200 or more work-
ers offered employee health insurance, whereas 59 percent of smaller firms 
did so.) A recent analysis suggested that “more than half of the decline in 
[health insurance] coverage rates experienced over the 1990s is attribut-
able to the increase in [private] health insurance premiums” (Chernew et 
al., 2005a, p. 1021). As discussed above, employees with chronic health 
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conditions or disabilities who must seek individually purchased insurance 
are very likely to find that coverage is either unaffordable or unavailable.

As health insurance coverage costs have grown, employers have also 
shifted more of the costs to employees.20 Between 2001 and 2005, average 
premium payments by employees increased from $30 to $51 per month for 
individual coverage and from $149 to $226 per month for family coverage 
(Kaiser Commission and Health Research and Educational Trust, 2005). 
For most health plan options, average annual deductibles more than dou-
bled during this 5-year period, reaching average levels of nearly $325 for 
preferred provider plans and more than $600 for conventional health plans. 
The percentage of employers who offered what are termed high-deductible 
health plans (a deductible of $1,000 or more for an individual plan) grew 
from 5 percent in 2003 to 20 percent in 2005 The average deductible in 
these plans was $1,870 for single coverage and nearly $3,700 for family 
coverage.

High-deductible plans—or even an end to employer-based health in-
surance—have been promoted by some as a way of increasing personal 
responsibility for one’s health and health care use. For people with moder-
ate to significant health care needs and low or modest incomes, the burden 
of increased cost sharing can be substantial. For example, one analysis 
estimated that with a $500 deductible, almost one-quarter of hospitalized 
patients would have out-of-pocket costs that exceeded 10 percent of their 
income; a $2,500 deductible would lead to that result for approximately 
two-thirds of patients (Trude, 2003, as analyzed by Davis [2004]).

Beyond simply transferring some costs from the insurer to the insured, 
increased cost sharing is expected to reduce the amount of health care that 
people use. Unfortunately, research suggests that cost sharing decreases the 
use of beneficial as well as nonbeneficial or unnecessary services (see, e.g., 
Newhouse [1993] and Tamblyn et al. [2001]). For people with chronic 
conditions who need medications, physician management, and other ser-
vices, cost sharing may reduce patient adherence to medication regimens 
and compromise other management of these conditions (see, e.g., Dor and 
Encinosa [2004] and Federman et al. [2001]). Such a reduction in adherence 
could lead to worse outcomes for individuals with disabilities and could 
increase the incidence or severity of disabilities in individuals with chronic 
diseases.

Various strategies have been proposed and, to a limited degree, imple-
mented or tested as alternatives to strategies that simply increase the fi-
nancial burdens on people with serious chronic conditions or disabilities. 

20 Blumenthal (2006, p. 196) has observed that “the ultimate form of cost shifting to employ-
ees is to drop health insurance altogether.” As described above, the percentage of employers 
(especially small employers) offering health insurance coverage has dropped in recent years.
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The promotion of Medicare, Medicaid, and private managed care plans, 
particularly in the 1980s and 1990s, is an example. These plans often have 
broader coverage (e.g., including prescription drugs) than other health 
plans but usually place restrictions on the patient’s choice of health care 
provider. Analysts and advocates have expressed concerns that health plans 
restrict access to services important to people with disabilities to control 
costs and discourage enrollment by higher-risk individuals (see, e.g., DeJong 
and Sutton [1998] and Beatty et al. [2005]). Some cite a backlash against 
managed care controls on access to providers and services as one reason 
for the renewed interest in cost sharing as a cost containment strategy (see, 
e.g., Robinson [2002]).

More recently, the use of disease management programs have been 
promoted as a way to improve outcomes and reduce costs for people with 
specific chronic health conditions that collectively account for a significant 
share of health care costs.21 The programs, which are quite variable, typi-
cally emphasize education and other means to increase patient adherence to 
diet, medication, exercise, or other regimens supported by clinical evidence. 
To date, evidence of the effectiveness of such disease management pro-
grams in improving outcomes or reducing costs is limited and uneven, and 
observers have expressed concern that the emphasis on limiting costs may 
undercut the programs’ potential to improve health outcomes (Short et al., 
2003; Brown and Chen, 2004; CBO, 2004; Gold et al., 2005). The federal 
government has a number of disease management demonstration projects 
under way, and these may provide findings to help guide the design of suc-
cessful programs (CMS, 2005f).22 Even if the adoption of such programs 
improves health status and reduces the progression of a chronic condition 
to a disability, the effects on health status and costs are not likely to offset 
the demographic trends cited elsewhere in this report.

Another proposed approach, under the rubric of “value-based insur-
ance design,” has sought to relate the level of patient cost sharing to the 

21 “Disease management is a system of coordinated health care interventions and commu-
nications for populations with conditions in which patient self-care efforts are significant. 
Disease management supports the physician or practitioner/patient relationship and plan 
of care, emphasizes prevention of exacerbations and complications utilizing evidence-based 
practice guidelines and patient empowerment strategies, and evaluates clinical, humanistic, 
and economic outcomes on an going basis with the goal of improving overall health” (CBO, 
2004, p. 19).

22 Depending on their structure and incentives, disease management programs may be an 
example of a so-called pay-for-performance program. This label covers a number of initia-
tives that provide financial incentives for health care providers to meet patient outcome, 
efficiency, or other goals (e.g., adoption of electronic patient information systems) (see, e.g., 
CMS [2005f], MedPAC [2005b], and Rosenthal [2005]). Notwithstanding the considerable 
enthusiasm for pay-for-performance programs, evidence about their effects on people with 
disabilities or potentially disabling conditions is still accumulating.
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benefit of a drug or other service for a particular category of patients (see, 
e.g., Fendrick and Chernew [2006]). For example, the cost sharing required 
for a particular service would be lower for people with conditions for 
which research on the condition has documented that the service provides 
value but would be higher for other people with other conditions. The goal 
would be to constrain the inappropriate use of services by some people and 
increase the appropriate of services by others. Discussions of this strategy 
have focused on people with chronic conditions, but the approach could be 
extended to people with high-cost disabilities.

Rising costs for health care clearly do not preclude expansions in 
covered services or in covered populations, especially in good economic 
times. A case in point is SCHIP, as is the extension of Medicare coverage 
to prescription drug benefits noted earlier in this chapter. Notwithstanding 
these policy changes, rising health care costs will make it increasingly dif-
ficult to expand access to coverage for the services needed by individuals 
with disabilities and may in fact threaten the existing coverage provided 
through SCHIP and other programs (see, e.g., Broaddus and Park [2007] 
and Kenney and Yee [2007]).

As health care costs continue to increase and the population grows 
older, the United States will face several important and difficult trade-offs. 
First, decisions about the share of societal resources that should be allo-
cated to publicly funded health insurance programs such as Medicare and 
Medicaid are critical and are intimately related to overall tax and fiscal 
policies. In addition to the direct taxes that help support Medicare and 
Medicaid, tax subsidies for private health insurance and health care in 
general must be considered as part of the total resource allocation picture 
for governments. Although an increasing share of the country’s resources 
has been going to health care, this cannot continue without limit.

Second, within the health care sector, decisions will have to be made 
about how to allocate resources among alternative uses or needs. The off-
setting of increases in spending for one group (e.g., children) with decreases 
in spending for other groups (e.g., working-age adults) is hardly new, but 
the future is likely to bring more difficult trade-offs, often in the face of 
limited evidence about the potential consequences. Generational stresses 
are likely to become even more apparent. A recent assessment of the value 
of the increased medical spending in the United States between 1960 and 
2000 concluded that “the money spent has provided good value” but noted 
that the cost per additional year of life achieved has increased sharply for 
older age groups compared with that for newborns and children (Cutler et 
al., 2006, p. 926).

Third, in the private sector, continued or accelerated cost escalation 
could see an unraveling of employer-sponsored private health insurance. As 
noted in Chapter 8, fewer employers are offering health insurance benefits, 
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and the percentage of working-age people without health insurance has 
been increasing.

This is the environment in which people with disabilities and their ad-
vocates seek to protect and expand access to important services simultane-
ously, particularly within Medicare and Medicaid. Certainly, disagreements 
exist about the role of governments in spreading the cost burdens of chronic 
illness and disability, but the major constraint on the expansion—and, 
indeed, the maintenance—of covered services for people with disabilities 
is anxiety about costs. This anxiety—combined with disappointment at 
the checkered history of various cost-containment strategies—stands as 
a barrier to expansive policy changes for public and private insurance 
programs.

Assessing Expansions of Coverage in the Context of Rising Costs

Policy makers, advocates for people with disabilities, economists, 
health care services researchers, and others explicitly or implicitly apply 
various criteria in proposing what services and products should be covered 
by Medicare, Medicaid, or other private health care plans. A thorough 
discussion of principles for assessing (and, more controversially, ranking or 
setting priorities for) coverage of health care and related services is beyond 
the scope of this report (see, e.g., Patrick and Erickson [1993] and IOM 
[2000a]). Box 9-5 lists several commonly cited criteria for evaluating or 
determining coverage of specific services or products.

The list of coverage criteria does not include political acceptability. As a 
practical matter, however, public officials are sensitive to voter and interest 
group views. Government officials have proposed making cost-effectiveness 
a consideration in Medicare decision making but have, so far, put the 
proposal aside after negative public reaction. Acceptability is, to various 
degrees, an issue for employers who see health insurance as a recruitment 
and employee relations asset (as well as a cost).

Turning the criteria listed above into a workable decision-making pro-
cess about coverage is not easy. Particularly for a well-accepted service for 
which coverage has not traditionally been questioned, a lack of positive 
evidence of effectiveness is generally not regarded as a barrier to coverage. 
Indeed, for such services, policy makers may be unresponsive or may even 
reject evidence of harm or ineffectiveness in response to objections from 
consumers or providers.

In any case, many widely used and accepted services have not been as-
sessed in any rigorous way or have not been assessed for all the conditions 
and patient populations for which they are used. Testing existing as well 
as new technologies and services would require extremely large increments 
in research budgets, assuming that valid, feasible, and ethical evaluations 
could be constructed for all such services.
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Finally, although the committee did not examine the principles that 
should be used to determine the expansion of health insurance coverage 
more generally, it notes that another recent IOM report set forth such 
principles (IOM, 2004d). Box 9-6 lists the principles. These principles ad-
dress a number of concerns identified in this and the preceding chapter—for 
example, discontinuous coverage and affordability—that are particularly 
serious for people with serious chronic health conditions or disabilities. The 
committee recognizes that these principles represent aspirations that may be 
difficult to fulfill, given the cost pressures discussed above and competing 
political interests and priorities.

RECOMMENDATIONS

The 1991 IOM report on disability singled out limited coverage of 
assistive technologies and personal care services as major shortcomings in 
the ability of the American health care financing system to meet the needs 
of people with disabilities. It particularly cited Medicare’s “outmoded” 
concepts of medical necessity as it applied to these services (IOM, 1991, p. 
257). Consistent with the 1991 report’s focus on the primary prevention 
of disability, its recommendations about health care financing focused on 

BOX 9-5 
Criteria Used to Determine Coverage of 

Specific Services or Products

• Evidence of effectiveness in improving health and well-being.

• Evidence of cost-effectiveness (generally or practically interpreted to mean 
that the cost associated with an additional year of life or some other desired 
outcome measure is judged to be reasonable in light of the cost-effectiveness of 
other well-accepted services).

• Evidence of cost savings (meaning that the costs of coverage are offset by 
reduced costs to the payer or society).

• Sensitivity to patient preferences, including quality-of-life preferences (although 
services shown to be harmful or of marginal benefit might be excluded or other-
wise limited).

• Social equity, including protection of vulnerable and disadvantaged 
populations.

• Contribution to public health (e.g., for services that might otherwise be seen 
as not appropriate for insurance because they are predictable, low in cost, and 
recommended for provision to large segments of the population).
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expanded services for mothers and children and on the development of new 
models of health promotion appropriate for people with disabilities.

For the most part, the problems identified in 1991 continue. Interpre-
tations of medical necessity still do not recognize the special health care 
needs of many people with disabilities. Likewise, the statutory requirements 
that durable medical equipment be suitable for “use in the home” and its 
narrow interpretation by CMS are inconsistent with the emphasis on in-
dependence and community integration exemplified in the Americans with 
Disabilities Act and other policies.

At the same time, as described in this chapter and Chapter 8, recent 
years have brought some progress in expanding health insurance cover-
age of assistive services and technologies. For example, the expansion of 
Medicaid home- and community-based services has increased resources for 
services that support independence and participation and that help people 
avoid institutional care. SCHIP, a federal-state program, has increased the 
number of children with public insurance coverage. The committee com-
mends state and federal policy makers and those who have worked to 
achieve the goals of these policy changes.

Many of the restrictions on assistive services and technologies appear 
to stem in part from concerns about instances of fraud by health care pro-
viders and vendors and, to a lesser extent, the abandonment of equipment 
by consumers. Concerns about fraud in certain areas are legitimate, as are 
the positive objectives of providing care that is cost-effective and no more 
costly than necessary. Excessive attention to program integrity can, how-

BOX 9-6 
Key Principles to Guide the Extension 

of Health Insurance Coverage

1. Health care coverage should be universal.

2. Health care coverage should be continuous.

3. Health care coverage should be affordable to individuals and families.

4. The health insurance strategy should be affordable and sustainable for 
society.

5. Health insurance should enhance health and well-being by promoting access 
to high-quality care that is effective, efficient, safe, timely, patient centered, and 
equitable.

SOURCE: IOM (2004d).
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ever, lead to barriers to beneficial services and to avoidable suffering, loss 
of independence, and restricted lives. Efforts to link expanded access to net 
cost savings (as in some Medicaid waiver programs) have been difficult to 
construct in ways that actually produce such savings. The broad challenge 
is to find better ways to remove harsh restrictions on assistive services and 
technologies without offering the proverbial “blank check.”

Although this country’s current health care financing system is not 
one that policy makers would likely design if they were starting anew, the 
system as it currently exists is a political and practical reality. Many people 
with disabilities and their advocates may seek broad reform or radical 
change (e.g., universal health coverage, the elimination of the employment-
insurance link, and the federalization of Medicaid), but they also advocate 
for more modest or incremental changes, for example, steps to improve 
access to assistive services and technologies through health insurance and 
other programs and evaluations to assess the cost-effectiveness of different 
ways of improving access and outcomes. The innovative wheelchair leasing 
arrangement described in Chapter 7 is an example of the kinds of innova-
tive approaches that need more systematic attention and evaluation.

The committee encourages the U.S. Congress to take a new look at how 
the statutory provisions on medically necessary care and their interpretation 
might be updated in light of scientific and technological advances and new 
understandings of health and disability. It also encourages continuing re-
search to support clinical practice and coverage decisions based on evidence 
of effectiveness. At the same time that outmoded restrictions are discarded, 
continued efforts to prevent and detect fraudulent wasteful practices by 
providers and vendors remain important, but such efforts must be made 
with care to avoid actions that limit access. This committee’s recommenda-
tions are directed primarily at the Medicare and Medicaid programs, but 
the committee encourages private health plans to make similar adjustments 
in their policies relating to durable medical equipment.

Recommendation 9.1: The U.S. Congress and the U.S. Department of 
Health and Human Services should begin a process of revising Medicare 
and Medicaid laws and regulations and other relevant policies to make 
needed assistive services and technologies more available to people with 
disabilities and to put more emphasis on beneficiaries’ functional capacities, 
quality of life, and ability to participate in work, school, and other areas of 
community life. Priorities include

• eliminating or modifying Medicare’s “in-home-use” requirement 
for durable medical equipment and revising coverage criteria to con-
sider the contribution of equipment to an individual’s independence and 
participation in community life;

• evaluating new approaches for supplying assistive technologies 
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(such as time-limited rentals and recycling of used equipment) and 
providing timely and appropriate equipment repairs; and

• continuing research to assess and improve the appropriateness, 
quality, and cost-effectiveness of the assistive services and technologies 
provided to people with disabilities.

In addition to concerns about Medicare, the committee was concerned 
about the flood of changes in state Medicaid programs noted earlier in this 
chapter. Tracking Medicaid policies and practices is difficult, especially 
given the complexity of the changes directed or permitted under the Bal-
anced Budget Act of 2003 and the Deficit Reduction Act of 2005. Analyzing 
the potential effects of these and other changes on people with disabilities 
(including changes that come with intended safeguards for this population) 
adds further complexity. Nonetheless, systematic tracking and analysis 
are important, given the particular vulnerability of Medicaid beneficiaries 
with disabilities—both children and adults—to reductions in coverage and 
increases in beneficiary (or parent) responsibilities for understanding and 
following complex rules.

Much research on strategies to balance access, quality, and costs has 
focused on care for people with high-cost chronic illnesses. These strate-
gies include the disease management and value-based insurance strategies 
described earlier in this chapter and the chronic care programs discussed in 
Chapter 4. This research and these programs could be refined to consider 
more explicitly and fully the relevance and consequences of such strategies 
for people with various degrees of physical, mental, and cognitive impair-
ment. The special needs plans described in Chapter 8 constitute one nar-
rowly targeted approach, but less restrictive approaches also need to be 
evaluated.

This chapter and preceding chapters have suggested a number of spe-
cific topics for research. The next chapter considers more generally the 
organization and financing of disability and rehabilitation research. It reit-
erates the messages of the 1991 IOM report on disability that research in 
this area is underfunded and inadequately coordinated.
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Organization and Support 
of Disability Research

Previous chapters have discussed the scope and magnitude of the issues 
related to disability that are facing U.S. society. These issues present broad 
and costly challenges, but delays in tackling them will only exacerbate the 
challenges and increase the costs of action in the future. Although many 
steps suggested earlier can be taken on the basis of current knowledge or 
the analysis of existing data, further research on disability can help refine 
policies and practices and assess their relative costs and benefits. Research 
is also needed to generate new and more effective policies and practices 
based on a better understanding of the nature of disability; the factors that 
contribute to its creation or reversal over time; and the clinical, environ-
mental, and other actions and interventions that can prevent or mitigate 
impairments, activity limitations, and participation restrictions.

Consistent with the charge to the Institute of Medicine (IOM), preced-
ing chapters have proposed directions for research and conceptual clari-
fication in several specific areas. Reflecting the complex, dynamic, and 
diverse nature of disability, the proposed research involves a wide range 
of clinical, health services, engineering, epidemiological, behavioral, and 
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environmental questions. In this chapter, the first section reviews the federal 
government’s major disability research programs and describes some devel-
opments related to these programs in the decade since publication of the 
IOM report Enabling America (IOM, 1997). The second section discusses 
a number of current and future challenges of organizing and conducting 
disability research. The last two sections present recommendations and 
concluding comments.

Unfortunately, although the committee’s review suggests that progress 
has been made since publication of the 1997 report, many of the same prob-
lems of limited visibility and poor coordination continue to characterize the 
organization and funding of federal disability research. The enterprise is 
still substantially underfunded, given the individual and population impact 
of disability in America, which will grow as the population of those most 
at risk of disability increases substantially in the next 30 years.

For purposes of this discussion, disability-related research is construed 
quite broadly to encompass research with the ultimate goals of restoring 
functioning, maintaining health and preventing secondary conditions, and 
understanding the factors that contribute to impairments, activity limita-
tions, and participation restrictions.1 This research takes many forms, in-
cluding classical clinical trials, observational and epidemiological studies, 
engineering research, health services research, survey research on many 
topics, other kinds of social science and behavioral studies, the development 
of measures and research tools, and research training and other capacity-
building activities. Investment in each of these areas is important to guide 
clinicians, public agencies, private organizations, families, and individuals 
with disabilities in making and implementing choices that promote inde-
pendence, productivity, and community participation.

1 The 1997 IOM report focused more specifically on rehabilitation research. It defined re-
habilitation science as “the study of mo�ement among states [that is, pathology, impairment, 
functional limitation, and disability] in the enabling-disabling process” (emphasis added) 
(IOM, 1997, p. 25). Such research involves “fundamental, basic, and applied aspects of the 
health sciences, social sciences, and engineering as they relate to (1) the restoration of func-
tional capacity in a person and (2) the interaction of that person with the surrounding environ-
ment” (p. 25). The report defined rehabilitation engineering research as involving “devices or 
technologies applicable to one of the rehabilitation states” (p. 249). Disability research, as it 
is used in the 1997 IOM report, focused on the interaction between individual characteristics 
and environmental factors that influence whether a potentially disabling condition or impair-
ment actually limits an individual’s participation in society. Consistent with the discussion in 
Chapter 2, this report uses “disability research” as an umbrella term for research related to 
impairment, activity limitations, and participation restrictions. It includes but is not limited 
to rehabilitation and rehabilitation engineering research.
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FEDERAL DISABILITY RESEARCH PROGRAMS

Developing a comprehensive and detailed picture of the changes in 
federally supported disability research that have occurred in the past decade 
is not an easy task. No agency within the federal government maintains a 
government-wide database on federally supported or federally conducted 
disability research (i.e., research that has been completed, that is in prog-
ress, or that is planned) or its funding. The committee could not identify 
any government-wide definition or categorization of the domain of disabil-
ity research and could not always get information about the definitions of 
disability research that specific federal agencies use. The issue of defining 
and categorizing disability research is considered in the Recommendations 
section of this chapter.

One consequence of the broad scope and dispersed conduct of federal 
research and the lack of a database on federal research activities is that the 
committee often found it difficult to determine whether projects that might 
help answer some of the questions that it identified in other chapters of this 
report were under way. For example, research on sensory-related assistive 
technologies or environmental factors might be funded by units within the 
U.S. Department of Health and Human Services (DHHS), the National 
Science Foundation (NSF), the U.S. Department of Education, the U.S. De-
partment of Transportation, the U.S. Department of Veterans Affairs (VA), 
or the U.S. Department of Defense—and by other agencies as well.

Box 10-1 lists the three major federal agencies that have disability re-
search as their primary missions: the National Institute on Disability and 
Rehabilitation Research (NIDRR), the National Center for Medical and 
Rehabilitation Research (NCMRR), and Department of Veterans Affairs 
Rehabilitation Research and Development Service (VA RR&D). It also lists 
several other agencies with broader research missions that include disability 
research. In the latter category are several units of the National Institutes of 
Health (NIH), in addition to NCMRR, that fund primarily biological and 
clinical research related to a wide range of health conditions that contribute 
to disability.

Overall, since the publication of the 1997 IOM report, the basic or-
ganization of federal disability and rehabilitation research appears to have 
remained largely the same. Funding levels for research have increased 
modestly in some agencies but are still inadequate to the need. Little has 
changed with respect to two of the 1997 report’s major critiques: the lim-
ited visibility that disability research programs have within their respective 
parent agencies in the federal government and the lack of coordination to 
set and assess the implementation of broad priorities for the productive use 
of limited research resources. The Recommendations section of this chapter 
returns to these concerns.
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BOX 10-1 
Federal Sponsors of Disability Research

Major Disability-Focused Sponsors of Research

 • National Institute on Disability and Rehabilitation Research, U.S. Depart-
ment of Education
 • National Center for Medical and Rehabilitation Research, National Institute 
of Child Health and Human Development, U.S. Department of Health and Human 
Services
 • Rehabilitation Research and Development Service, U.S. Department of 
Veterans Affairs

Selected Other Sponsors of Disability Research

 • National Science Foundation
 • Centers for Disease Control and Prevention, U.S. Department of Health 
and Human Services
 • Other institutes and centers of the National Institutes of Health: National In-
stitute on Aging; National Institute of Neurological Disorders and Stroke; National 
Heart, Lung, and Blood Institute; National Institute of Arthritis and Musculoskeletal 
and Skin Disease; National Institute of Mental Health; National Institute of Deaf-
ness and Other Communication Disorders; National Eye Institute; and Physical 
Disabilities Branch
 • Other components of the U.S. Department of Health and Human Services: 
Agency for Health Care Research and Quality; Maternal and Child Health Bureau; 
Substance Abuse and Mental Health Administration; and Office of Disability, Ag-
ing, and Long-Term Care Policy
 • Other components of the U.S. Department of Education: Rehabilitation 
Services Administration and Office of Special Education Programs
 • U.S. Census Bureau, U.S. Department of Commerce
 • Office of Research, Evaluation, and Statistics, Social Security 
Administration
 • Office of Disability Employment Policy, U.S. Department of Labor
 • Office of Policy Development and Research, U.S. Department of Housing 
and Urban Development
 • Federal Transit Administration and Research and Innovative Technology 
Administration, U.S. Department of Transportation
 • Army Medical Research and Materiel Command, U.S. Department of 
Defense
 • Architectural and Transportation Barriers Compliance Board (the Access 
Board)

Figure 10-1 shows the funding trends for the three largest disability-
focused research units in the federal government. The increase in funding 
during the late 1990s and early 2000s is encouraging, but the more recent 
leveling off of funding (except for a recent upturn for NCMRR) means that 
past gains will soon be dissipated by inflation.
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FIGURE 10-1 Funding trends for NIDRR, NCMRR, and VA RR&D. The data 
are in real, not constant, dollars. The data for NCMRR do not include costs for 
grant administration and review, which are borne by its parent agency, the Na-
tional Institute of Child Health and Human Development, or by the NIH Center 
for Scientific Review (Michael Weinrich, Director, NCMRR, personal communica-
tion, September 8, 2006). The data for VA RR&D are for direct costs only. About 
20 percent of NIDRR’s budget is spent on knowledge translation and dissemina-
tion, capacity building, interagency activities, grant review, and other nonresearch 
purposes (Arthur Sherwood, Science and Technology Advisor, NIDRR, personal 
communication, September 5, 2006). The data for VA do not include rehabilitation 
research conducted elsewhere in the department.
SOURCES: for NCMRR through 2005, NCMRR, 2006; for NCMRR in 2006, 
Michael Weinrich, Director, NCMRR, personal communication, December 15, 
2006; for NIDRR, Robert Jaeger, Executive Secretary, Interagency Committee on 
Disability Research, personal communication, February 27, 2006 (and confirmed 
by other NIDRR staff); for VA RR&D, Patricia Dorn, Deputy Directory, VA Reha-
bilitation Research and Development Service, personal communication, December 
21, 2006.
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10-1

Status of Federal Disability Research Efforts

National Institute on Disability and Rehabilitation Research

NIDRR stands out among federal research agencies for its focus on 
research that addresses the activity and participation dimensions of dis-
ability and health. As directed by the U.S. Congress, NIDRR administers 
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research and related activities “to maximize the inclusion and social in-
tegration, employment, and independent living of individuals of all ages 
with disabilities,” with an emphasis on people with serious disabilities 
(NIDRR, 2006, p. 8168).2 The latest 5-year plan for fiscal years 2005 to 
2009 (NIDRR, 2006) lists the emphases or major domains of the agency’s 
research program as

• employment,
• participation and community living,
• health and function,
• technology for access and function, and
• disability demographics.

To build research capacity and innovation, NIDRR supports investi-
gator-initiated projects, fellowships, rehabilitation research training, and 
small business projects. Beyond supporting research, the Congress also 
directed NIDRR to disseminate the knowledge generated by the research 
and provide practical information to professionals, consumers, and others; 
to promote technology transfer; and to increase opportunities for research-
ers with disabilities.3

After a period of budget stagnation in the mid-1990s, the agency saw 
moderate funding increases between 1998 and 2002, followed by slight 
reductions in funding in more recent years (Figure 10-1). This recent trend 
is particularly troubling because NIDRR is the primary base of federal 
support for research related to activity and participation. Again, taking 
inflation into account, even stable funding means an effective decrease in 
resources.

For the years from 1997 to 2004, approximately 80 percent of NIDRR 
funding supported research and research capacity building. Of this amount, 
approximately 92 percent was allocated for research, exclusive of train-
ing support (NIDRR, 2005). Approximately 19 percent supported model 
systems of care that are, to various degrees, involved in treatment-related 
research. More than 60 percent of the research spending was allocated to 
centers through the request for applications (RFA) mechanism. One char-

2 In 1978, the U.S. Congress amended the Rehabilitation Act of 1973 to create the National 
Institute of Handicapped Research (which is now NIDRR). Two years later the agency moved 
from what is now the U.S. Department of Health and Human Services to the newly created 
U.S. Department of Education as part of the Office of Special Education and Rehabilitative 
Services. The director of NIDRR chairs the Interagency Committee on Disability Research, 
which is discussed later in this chapter.

3 Outside the research arena, the agency funds several technical assistance centers and proj-
ects designed to help organizations understand and meet their obligations under the Americans 
with Disabilities Act.
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acteristic of the RFA strategy is that it helps develop over time knowledge 
in defined areas that reflect agency rather than investigator priorities.4

In 2006, NIDRR funded 27 Rehabilitation Research and Training Cen-
ters and 21 Rehabilitation Engineering Research Centers (Arthur Sherwood, 
Science and Technology Advisor, NIDRR, personal communication, March 
19, 2007; see also NARIC [2006b,c]). (A few additional centers were 
operating on no-cost extensions of earlier awards.) These centers under-
take projects in areas identified by the agency, such as community living, 
employment outcomes, universal design, disability statistics, personal as-
sistance services, children’s mental health, rural communities, accessible 
medical instrumentation, cognitive technologies, wheeled mobility, and 
workplace accommodations. Some centers focus on specific health condi-
tions, for example, multiple sclerosis and substance abuse. In addition to 
the centers, NIDRR supports 14 model programs for spinal cord injuries, 
16 model programs for traumatic brain injuries, and 4 model programs 
for burns.

NIDRR engages in a small amount of collaborative research with other 
federal agencies. It has worked with the U.S. Department of Labor on em-
ployment research and has collaborated on various studies with the Agency 
for Healthcare Research and Quality, the Centers for Disease Control and 
Prevention, NIH, the Substance Abuse and Mental Health Services Admin-
istration, and other components of DHHS. The amount of research funded 
through interagency agreements that transfer resources to or from NIDRR 
in support of these projects was approximately $3.8 million in fiscal year 
(FY) 2005 (Arthur Sherwood, Science and Technology Advisor, NIDRR, 
personal communication, September 5, 2006).

After acknowledging NIDRR’s unique focus on the interaction of the 
person and the environment as a strength of the agency, the 1997 IOM 
report on disability cited criticisms from past agency directors and staff 
and from the General Accounting Office (GAO; now the Government Ac-
countability Office) related to agency operations. These criticisms focused 

4 In general, funds targeted by a funding agency for a particular research purpose (i.e., issued 
through an RFA) tend to encourage capacity building and to focus attention on a particu-
lar area of investigation. Funds awarded through investigator-initiated mechanisms tend to 
reward the science that is the most well developed and methodologically sound, irrespective 
of the topic. This is particularly true within the NIH system, which has a peer-review system 
that is largely independent from priority setting and thus is not strongly influenced by those 
strategic decisions. NIDRR is primarily oriented toward earmarked funding, while NCMRR 
and other NIH agencies emphasize investigator-initiated funding. Both emphases present risks. 
Targeted funding may focus on topics that are important but not “ripe” for exploration, 
given limitations related to the number of experienced investigators, the state of supporting 
theory, and the availability of suitable research tools. Investigator-initiated funding may focus 
on topics for which the methods are well developed but may overlook areas in major need 
of new investment.



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

2�� THE FUTURE OF DISABILITY IN AMERICA

on poorly developed peer-review processes, insufficient personnel, and lack 
of authority. (Criticisms related to the coordinating role of Interagency 
Committee on Disability Research [ICDR], which NIDRR staffs, are dis-
cussed below.)

The GAO report (1989) attributed many of the agency’s problems to 
the policies and infrastructure of the parent department, the U.S. Depart-
ment of Education. The IOM report stated that the U.S. Department of 
Education neglected NIDRR. With respect to review procedures specifically, 
the report noted criticisms that the review panels were too small, reviewed 
field initiated research only once a year, occasionally did not get grant ap-
plications in advance of meetings, and generally lacked the continuity of 
standing review panels or study sections.

The 1997 IOM report recommended that NIDRR be moved from the 
U.S. Department of Education to DHHS to serve as the foundation for 
the creation of a new agency, the Agency on Disability and Rehabilitation 
Research. It argued that the research activity would have a more nurtur-
ing environment at DHHS and that the move would make disability and 
rehabilitation research more visible and would also allow the better coor-
dination of research activities. The recommendations section of this chapter 
revisits the proposal to relocate NIDRR.

Since publication of the 1997 report, NIDRR and the U.S. Depart-
ment of Education have taken important steps to improve the agency’s 
peer-review processes, and additional planned changes are described in the 
agency’s current long-range plan (NIDRR, 2006a). NIDRR has created 
standing review panels for field-initiated proposals and the Small Business 
Innovation Research Program (SBIR) but not for the centers grants. Given 
the pattern of 5-year funding for centers-based grants and the large num-
bers of applicants for those grants, standing panels for that program may 
not be feasible because it would be difficult to predict which members of a 
standing committee would be from institutions that would not be applying 
for grants.

As part of its long-range plan, the agency “envisions a standardized 
peer review process across NIDRR’s research portfolio, with standing pan-
els servicing many program funding mechanisms” (NIDRR, 2006a, p. 
8178). The stated objective is to create a more consistent, higher-quality 
process that will, in turn, encourage the submission of stronger proposals 
with respect both to their substance and to their methodological rigor. In 
addition, the agency is implementing a fixed schedule for grant competi-
tions that is intended to make it easier to recruit, train, use, and maintain 
review panel members. One stated objective of the panels continues to be 
the involvement of people with disabilities on the panels.

The committee believes that some additional measures could further 
strengthen the review process and help with capacity development. These 
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would include explicit consideration of the past performance of those 
submitting proposals in the evaluation criteria for new applications; the 
creation of a mechanism to allow revision and resubmission for investigator-
initiated proposals; the assignment of proposal scores based on the quality 
of the entire proposal, similar to the approaches taken by NIH and NSF; 
limiting reviews by the lay consumer members of review panels to the non-
technical aspects of proposals; and providing more educational feedback on 
the reviews, especially for young or first-time investigators. The committee 
understands the funding constraints and legislatively specified funding di-
rectives that influence NIDRR’s priorities, but it nonetheless believes that a 
larger field-initiated research program with possibly two review cycles per 
year might help develop new and younger researchers and open up new 
areas of research.

National Center for Medical Rehabilitation Research

In 1990, the same year that it passed the Americans with Disabilities 
Act, the U.S. Congress created NCMRR as a unit within the National In-
stitute of Child Health and Human Development (NICHD) at NIH. The 
legislation that created NCMRR also created an Advisory Council and a 
Medical Rehabilitation Coordinating Committee, which includes represen-
tatives from 12 other units within NIH. Although the U.S. Congress has 
established freestanding NIH centers, the legislative creation of a center 
within an NIH institute was unusual (Verville and DeLisa, 2003).

NCMRR describes its mission as supporting the “development of sci-
entific knowledge needed to enhance the health, productivity, independence, 
and quality of life of persons with disabilities” through research focused on 
the “functioning of people with disabilities in daily life” (NCMRR, 2006, 
p. 2). Early in its existence, NCMRR established seven priority areas for 
research or the support of research (NIH, 1993). These areas, which still 
apply, are

• improving functional mobility;
• promoting behavioral adaptation to functional losses;
• assessing the efficacy and outcomes of medical rehabilitation thera-

pies and practices;
• developing improved assistive technology;
• understanding whole-body-system responses to physical impair-

ments and functional changes;
• developing more precise methods of measuring impairments, dis-

abilities, and societal and functional limitations; and
• training research scientists in the field of rehabilitation.
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NCMRR administers programs in five areas: traumatic brain injury 
and stroke rehabilitation, biological science and career development, be-
havioral sciences and rehabilitation engineering technologies, spinal cord 
and musculoskeletal disorders and assistive devices, and pediatric critical 
care and rehabilitation.5 After comments about the important but seem-
ingly peripheral relationship of the pediatric critical care research to the 
center’s research portfolio (NCMRR, 2002), the center pointed to the need 
for collaboration between pediatric critical care and pediatric rehabilitation 
because many critical care patients are children with disabilities.6

Recently, NCMRR defined the areas in which it saw the greatest op-
portunities for research in the next 5 years, given a more constrained future 
funding environment (NCMRR, 2006). For investigator-initiated research, 
the emphases are (1) translation research (from the laboratory bench to the 
community), (2) basic research to advance rehabilitation, (3) plasticity and 
adaptation of tissue in response to activities and the environment, and (4) 
the reintegration of people with disabilities into the community. It also de-
fined what it described as cross-cutting objectives: developing mechanisms 
to support new investigators, enhancing consumer input and outreach, and 
extending the interdisciplinary model from basic research through applied 
research and community studies.

NCMRR has funded specific programs intended to develop technical 
expertise and infrastructure for rehabilitation research. Among other things, 
these programs are intended to attract basic scientists into the rehabilita-
tion arena and promote greater communication between basic scientists 
and those studying applied rehabilitation topics. It will be important to 
gauge the impact of efforts such as these on the progress of rehabilitation 
research development.

Because NCMRR is not an independent center and does not have its 
own appropriation separate from NICHD, the amount of funding that is 
devoted to rehabilitation research primarily depends on how rehabilitation 
research proposals are scored in relation to proposals on other topics of 
interest to NICHD (e.g., prematurity and reproductive health). As shown 

5 In addition, within NIH, NICHD joined with the NIH Clinical Center in 2001 to create the 
Physical Disabilities Branch, which includes the goal of reducing the costs of health care as well 
as improving the lives of people with disabilities (Physical Disabilities Branch, undated). The 
unit, which is located within the Rehabilitation Medicine Department of the Clinical Center, 
describes the focus of its research as increasing the capacity of individuals with disabilities to 
perform activities of daily living. It assists other NIH units with research that involves Clinical 
Center patients, for example, by administering measures of functional outcomes.

6 As implied by its label, the pediatric critical care and rehabilitation research supported 
by NCMRR includes some research (e.g., research on cerebral edema in pediatric diabetic 
ketoacidosis and research to develop a new type of pediatric heart valve) that does not fit 
the definition of disability-related research offered earlier in this chapter because the focus 
is acute care.
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earlier in Figure 10-1, funding for NCMRR was very limited during its 
first few years of existence, amounting to less than $15 million in FY 
1995. From FY 1999 through FY 2003, when the U.S. Congress doubled 
the budget of NIH overall, NCMRR funding more than doubled—from 
$26.8 million in FY 1999 to $62.5 million in FY 2003 (NCMRR, 2006). 
NCMRR saw a subsequent increase in funding to $75.4 million in FY 
2005, but for FY 2006 the figure was almost the same, at $76.1 million. 
The funding trajectory for NCMRR before 2003 was encouraging, but the 
shift to essentially flat or slightly decreasing spending for NIH will mean a 
loss of the momentum achieved in earlier years.7 To put NCMRR’s program 
in context, the total FY 2005 NIH budget for research and development 
was almost $28 billion (AAAS, 2006c).

For FY 2004, about 65 percent of NCMRR’s total research and train-
ing budget was allocated to investigator-initiated research of various kinds 
(NCMRR, 2006). The remainder was devoted to training, career develop-
ment, methods development, and other capacity-building activities. Among 
the priority areas for research, the largest shares of funding for the period 
from FY 2001 to FY 2005 went to assessing the efficacy and outcomes of 
rehabilitation therapies (22 percent) and developing improved assistive 
devices (17 percent). Thirty-five percent of the NCMRR research funding 
involved mobility limitations, 18 percent involved cognitive limitations, 18 
percent involved bowel and bladder conditions, and 11 percent supported 
participation research or health services research.

The priorities and portfolios of NCMRR and NIDRR overlap in sev-
eral areas. For example, both have made significant investments in medical 
rehabilitation research on spinal cord injuries and traumatic brain injuries, 
with minimal attempts to coordinate their activities, as described below.

The 1997 IOM report on disability observed that NCMRR’s medical 
orientation—a function of its organizational home in NIH—is perceived to 
be a strength by some but is perceived to be a potential weakness by those 
who contend that the medical theory of disability “frequently loses sight of 
the person” (IOM, 1997, p. 254). The report concluded that NCMRR—like 
NIDRR—suffered from its parent agency’s (in this case, NIH) inattention to 
disability research. One consequence of its organizational location within 
an institute of NIH is a limited ability to plan and set spending priorities 
strategically. For example, research proposals with the highest scores within 

7 According to an analysis of the final 2006 budget by the American Association for the Ad-
vancement of Science, NIH overall has “a declining budget for the first time since 1970 [and] 
[a]fter adjusting for inflation, FY 2006 is the first time in 24 years that the NIH R&D [research 
and development] portfolio falls behind inflation in the economy as a whole, after just barely 
staying ahead of inflation in 2004 and just matching it in 2005. . . . The 2006 budget cut 
is steep enough to bring NIH R&D below the 2003 funding level in real terms, erasing the 
increases of the last two years” (AAAS, 2006b, unpaged; see also AAAS [2006a]).
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the various divisions of NICHD must be funded (within the available re-
sources), even if they do not support NCMRR’s stated priorities. The report 
noted that the Medical Rehabilitation Coordinating Committee had “no 
effective mechanisms for tracking [rehabilitation-related research across 
NIH] or raising priorities within other Institutes, . . . [which results in] a 
discordant effort in which even the definitions of rehabilitation research 
vary among the Institutes” (IOM, 1997, p. 251). To provide NCMRR with 
more visibility and control over its planning and strategic priority setting, 
the 1997 IOM report proposed that NCMRR be elevated to the status 
of a freestanding center or institute within NIH. This recommendation is 
revisited later in this chapter.

The 1997 IOM report on disability viewed the rigor of the NIH peer-
review process and the scientific standards for the conduct of research 
as strengths of NCMRR. It noted, however, that rehabilitation research 
lacked a dedicated application review study section. One benefit of making 
NCMRR a freestanding NIH institute was that it “could then form one or 
more special emphasis review committees managed by the Division of Re-
search Grants” (IOM, 1997, p. 291). Such a group would review training 
grants, applications in response to RFAs, and certain other projects tightly 
linked to the agency’s missions.

The NCMRR review process has, however, changed since publication 
of the 1997 IOM report. All applications for training awards, major center 
grants, small grants (R03 grants), and awards for which applications have 
been requested are now reviewed by a peer review group constituted by 
NICHD (Michael Weinrich, Director, NCMRR, personal communication, 
November 9, 2006).8 Unsolicited applications for research project grants 
(R01 grants) go to the Center for Scientific Review (CSR).9 CSR manages 
the peer-review groups or study sections that evaluate the majority of NIH 
research grant applications. One question of concern to those involved in 
disability and rehabilitation research is whether CSR study sections tend 
to equate scientific rigor with a range of research designs that are more 
easily applied to medical and impairment interventions or studies than to 
psychosocial and participation research. A related and more general issue 
is whether the expertise represented in the study sections truly provides 
informed peer review of disability-related research proposals, especially 
those that focus more on psychosocial questions. In 2003, CSR created the 

8 R03 grants support small research projects that investigators can complete with limited 
resources in a short period of time (NIH, 2006b).

9 Research project (R01) grants support specific studies to be performed by a named 
investigator(s) involving a topic related to the investigator’s specific interest and competen-
cies and NIH priorities (NIH, 2006b). They can be initiated by investigators or submitted in 
response to a program announcement or RFAs.
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Musculoskeletal Rehabilitation Sciences study section, in which a majority 
of the members are rehabilitation and disability researchers.

VA Rehabilitation Research and De�elopment Ser�ice

In 1948, the U.S. Congress authorized the Veterans Administration 
(now the U.S. Department of Veterans Affairs) to undertake rehabilitation 
research and engineering projects with an initial emphasis on prosthetics 
(Reswick, 2002). Today, the mission of the VA RR&D is to support re-
search relevant to veterans with chronic impairments that may lead to dis-
ability. Demands on the VA rehabilitation research program have recently 
increased as a result of the war in Iraq,10 and the system as a whole is facing 
significant financial challenges (see, e.g., Edsall [2005]).

Although veterans do not represent the full spectrum of people with 
disabilities or potentially disabling conditions (notably, children), nonvet-
erans may also benefit from the knowledge generated by VA research. The 
areas of focus of the VA RR&D program include vocational, cognitive, 
visual, motor, sensory, amputation, cardiopulmonary, and general medical 
rehabilitation (VA, 2006b).

The VA RR&D program is one of four units in the Medical and Pros-
thetic Research program. The other units are the Clinical Science Research 
and Development Service, the Health Services Research and Development 
Service, and the Biomedical Laboratory Research and Development Service. 
(The funding for the Biomedical Laboratory Research program is larger 
than that for the first three programs combined [AAAS, 2006c].) Some 
disability-related research is undertaken in the Health Services Research 
and Development Service program.

VA RR&D is an intramural program, which means that it funds only 
the research conducted by VA employees (many of whom have joint ap-
pointments with academic institutions). VA scientists can, however, com-
pete for research funding from NIH and other public and private sources. 
The program publishes the Journal of Rehabilitation Research and De�el-
opment. The program supports 13 research centers of excellence. Some 

10 Because of faster and better medical treatment and other developments, the proportions 
of casualties accounted for by injuries rather than deaths has shifted significantly from the 
Vietnam War (73 percent injured and 27 percent killed) to the Iraq War (88 percent injured 
and 12 percent killed) (CNN, 2006; LSU, 2006). The absolute numbers of affected military 
personnel are far smaller in the Iraq War than the numbers affected in the Vietnam War; but 
the severe injuries that they have experienced, especially severe brain injuries and amputations, 
still constitute a stimulus for advances in rehabilitation research. The initial responsibility for 
acute care and post-acute care for wounded military personnel lies with the U.S. Department 
of Defense. Aspects of this care, particularly outpatient rehabilitation, have recently been the 
focus of intense scrutiny (see, e.g., Priest and Hull [2007a, b]). 
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are identified with health conditions (e.g., spinal cord injuries and brain 
injuries), whereas others are linked to assistive and other technologies (e.g., 
wheelchairs and functional electrical stimulation) (VA, 2006b). One cen-
ter, which is sponsored jointly with the VA Health Services Research and 
Development Service program, focuses broadly on rehabilitation outcomes 
research for veterans with central nervous system damage.

One particular asset of the VA rehabilitation research program contin-
ues to be its association with a nationwide integrated health care system 
with strong patient and financial information systems (Perlin et al., 2004). 
The VA system can support large clinical trials involving multiple centers or 
sites across the country. The 1997 IOM report noted that “no other health 
care system, public or private, has a similar unified research program with 
the breadth and depth” of the VA program (p. 263). Because the VA com-
bines a broad service mission and a research mission in a single agency and 
research is conducted by VA staff, the VA rehabilitation research program 
has a strong relationship with the population that it is intended to serve.

As Figure 10-1 shows, the budget for the VA rehabilitation research 
program was flat during the 1990s but increased from FY 2001 to FY 2005 
as part of a general increase in agency spending on research and develop-
ment. Investigator-initiated research projects account for about 54 percent 
of the total spending, and research centers account for about 27 percent 
(Ruff, 2006).

The 1997 IOM report noted no specific weakness in the VA rehabilita-
tion research program and made no explicit recommendations for changes 
in the program. A 2004 Office of Management and Budget (OMB) review 
of the VA research and development overall described the research proposal 
review process as rigorous and managed “to assure scientific quality and 
fiscal soundness” (OMB, 2004, p. 38; see similar conclusions made by 
OMB [2005]). OMB (2004) also observed that the programs of research 
duplicated the activities of other public and private programs, but overall, 
it gave the VA research program good marks for research management and 
quality and compared it favorably with other similar programs. The com-
mittee is aware of criticisms of the research environment at VA, including 
excessive bureaucratic requirements, disincentives for outside researchers to 
collaborate with VA researchers, and workload concerns; but it was unable 
to investigate these issues.

Other Sponsors of Disability Research

As indicated above in Box 10-1, many federal agencies that do not 
have a specific mission to support disability do fund some disability re-
search activities. The rest of this section briefly discusses a few of the more 
significant supporters of disability research among agencies that are not 
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primarily focused on such research. Other chapters have cited the research 
and data collection efforts supported by the U.S. Census Bureau, the U.S. 
Department of Transportation, the Social Security Administration, the U.S. 
Department of Housing and Urban Development, and the U.S. Department 
of Labor.

Centers for Disease Control and Pre�ention

CDC is the federal government’s lead public health agency. In 1988, the 
U.S. Congress created the Disability and Health Program within the CDC’s 
National Center for Environmental Health and provided it with an appro-
priation of $3.8 million for activities related specifically to “the prevention 
of disabilities.” Today, the unit primarily responsible for broad disability 
issues, the Disability and Health Team, is lodged within the CDC’s National 
Center on Birth Defects and Developmental Disabilities (NCBDDD), which, 
in turn, is part of Coordinating Center for Health Promotion.11

This placement represents a major organizational change since publica-
tion of the 1997 IOM report on disability. The change was required under 
the Children’s Health Act of 2000, which created NCBDDD and directed 
that it include, among other programs, the programs related to disability 
prevention that were formerly within the National Center for Environmen-
tal Health (42 U.S.C. 247b-4; CDC, 2001). Many of the staff and other 
resources were transferred from the Disabilities Prevention Program in the 
latter center. Because the Disability and Health Team is located within the 
CDC’s NCBDDD, no major CDC center or office currently focuses on dis-
ability across the life span as a primary topic.

Notwithstanding its location, the Disability and Health Team is con-
cerned with the health of people with disabilities throughout the life span 
and gives its attention to health promotion, the prevention of secondary 
conditions, and access to preventive health care, as well as supports for 
family caregivers. It works with state health departments, universities, 
and national health and consumer organizations to develop and imple-
ment programs in these areas. For many years, it has particularly encour-
aged research and other attention to the understanding and prevention of 
secondary conditions as a source of increased disability and a target of 
rehabilitation interventions. The unit’s research also emphasizes health 
disparities among people with and without disabilities. It has funded re-

11 CDC has four coordinating centers (each of which coordinates subsidiary centers or of-
fices) and two coordinating offices, as well as the National Institute for Occupational Health 
and Safety. Research is dispersed throughout these centers and offices. Although CDC funds 
some investigator-initiated research, funding tends to “track categorical program dollars” 
rather than be driven by a separate assessment of population needs (Green, 2003, p. 5).
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search to develop measures of environmental factors affecting people with 
disabilities, work that is consistent with efforts recommended in Chapters 
2 and 5 of this report. CDC and NIDRR jointly support monitoring of 
the objectives in Healthy People 2010 related to disability and secondary 
conditions (DHHS, 2000a).

Core funding for the Disability and Health Team in FY 2006 totaled 
just under $10.6 million, down from $12.6 million in 1996 (John Crews, 
Lead Scientist, Disability & Health Program Team, personal communica-
tion, November 8, 2006).12 About $3 million was allocated for research 
specifically. Overall, the funds support program and scientific staff, 16 state 
programs, the American Association for Disability and Health, 11 research 
projects, and one information center. In addition to core funding, the unit 
is responsible for nearly $18 million to support several congressionally 
mandated programs, including the Amputee Coalition of America, the 
Special Olympics, and the Christopher and Dana Reeve Paralysis Resource 
Center.

For CDC as a whole, it is difficult to characterize research spending 
trends accurately or even to identify the total spending on disability re-
search across all parts of the agency. Certainly, other parts of the agency 
support disability research. In any case, the level of funding for the research 
that is the focus of the Disability and Health Team has been and remains 
quite small.

Some other areas of CDC support research related to disability, most 
of which is focused on primary prevention. Within NCBDDD, the develop-
mental disabilities program supports several centers of excellence for autism 
and developmental disabilities research. The Center for Injury Prevention 
and Control is funding a study of chronic pain prevention following spinal 
cord injury or limb loss (CDC, undated). Overall, CDC devotes about 8 
percent of its funding to research of all kinds, about two-thirds of which 
supports extramural research (Spengler, 2005). (CDC’s total appropriation 
for FY 2006 was $6.2 billion, and funding from all sources was $8.5 bil-
lion, including funding from the U.S. Department of Defense for activities 
required to prepare for a possible influenza pandemic [CDC, 2006b].)

In report language for the 2005 appropriations bill for the U.S. De-
partment of Health and Human Services and other agencies, the Senate 
Appropriations Committee urged “the CDC to significantly expand and 
strengthen its investment in the public health research, surveillance activi-
ties, and dissemination of scientific and programmatic health promotion and 

12 The 1997 IOM report stated that CDC disability prevention program spending on 
rehabilitation-related research (not including primary prevention research) amounted to $9 
million in 1995. A review of the associated discussion in the report suggests, however, that 
much of this funding actually supported public education or other nonresearch activities.
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wellness information for children and adults with disabilities” (U.S. Senate, 
Committee on Appropriations, 2004, p. 81). Unfortunately, the Congress 
did not allocate any funds specifically to support such an expansion.

As in 1997, the strengths of the Disability and Health Team remain 
its population-based approach to disability research and its persistence in 
directing attention to understanding and preventing secondary conditions. 
CDC overall continues to be a major actor in disability surveillance through 
the National Center for Health Statistics. Chapter 2 includes recommenda-
tions for improvements in this area.

The 1997 IOM report on disability noted that the Disability and Health 
Team’s lack of visibility within its parent organization was a weakness 
shared with other agencies. If anything, the organizational changes since 
1997 appear to have further diminished the visibility of disability research 
within CDC or have at least obscured the unit’s concern with adult as well 
as childhood disability. The broader reorganization within CDC (e.g., the 
creation of four coordinating centers), whatever its merits, has in some 
respects further submerged chronic conditions and disabilities as areas of 
concern. The 1997 IOM report pointed to the need for more involvement 
in disability research by other parts of CDC, a view that this committee 
also supports.

National Science Foundation

NSF supports disability research in a number of areas, including as-
sistive technologies, medical rehabilitation, prosthetic devices, universal 
access and universal design, sensory impairment, and mobility impairments 
(Devey, 2002; NSF, 2005). Within the Chemical, Bioengineering, Envi-
ronmental, and Transport Systems Division, the Research to Aid Persons 
with Disabilities program specifically supports research and development 
that will lead to improved devices or software for people with physical or 
mental disabilities. It also funds projects that enlist students in the design 
of technologies to aid people with disabilities. The Research in Disabilities 
Education program, which is part of NSF’s Division of Human Resource 
Development, makes resources available to increase the levels of participa-
tion and achievement of people with disabilities in science, technology, 
engineering, and mathematics education and careers. The program funds 
a broad range of projects to make education in these areas accessible and 
increase the quantity and quality of students with disabilities completing 
associate, baccalaureate, and graduate degrees in these fields.

Much of the research supported by NSF involves the development, 
evaluation, and refinement of both basic and sophisticated basic technolo-
gies. Examples of the latter include noise reduction techniques that may 
improve hearing aids, retinal prostheses for those with complete vision loss, 
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and “aware home” technologies that use sensors and sensor systems to sup-
port people with disabilities with independent living and the avoidance of 
institutionalization (Sanders, 2000; Devey, 2002, NSF, 2005).13

NSF did not supply yearly or trend data for disability research funding. 
A draft analysis prepared in 2002 by the NSF liaison to ICDR estimated 
that from FY 1998 to FY 2002, NSF supported 148 disability-related 
projects with funding of almost $73 million—an average of not quite $15 
million per year (Devey, 2002). The Research in Disabilities Education 
program budget averaged $5 million per year from FY 2002 to FY 2006. 
For comparison purposes, the total NSF budget for FY 2002 was almost 
$4.8 billion (NSF, 2001).

The 1997 IOM report on disability noted a lack of coordination of 
NSF programs with other federal programs, “thus limiting the potential 
synergy among the projects being supported by other agencies” (p. 269). In 
the committee’s judgment, despite some improvement, this continues to be 
the case. The former executive secretary of ICDR recently moved to NSF, 
which could improve coordination.

Units of NIH Other than NCMRR

Beyond NCMRR, other institutes and centers of NIH support a range 
of disability research, although such research is not their primary focus. It 
is, however, difficult to identify the full array of disability and rehabilitation 
research funded throughout all the units of NIH. This may become easier 
in the future. The NIH Reform Act, which the U.S. Congress passed late in 
2006, requires the NIH director to report to the Congress every 2 years on 
the state of biomedical and behavioral research. Among other information, 
the report is to include a catalog of research activities as well as a sum-
mary of research in several key areas, one of which is life stages, human 
development, and rehabilitation. In addition, the legislation provides for 
the creation of a research project data system that uniformly codes research 
grants and activities at NIH and that is searchable by public health area 
of interest.

NIH is also funding the development of the Patient-Reported Outcomes 
Measurement Information System (generally referred to as PROMIS) to 

13 NSF sponsors several Engineering Research Centers (ERCs) to promote interdisciplinary 
research and collaboration with industry (ERCA, 2006). The ERC for Biomimetic MicroElec-
tronic Systems conducts research with the ultimate goal of developing implantable or portable 
microelectronic devices to treat blindness, paralysis, and memory loss. The mission of the 
ERC for Quality of Life Technology is improve quality of life by creating “a scientific and 
engineering knowledge base” for developing “human-centered intelligent systems that co-exist 
and co-work with people, particularly people with impairments” (Quality of Life Technology 
Center, 2006; see http://www.qolt.org/).
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improve measures of patient-reported symptoms and other health outcomes 
and make them more easily and widely used in clinical research and prac-
tice. For example, one goal is “to build an electronic Web-based resource 
for administering computerized adaptive tests, collecting self-report data, 
and reporting instant health assessments” (NIH, undated, unpaged; see 
also Fries et al. [2005]). The first areas identified for measurement de-
velopment include pain, fatigue, emotional distress, physical functioning, 
and social role participation. (The initiative relied on the World Health 
Organization’s domains of physical, mental, and social health as its orga-
nizing framework.)

Several examples of important rehabilitation research at NIH outside 
NCMRR can be cited. Through its intramural Laboratory of Epidemiol-
ogy, Demography and Biometry, the National Institute on Aging (NIA) has 
long supported research on the consequences of diseases on functioning 
and independence and the risk factors for disability, especially mobility 
disability (NIA, 2004; Guralnik, 2006). NIA’s extramural Behavioral and 
Social Science Research Program supports research and the collection of 
data on the individual and social dimensions of aging. It may be a model 
for supporting research within NIH that is not narrowly limited to a medi-
cal model of disability. The program funds research on the implications of 
population aging for health, retirement, disability, and families through its 
Centers on the Demography of Aging. It supports translational research 
on the health and well-being of older people and their families through its 
Roybal Centers. NIA has also funded national panel surveys related to dis-
ability, such as the National Long Term Care Survey and the Health and 
Retirement Study (see Chapter 2).

A number of other institutes also fund some disability research. A few 
additional examples include the following:

• The National Institute of Nursing Research has funded research on 
formal and informal caregiving for people with chronic health conditions, 
and it sponsored a state-of-the-science meeting on informal caregiving in 
2001 (NINR, 2001).

• The National Institute on Deafness and Other Communication Dis-
orders supports work to develop assistive devices for people with impaired 
sensory and communications functions and to characterize and develop 
treatments for aphasia.

• The National Institute of Biomedical Imaging and Bioengineering 
includes biomechanics and rehabilitation research among its extramural 
research program areas.

• The National Institute of Neurological Disorders and Stroke funds 
research on rehabilitation as well as research on the prevention and treat-
ment of stroke, brain injuries, and various neuromuscular conditions.
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• The National Heart, Lung, and Blood Institute has supported a 
number of clinical trials to test exercise training for cardiac rehabilitation.

Some NIH research, especially in the area of assistive technologies, is 
funded through the SBIR program, a competitive research award program 
that was created by the U.S. Congress in 1982 to stimulate technological 
innovation in the small business community (SBA, 2001). DHHS is 1 of 
11 agencies that are required to have this kind of small business research 
support program. The U.S. Department of Education and NSF also partici-
pate. Another program, the Small Business Technology Transfer Program, 
emphasizes the successful movement of innovations from the research set-
ting to the marketplace.

For the NIH overall, the NIH website reports that FY 2005 spending 
on rehabilitation research was $305 million of the total NIH budget for 
research and development of almost $28 billion (NIH, 2006a). (The NIH 
budget office did not respond to questions from the committee about how 
it developed these figures.) By way of additional context, NIH lists FY 2005 
spending on aging at $2,415 million, spending on attention deficit disorder 
at $105 million, spending on multiple sclerosis at $110 million, and spend-
ing on obesity at $519 million NCMRR accounted for about a quarter of 
the 2005 NIH rehabilitation research spending.

In 1995, NIH identified that it spent $158 million on rehabilitation 
research. Given the amount of $305 million spent on rehabilitation research 
in FY 2005, the data suggest that, overall, rehabilitation research has not 
fully participated in the more than doubling of research funding that NIH 
has experienced since 1999.

The 1997 IOM report on disability developed an independent estimate 
of overall NIH funding of rehabilitation research.14 That estimate of $206 
million for individual project funding was $46 million higher than the 
$158 million that NIH identified.15 This discrepancy likely reflects both 
the breadth and volume of NIH-sponsored research and the lack of a well-
accepted and understood conceptualization of disability and rehabilita-

14 The committee for the 1997 IOM report reviewed and categorized approximately 2,000 
research abstracts collected either from individual agencies directly or through a computerized 
database on extramural and intramural research funded by the U.S. Public Health Service. 

15 In some cases the 1997 IOM estimates of funding for specific institutes were considerably 
higher than the NIH figures; for example, IOM calculated funding of $36 million for NHLBI 
but NIH reported funding of $17.8 million. In a few cases, however, the figure calculated by 
IOM was lower. For example, IOM calculated funding of $20 million for NCI but NIH re-
ported funding of $23.5 million. The 1997 IOM report also identified almost $126 million in 
funding for “rehabilitation-related activities” in “broader-based center grants and community 
clinical oncology programs” (IOM, 1997, p. 251). The abstract identification and evaluation 
process used for the 1997 IOM report unavoidably had a subjective dimension, and others 
might have come to somewhat different judgments.
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tion research within NIH. Some units of NIH may not have viewed their 
research projects as rehabilitation related. An appendix to the 1997 IOM 
report observed that “agencies seemed unsure of their own rehabilitation 
efforts, much less those of other agencies” (IOM, 1997, p. 326). Altogether, 
it is not possible to obtain a coherent picture of NIH disability research ac-
tivities or trends, given the information currently available either from NIH 
itself or through ICDR (as discussed further below). This gap is addressed 
by the recommendations presented at the end of this chapter.

Other Units of the U.S. Department of Health and Human Ser�ices

A number of other units within DHHS undertake or support some dis-
ability research, although the committee found no systematic accounting 
of such work and was not able to assess the changes that have taken place 
since 1997. Examples of other units within DHHS that undertake or sup-
port disability research follow:

• Agency for Healthcare Quality and Research (AHRQ). AHRQ 
funds health services and policy research, technology assessments, data 
collection, and other work in a variety of areas. When the agency was 
reauthorized in 1999, the U.S. Congress included, as a priority area for 
attention, individuals with special health care needs, including individuals 
with disabilities and individuals who need chronic care or end-of-life health 
care (Clancy and Andresen, 2002). Projects have included studies of the ef-
fects of managed care on children with chronic conditions, determinants of 
disability in people with chronic renal failure, and the levels of satisfaction 
with health care quality and access among people with disabilities. Several 
years of flat funding for this agency have limited its work in this and other 
priority areas.

• Maternal and Child Health Bureau. This unit within the Health 
Resources and Services Administration funds data collection, research, 
and demonstration activities related, in particular, to children with special 
health care needs (see Chapter 4).

• Centers for Medicare and Medicaid Services. Chapters 8 and 9 
described a number of this agency’s disability-related research projects.

• Office of Disability, Aging, and Long-Term Care Policy in the Of-
fice of the Assistant Secretary for Planning and Evaluation. This office is 
responsible for a program of health services research and policy analysis 
to support the development and evolution of policies and programs that 
promote “the independence, productivity, health, and long-term care needs 
of children, working-age adults, and older persons with disabilities” (ASPE, 
2005). The office supported the cash and counseling demonstration projects 
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discussed in Chapter 9. It recently funded an assessment of access to assis-
tive technologies in long-term care facilities.

U.S. Department of Defense

The U.S. Department of Defense sponsors some research focused on 
the short- and long-term rehabilitation needs of military personnel, par-
ticularly those who have experienced spinal cord injuries, amputations, 
and traumatic brain injuries. For example, under the label “revolutionizing 
prosthetics,” the Defense Advanced Research Projects Agency has initiated 
a project to “provide fully integrated limb replacements that enable victims 
of upper body limb loss to perform arm and hand tasks with [the] strength 
and dexterity of the natural limb,” based on advances in neural control, 
sensing, and other mechanisms that engage or mimic natural biological 
processes (Ling, 2005).

To cite another example, as part of a much broader portfolio of research, 
the Telemedicine and Advanced Technology Research Center (TATRC), a 
unit of the United States Army Research and Materiel Command, manages 
several projects related to advanced prosthetics, orthotics, and rehabilita-
tion through partnerships with federal agencies, academic institutions, and 
commercial firms (Kenneth Curley, Chief Scientist, TATRC, personal com-
munication, November 8, 2006; see also http://www.tatrc.org). Projects 
range from a study of sports and quality of life for veterans with disabilities 
to an evaluation of amputee rehabilitation at the Walter Reed Army Medi-
cal Center to a more typical project on powered foot and ankle prostheses 
to improve maneuverability and reduce the effort required to operate the 
prostheses. The program recently assumed responsibilities for technology 
transfer to move program knowledge into the private sector.

CHALLENGES OF ORGANIZING AND 
COORDINATING DISABILITY RESEARCH

As illustrated throughout this report, disability is a broad domain rang-
ing from physiological processes to social participation and government 
policies. Research on this domain cannot, therefore, realistically be within 
the purview of a single research funding agency. With so many agencies 
sponsoring some disability research, however, the lack of coordination in 
establishing and implementing priorities for the use of federal research re-
sources is a continuing concern. The 1997 IOM report on disability argued 
that perhaps the single greatest consequence of disjointed federal research 
efforts was “the lack of an appropriate emphasis on disability research per 
se, that is, [research focused on] the interaction of the person and the physi-
cal and social environment” (p. 278).



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

ORGANIZATION AND SUPPORT OF DISABILITY RESEARCH �0�

Efforts to develop and coordinate a coherent program of disability re-
search across federal agencies encounter a number of barriers. First, differ-
ences in agency missions and organizational cultures (e.g., the professional 
training and experience of staff and grantees) can make communication, 
cooperation, and priority setting difficult. The classic example of a culture 
gulf is between agencies informed by a medical model of disability and 
agencies informed by a social or environmentally determined model of 
disability.

Second, in advocating for research funding, sponsoring agencies typi-
cally “claim” the accomplishments of their particular research programs 
and projects. The competitive budget process thus provides incentives to 
maintain both the program applications and the funding within agency 
boundaries. In contrast, the incentives for productive coordination and 
collaboration are weak to nonexistent.

Third, the development and implementation of long-range strategic 
plans are, for the most part, conducted separately across agencies. In ad-
dition, research funding mechanisms, application deadlines, peer-review 
processes, and progress reporting and performance evaluation procedures 
differ across agencies. All of these differences make it complicated and 
frustrating to even attempt collaborative priority setting and to achieve 
adequate and timely funding of collaborative research initiatives.

In addition to coordination among research agencies that fund disabil-
ity and rehabilitation research, coordination between agencies that fund 
disability and rehabilitation research and those that fund treatment and 
support services for individuals with disabilities is important if research 
that informs health care policy is to be planned and conducted efficiently. 
Although Medicare has adopted policies that allow it to pay for the routine 
clinical care provided during certain clinical trials,16 federal research agen-
cies may still find it difficult to secure program payment for such care. For 
example, it may be difficult to coordinate coverage of routine care costs 
for a study that compares the care provided in a covered inpatient setting 

16 In 2000, in response to an executive memorandum that directed Medicare to pay for rou-
tine patient costs in certain clinical trials, the Health Care Financing Administration (now the 
Centers for Medicare and Medicaid Services [CMS]) issued a policy on such payments (CMS/
HCFA, 2000). CMS is now considering a policy on the provision of payment for routine ser-
vices in studies other than clinical trials and for services for which the evidence of effectiveness 
is promising but not yet sufficient to justify national approval for Medicare payment (CMS, 
2006h). According to Tunis (2005), CMS applies a relatively broad interpretation of “routine 
costs,” paying for all clinical costs for these patients unless a service would clearly have been 
provided only to patients participating in the clinical trial. In some cases, CMS has covered 
the experimental intervention itself. An example is the National Emphysema Treatment Trial 
(1996 to 2003), which evaluated lung volume reduction surgery (National Emphysema Treat-
ment Trial Research Group, 2003). (The study was funded by NIH and AHRQ, except that 
Medicare paid the clinical costs.)
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with the care provided in an outpatient setting where the services would not 
normally be covered. Waivers have, however, been authorized for a number 
of demonstration projects testing payment mechanisms, coordinated care 
arrangements, and other purposes.17

Weak Coordinating Mechanisms

When the U.S. Congress created NIDRR, it also created ICDR, which 
had as its mission promoting the “coordination and cooperation among 
Federal departments and agencies conducting rehabilitation research pro-
grams” (ICDR, 2005). ICDR is housed within the U.S. Department of 
Education and is chaired by the director of NIDRR. It has 12 statutory 
members, including its chair, and representatives of 18 other agencies also 
attend meetings (ICDR, 2006).18 ICDR also has five subcommittees: Dis-
ability Statistics (1982), Technology (1996), Medical Rehabilitation (1997), 
Employment (2005), and New Freedom Initiative (2002). One goal of the 
medical rehabilitation subcommittee is to survey all federal medical reha-
bilitation projects, which would potentially help identify gaps in rehabilita-
tion research and unproductive duplication.

The 1997 IOM report on disability noted “the ineffectiveness of ICDR 
as a federal coordinating body” (p. 259) and observed that it “has no staff, 
budget, or real control, and thus does not have the ability to carry out its 
stated mission” of coordinating federal disability research (p. 261). The 
Rehabilitation Act did not give ICDR the tools or the financial resources 
that it needs to compel or entice cooperation.

ICDR’s situation appears to have improved only modestly in recent 
years. Beginning in 2002, ICDR received funding for specific work to es-
tablish priorities for assistive and universally designed technologies and to 
promote collaborative public-private projects in these areas (ICDR, 2005). 
One product is the assistive technology report discussed in Chapter 7. In 
responses to questions from the committee, the director of NIDRR stated 

17 For example, in the Medicare Modernization Act of 2003 (Section 702), the Congress 
authorized the waiver of Medicare rules for a project to study the benefits and cost of allow-
ing Medicare beneficiaries with severe, chronic conditions to be “deemed homebound for the 
purposes of remaining eligible for Medicare home health services even though they leave home 
more than would be allowed under the usual Medicare rules” (CMS, 2004a).

18 The 12 statutory members are the director of NIDRR (chair), the commissioner of the 
Rehabilitation Services Administration, the assistant secretary for the Office of Special Edu-
cation and Rehabilitative Services, the secretary of the U.S. Department of Education, the 
secretary of the U.S. Department of Veterans Affairs, the director of NIH, the director of the 
National Institute of Mental Health, the administrator of the National Aeronautics and Space 
Administration, the secretary of the U.S. Department of Transportation, the assistant secretary 
of the U.S. Department of the Interior for Indian Affairs, the director of the Indian Health 
Service, and the director of NSF. 
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that ICDR had produced more than 70 internal reports and literature 
reviews to assist its members in planning and coordinating priorities for 
their future research (Steven James Tingus, Chair, ICDR, and Director, 
NIDRR, personal communication, July 19, 2006.). In addition, ICDR is 
now meeting quarterly, and the level of attendance by member agencies has 
increased from an average of 13 per meeting from 1998 to 2003 to 17 per 
meeting from 2004 to 2006. The unit’s annual reports for the years 2004 
and 2005 are, however, overdue, although the committee understands that 
the delay reflects, in part, clearance delays within the U.S. Department of 
Education.

In 2003, ICDR revised its administrative structure and resources (ICDR, 
2005). For example, it created an internal website (an intranet) to support 
communications among committee and subcommittee members. It is also 
attempting to design an Internet-based system to simplify the collection of 
information from different federal agencies about their research portfolios 
that would help to identify research gaps and duplication and to coordinate 
research in different areas. This work is ongoing but has not reached the 
point of allowing ICDR to generate an accurate and comprehensive federal 
government-wide compilation of disability research and research funding. 
Nonetheless, although the work is only a small part of the larger problem 
of inadequate information and coordination, the movement is in the right 
direction.

Within NIH, the role of the NCMRR Medical Rehabilitation Coordi-
nating Committee likewise does not match its title. A 1993 research plan 
for NCMRR said that the coordinating committee “will work to develop 
a method of reporting, coordinating and developing medical rehabilitation 
research initiatives at the NIH” (NICHD, 1993). That early objective has 
not been met. The 1997 IOM report stated that “meaningful coordination 
seems to be lacking” at NIH, resulting in “a discordant effort in which even 
the definitions of rehabilitation-related research vary among the institutes” 
(p. 251).

A few single or multiagency coordinating committees are concerned 
with particular health conditions, for example, autism and muscular dys-
trophy. The narrower focus of such groups might plausibly make their 
coordinating task somewhat easier, but this is speculative.

In the face of the barriers described above, ICDR fails as an instrument 
for coordinating disability research across federal agencies. As described 
above, it lacks the authority or incentives to command or entice attention 
and cooperation from powerful agencies such as NIH and VA. It serves 
largely as a communication conduit for agencies to learn more about each 
other’s research activities and areas of mutual interest or complementary 
expertise. This is a worthy function but a weak coordination tool. Within 
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NIH, the Medical Rehabilitation Coordinating Committee appears to be 
even less significant as a means of coordinating disability research.

ICDR’s recent acquisition of resources to undertake some data collec-
tion and analytical work is helpful. It is, however, likely to be useful mainly 
as an educational tool—absent any incentives for agencies to cooperate if 
problems of duplication or insufficient attention to research areas are iden-
tified. In this context of interdepartmental relationships, information does 
not equal power. One bright spot elsewhere is the recent legislative mandate 
described above for NIH to create an improved research database.

In discussing the advantages of the recommended move of NIDRR to 
DHHS, the 1997 IOM report noted that this step would move the program 
closer to NIH and CDC. The report also recommended the creation within 
the relocated agency of a “coordination and linkage division” that would 
assume the responsibilities of ICDR and that would also be funded and 
authorized to support collaborative research.

As discussed further below, the current committee recommends rein-
forcing ICDR’s responsibilities for collecting and analyzing information on 
the federal government-wide disability research portfolio. Additional infor-
mation does nothing directly about the structural barriers to coordination, 
but it provides a basis for a more informed discussion about the appropriate 
distribution of the research effort.

A recent example may illustrate a lost opportunity for interagency 
collaboration and may suggest a strategy that could be used to enhance 
such collaboration in the future. For many years, NIDRR has funded the 
Traumatic Brain Injury Model System program, in which a set of centers 
collects longitudinal data on individuals with moderate and severe brain 
injuries. This program has gathered a cadre of investigators interested in 
the condition, has established a research and data collection infrastructure, 
and has developed a registry of affected individuals for whom a set of 
standardized severity information is available. Funding for these grants is, 
however, insufficient to support ambitious clinical trials. In 2001, NCMRR 
announced a competition for the Traumatic Brain Injury Clinical Trials 
Network (NCMRR, 2001). That program sought to establish a set of 
centers that could enroll individuals with moderate and severe brain inju-
ries in clinical trials of acute care and rehabilitation. Its development and 
implementation included no systematic collaboration with NIDRR, even 
though five of the eight funded centers were also NIDRR-funded model 
systems. The NCMRR system developed a separate data collection infra-
structure. The lack of collaboration meant that some institutions competed 
for patients for separately funded protocols and also had to support some 
redundancy in administrative infrastructure. Strategic collaboration and 
coordination could have yielded at least two more-efficient or productive 
alternative arrangements. For example, the two agencies could have agreed 
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that NIDRR would continue to fund the research infrastructure and that 
NCMRR funds would be used to support costly clinical trials conducted 
within the model system structure. Alternatively, the agencies could have 
agreed that the field needed a larger set of clinical trial sites with a different 
research focus, leading to specific efforts to fund appropriate sites that were 
not already model systems.

Continued Need for Capacity Building

As it is understood broadly, research capacity consists of several inter-
related elements. They are (1) researchers in sufficient numbers and with 
appropriate experience and skills to conduct socially valued and ethically 
sound research, (2) educational programs that produce these researchers, 
(3) research and analytical methods and ethical standards suitable for the 
problems to be investigated, (4) institutional settings with the necessary 
administrative and physical resources to manage research and with the 
necessary leadership to stimulate good science and attract and retain good 
investigators, (5) mechanisms of accountability for research conduct, and 
(6) public and private funding and policies to support the enterprise. Given 
the importance of interdisciplinary collaboration in disability research, 
mechanisms of support for such collaborative research can be viewed as 
another element of research capacity. The support for translational research 
mentioned at the end of this section is an example.

Although this committee did not have the resources required to update 
the work of the 1997 IOM committee on research capacity, a recent rehabil-
itation research summit identified a number of problems that echo many of 
those identified in the 1997 report and that are likewise consistent with this 
committee’s experience (Frontera et al., 2006). Summit participants, who 
included rehabilitation researchers, research funders, professional organiza-
tions, consumer representatives, and others, cited the following problems:

• Insufficient numbers of adequately prepared rehabilitation 
researchers

• Minimal recognition of the value of scientific research by rel-
evant professional and clinical organizations and academic rehabilitation 
institutions

• Inadequate funding to support superior rehabilitation research 
education programs and training opportunities

• Limited models of interdisciplinary collaboration, which is impor-
tant, given the diversity of people, interventions, and environments that are 
the subject of rehabilitation (disability) research

• Weak partnerships with different professional and academic groups 
and consumer groups
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• A lack of an effective strategy of advocacy to build support for re-
habilitation research from government agencies and academic institutions

Although the emphasis of the summit meeting was on rehabilitation re-
search, many of the issues—including the continuing difficulties in defining 
disability and its dimensions—extend to other areas of disability research.

Implicit in much of the summit’s discussion of shortfalls was a concern 
that research on disability—especially research focused on social integration 
and participation—is not valued within the larger research and academic 
communities and is valued more in word than in deed by policy makers 
and the public. The latter gap shows itself in the public funding of disability 
research, which is dwarfed by the funding for basic and clinical research 
on medical conditions.

Although infrequently recognized as such, rehabilitation science is a 
fertile domain for translational research. The breadth of the domain, as 
described earlier, requires collaborative “team science” across the domains 
of disability. Advances in basic fields such as neuroscience and tissue en-
gineering provide new tools, but the notion of “translation” needs to be 
broadened beyond molecular medicine to include the translation of basic 
research on learning processes, behavioral adaptation, and a variety of 
other domains into day-to-day clinical decision making and practice and 
into relevant public and private programs. Chapter 7 described the limita-
tions of current translation research efforts related to assistive and acces-
sible technologies.

RECOMMENDATIONS

Directions for Research

This chapter has focused on the organization and funding of disabil-
ity research. Earlier chapters discussed research on topics covered in the 
committee’s charge.

The 1991 IOM report on disability presented a research agenda that 
emphasized the primary prevention of developmental, injury-related, and 
aging-related chronic conditions that contribute to disability. It also dis-
cussed research on the tertiary prevention of secondary health conditions 
related to chronic health conditions. Since publication of the 1991 report, 
research has advanced in these and other areas, including the understand-
ing of risk factors related to the onset of disability at birth and throughout 
the life span.

For example, investigators have identified environmental risk factors—
such as living in socioeconomically disadvantaged families and in house-
holds with exposures to environmental toxins—for childhood disability 
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(see, e.g., Hogan et al. [2000]). In late life, researchers have identified 
potentially modifiable risk factors for functional decline, including a low 
frequency of social contacts, a low level of physical activity, smoking, and 
vision impairment (see, e.g., Stuck et al. [1999]). Researchers have also 
identified some promising interventions to limit disability in late life, includ-
ing chronic disease self-management programs, physical activity programs, 
and multifactor fall prevention interventions (Center for the Advancement 
of Health, 2000a,b).

Still, earlier chapters of this report make it clear that many gaps remain 
in the knowledge base for practices and programs that reduce environmen-
tal barriers that restrict the independence, productivity, and participation in 
community life of people with disabilities. In addition, translating the find-
ings of social and behavioral research into practice remains a formidable 
challenge in this and other areas (IOM, 2000b). Determining how best to 
promote activity and participation for people of all ages and abilities will 
require resources to develop, test, and disseminate promising interventions, 
practices, and programs. Given the disincentives to private investment de-
scribed in Chapter 7, the federal government has a central role to play in 
developing and implementing an intervention research agenda focused on 
activity limitations, participation restrictions, and quality of life for people 
with disabilities. It will be important for the process to involve people with 
disabilities as well as private companies and foundations.

Recommendation 10.1: Federal agencies should invest in a coordi-
nated program to develop, test, and disseminate promising interven-
tions, practices, and programs to minimize activity limitations and 
participations restrictions and improve the quality of life of people 
with disabilities.

Increasing the Funding and Visibility of Federal Disability Research

The 1997 IOM report on disability bluntly stated that the combined 
federal research effort was not adequate to address the needs of people with 
disabilities and that more funding would be required to expand research to 
meet these needs. Despite modest increases in funding during the late 1990s, 
the situation remains essentially the same 10 years later.

Disability research is a miniscule item in the federal government’s re-
search budget; and the federal government’s funding for disability research 
is not in line with the current and, particularly, the future projected impact 
of disability on individuals, families, and American society. This commit-
tee reiterates the call in the 1997 IOM report for increased funding for 
disability research, which is becoming increasingly urgent in light of the 
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approaching large increase in the numbers of people at highest risk of dis-
ability, as described in Chapter 1.

An overarching recommendation—and appeal—in the 1997 IOM 
report was that “rehabilitation science and engineering should be more 
widely recognized and accepted as an academic and scientific field of study” 
(p. 297). The research funding provided by the federal government is a 
powerful indicator of a field’s recognition and acceptance. Since 1997, the 
field of rehabilitation research—and, more broadly, the field of disability 
research—has made a few gains in research funding at the federal level, 
but the overall federal funding picture remains as muddled and murky as 
it was in 1997.

Likewise, disability research still lacks adequate visibility and recogni-
tion within the federal bureaucracy. In fact, for most federal agencies, the 
committee discovered that it was extremely challenging to even identify 
the level and extent of disability research being supported by each agency. 
Therefore, this committee reiterates the call made in the 1997 IOM report 
for actions to be taken to increase the visibility of federal rehabilitation 
and disability research within federal research agencies. It again proposes 
that the U.S. Congress consider elevating NCMRR to the level of an inde-
pendent center or freestanding institute within NIH. Doing so will create a 
much more visible entity within NIH that has disability and rehabilitation 
research as its primary mission and that appropriately occupies an organi-
zational level that is comparable to that of the other institutes.

The committee is aware that the National Institutes of Health Reform 
Act of 2006, passed in December 2006 (3 months after the committee’s last 
meeting), capped the number of freestanding NIH institutes and centers at 
27 (the existing number). Although the new legislation is understandable in 
the larger context of research policy, it places a powerful and discouraging 
constraint on efforts to give disability and rehabilitation research a greater 
presence and independence in NIH and in the larger research community 
as well.

The committee also reiterates the suggestion in the 1997 IOM report for 
the creation of an Office of Disability and Health (similar to the Office of 
Minority Health and the Office of Women’s Health) in the Director’s Office 
at CDC to promote integration of disability issues into all CDC programs. 
Disability is an issue that crosses all age, gender, racial, and geographic 
groups and all dimensions of public health, a reality that is confused by the 
current location of the Disability and Health Team within a center focused 
on birth defects and developmental disabilities. Creating a presence within 
the Director’s Office should help direct attention to disability issues across 
CDC and thereby support the Disability and Health Team.

As in 1997, the weak position of NIDRR in the U.S. Department of 
Education continues to be a source of concern. The committee considered 
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reiterating the recommendation made in the 1997 report that NIDRR be 
moved out of the U.S. Department of Education into DHHS (as the Agency 
on Disability and Rehabilitation Research). Still, the committee recognizes 
the improvements undertaken and planned in the NIDRR review process 
and encourages continued efforts to build on these improvements and ad-
dress continuing shortcomings in the process. Given the constructive steps 
at NIDRR in its current location and given the agency’s unique focus on 
research that addresses the interaction of the person and the environment as 
strengths of the agency, the committee does not repeat the 1997 recommen-
dation to move NIDRR out of the U.S. Department of Education. Rather, 
it calls for the department to support the agency’s efforts to strengthen the 
quality and scope of its research portfolio.

As in 1997, the committee does not recommend the creation of a new 
umbrella agency that consolidates all rehabilitation research. Such a step 
would now, as then, require “uprooting and displacing many meritorious 
programs” and would reduce the variety of perspectives and approaches to 
disability issues found in existing agencies (IOM, 1997, p. 280).

Recommendation 10.2: To support a program of disability research 
that is commensurate with the need for better knowledge about all as-
pects of disability at the individual and societal level, Congress should 
increase total public funding for disability research. To strengthen the 
management and raise the profile of this research, Congress should 
also consider

• elevating the National Center for Medical Rehabilitation Re-
search to the status of a full institute or free standing center within the 
National Institutes of Health with its own budget;

• creating an Office of Disability and Health in the Directors 
Office at the Centers for Disease Control and Prevention to promote 
integration of disability issues into all CDC programs; and

• directing the Department of Education to support the National 
Institute on Disability and Rehabilitation Research in continuing to up-
grade its research review process and grants program administration.

Improving Disability Research Coordination and Collaboration

The inadequate coordination of disability research was highlighted in 
the 1997 IOM report on disability, and it remains a persistent problem 
today. With tightening federal budgets, the advantages of coordination—to 
avoid neglect or an insufficient emphasis on important issues, wasteful 
duplication, and the inefficient use of resources—are even more important 
today than they were in 1997. More than 30 years after amendments to 
the Rehabilitation Act of 1973 promoted the coordination of federal dis-
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ability research, it is lamentable that it remains difficult to determine even 
the amount and the type of disability research being conducted by programs 
scattered across multiple federal departments.

It is also dismaying that the ICDR, which has the congressionally es-
tablished responsibility of coordinating disability research, remains a weak 
instrument for this purpose. The U.S. Congress and the U.S. Department 
of Education have made some extra resources available to ICDR in recent 
years, and the unit is taking steps to identify and describe federal disability 
research activities in selected areas. Nonetheless, further action is needed 
to improve coordination.

The committee recognizes the challenges of coordination, especially co-
ordination involving multiple federal departments and independent agencies 
with diverse missions. Indeed, coordination is difficult even within single 
agencies, especially those in large and complex organizations like NIH that 
have components with substantial independence. Like reorganization, co-
ordination is not cost free. It is often (sometimes correctly) perceived as a 
largely symbolic or wishful exercise that absorbs time and energy with mini-
mal benefit. The committee also acknowledges the lack of response to the 
1997 IOM report’s recommendation to relocate NIDRR and strengthen the 
resources for coordination available to the relocated agency. Nonetheless, 
an adequately funded mechanism to undertake certain basic coordination 
tasks is important for the reasons outlined earlier in this chapter.

Recommendation 10.3: To facilitate cross agency strategic planning 
and priority setting around disability research and to expand efforts 
to reduce duplication across agencies engaged in disability research, 
Congress should authorize and fund the Interagency Committee on 
Disability Research to

• undertake a government-wide inventory of disability research 
activities using the International Classification of Functioning, Disabil-
ity and Health;

• identify underemphasized or duplicative areas of research;
• develop priorities for research that would benefit from multi-

agency collaboration;
• collaborate with individual agencies to review, fund, and admin-

ister this research portfolio; and
• appoint a public-private advisory committee that actively in-

volves people with disability and other relevant stakeholders to advise 
on the above activities.

As recommended above, one mundane but important task of a better-
resourced ICDR would be to inventory and categorize government research 
activities and funding. One activity of the public-private advisory group 
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convened by ICDR could be to advise agencies on the development of 
definitions and metrics that agencies could use to identify disability and 
rehabilitation research and then categorize this research by purpose, popu-
lation, outcomes measures, research strategy, focus on disability or function 
states (International Classification of Functioning, Disability and Health 
components), and other useful characteristics. (This process would need 
to take into account the creation of the NIH research database mentioned 
earlier.) The recommendation calls for the Congress to provide the author-
ity and resources for ICDR to administer a portfolio of such high-priority, 
multiagency collaborative research. The 1997 IOM report suggested that 
if $100 million in additional funding were available, $25 million should be 
devoted to coordination and linkage activities, including multiagency proj-
ects. The committee recognizes the constrained fiscal environment in which 
decisions about research funding are being made and understands that the 
decisions to increase funding in one area may imply reduced funding in 
another area or increased taxes or increased deficits. Although it would like 
to see substantially increased total funding for disability research, including 
additional collaborative research, the committee believes that encouraging 
collaborative research is sufficiently important to warrant the use of other 
alternatives if new funds are not appropriated. For example, drawing on the 
successes of other efforts to fund collaborative research, such as the NIH 
Roadmap Initiative, the Congress might consider a mechanism for earmark-
ing contributions (e.g., a percentage of each agency’s budget) from research 
agencies to develop and support multiagency collaborations in high-priority 
areas of disability research.

The committee recognizes that, although NCMRR has a key role in dis-
ability research within NIH, much additional, important disability-related 
research is undertaken or supported elsewhere in that organization. The 
whole NIH research portfolio in this area could benefit from greater co-
ordination, including coordination in the planning of new initiatives. One 
strategy would be for the director of NIH to establish disability and reha-
bilitation as a cross-cutting priority within NIH to be promoted through 
interagency mechanisms such as the NIH Roadmap Initiative. The director 
could also develop a more significant role for the Medical Rehabilitation 
Coordinating Committee, for example, in promoting research on the envi-
ronmental and personal factors that contribute to activity limitations and 
participation restrictions, as well as research on interventions that may alter 
these factors or their effects.

FINAL THOUGHTS

Research clearly has a critical role to play in developing and evaluating 
a national strategy to prevent the primary and secondary health conditions 
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that contribute to disability and to improve the overall health, well-being, 
independence, and productivity of people with existing disabilities. Previous 
chapters of this report have detailed projections of a significant increase in 
the number of people at the highest risk of disability and have discussed 
the scope and magnitude of issues related to disability that are facing this 
country. These issues present broad and costly challenges to Americans, 
but a delay in tackling these issues will only exacerbate the problems and 
increase the costs of future actions.

Evidence continues to grow that disability is not an unavoidable con-
sequence of injury and chronic disease but results, in part, from actions 
that society takes—both in the public arena and in commerce and other 
private domains. This report argues that American society should take 
explicit responsibility for defining the future of disability in this country. 
How it does so will reflect the country’s deepest values. The record of the 
past 17 years offers reasons for serious concern, especially given the cost 
projections for public programs that are critical to people with disabilities 
and their families.

Although they are not comprehensive, this report presents a varied 
set of recommendations for improving the future health and well-being of 
people with disabilities and for preventing many of the health and environ-
mental conditions that contribute to disability. Some recommendations are 
new, whereas others recall recommendations in earlier reports that remain 
compelling. Taken together, they challenge Americans to commit to fully 
integrating people with disabilities into community life and to making the 
investments that will generate the knowledge, policies, technologies, and 
public understanding needed to support that goal.
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Study Activities

In late 2004, at the request of the Centers for Disease Control and 
Prevention (CDC), the Institute of Medicine (IOM) began a study to review 
progress and developments since the publication of the IOM’s 1991 report 
Disability in America and its 1997 report Enabling America. The study 
was to identify continuing gaps in disability science and propose steps to 
strengthen the evidence base for public and private actions to reduce the 
impact of disability and related conditions on individuals and society in 
the United States. The assessment of principles and scientific evidence for 
disability policies and services was to take international perspectives and 
models into account. (Discussions with CDC clarified that this assessment 
should focus primarily on international efforts to develop a conceptual 
framework and classification scheme for disability.)

The study’s statement of task identified several specific topics for con-
sideration, including

• methodological and policy issues related to the definition, measure-
ment, and monitoring (surveillance) of disability and health over time;
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• trends in the amount, types, and causes of disability;
• aging with disability and secondary health conditions;
• transitions from child/adolescent to adult services and community 

participation;
• role of assistive technologies and physical environments in increas-

ing participation in society (e.g., through employment, community-based 
living) of people with disabilities;

• selected questions related to the financing of health care services, 
including payment for assistive technologies and risk adjustment of man-
aged care and provider payments; and

• directions for research.

For administrative reasons, the study began with a limited set of tasks 
and the charge to conduct an invitational workshop and prepare a work-
shop summary report that did not include conclusions and recommenda-
tions. In planning the workshop, which was held in August 2005, one 
objective was to develop information that would be useful in the second 
phase of the project, which would result in a report with conclusions and 
recommendations. As discussions about the study progressed, CDC enlisted 
support for the second phase of the study from the National Institute on 
Disability and Rehabilitation Research (Department of Education) and the 
National Center for Medical Rehabilitation Research (National Institutes 
of Health).

To oversee the workshop phase of the study, the IOM appointed a 
10-member committee. The table of contents for the resulting workshop 
report is included in Appendix B. The IOM added four additional commit-
tee members as part of the study’s second phase.

The study committee met five times between August 2005 and Sep-
tember 2006. In addition to the August 2005 workshop, which provided 
background on the first four topics, the committee conducted two public 
meetings and commissioned five background papers (which appear as ap-
pendixes to the report). The agendas of the workshop and other public 
meetings are included below. The committee submitted its report for review 
under procedures of the National Research Council in December 2006, and 
the report was released in April 2007.
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INSTITUTE OF MEDICINE 
WORKSHOP ON DISABILITY IN AMERICA: AN UPDATE

Keck Center of the National Academies
August 1, 2005

8:30 Welcomes and Introductions

 Alan Jette, Ph.D., Chair
 Institute of Medicine Committee on Disability in America

 Jose Cordero, M.D.
 Director, National Center on Birth Defects and Development
 Centers for Disease Control and Prevention

 Steven James Tingus, M.S.
 Director, National Institute on Disability and Rehabilitation 

Research

 Michael Weinrich, M.D.
 National Center for Medical Rehabilitation Research

8:45 Disability Concepts, Models, and Measures

 Issues and Questions Involving Adults
  Gale Whiteneck, Ph.D.
  Director of Research
  Craig Hospital

 Issues and Questions Involving Children and Adolescents
  Rune Simeonsson, Ph.D.
  Professor of Education
  University of North Carolina

 Research on Environmental Factors
  Julie Keysor, Ph.D.
  Assistant Professor of Physical Therapy
  Boston University Sargent College of Health and 

Rehabilitation Sciences

 Discussion

10:20 Break

10:45 Trends in Disability

 Trends in Disability in Late Life
  Vicki Freedman, Ph.D.
  Professor of Health Systems and Policy
  School of Public Health
  University of Medicine and Dentistry of New Jersey
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 Trends in Disability in Midlife
  Jay Bhattacharya, Ph.D.
  Assistant Professor of Medicine
  Center for Primary Care and Outcomes Research
  Stanford University

 Trends in Disability in Early Life
  Ruth E. K. Stein, M.D.
  Professor of Pediatrics
  Albert Einstein College of Medicine/Children’s Hospital at 

Montefiore

 Discussion

Noon Lunch

1:00 Aspects of Disability Across the Life Span

 Risk Factors for Disability in Late Life
  Jack Guralnik, M.D., Ph.D.
  Chief, Epidemiology and Demography Section
  National Institute on Aging

 Transitions for Adolescents with Disabilities
  John G. Reiss, Ph.D.
  Chief, Division of Policy and Program Affairs
  Institute for Child Health Policy
  University of Florida College of Medicine

 Discussion

2:00 Secondary Health Conditions: Concepts, Data, and Examples 
(Part I)

 Overview
  Margaret A. Turk, M.D.
  Professor of Physical Medicine and Rehabilitation
  State University of New York Upstate Medical University

 Secondary Health Conditions and Aging with Disability: 
Consumer Perspective

  June Kailes, M.S.W.
  Disability Policy Consultant

 Effects of Exercise on Specific Secondary Conditions
  James H. Rimmer, Ph.D.
  Director, Center on Health Promotion Research for Persons 

with Disabilities
  University of Illinois at Chicago
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 Discussion

3:30 Break

3:50 Secondary Health Conditions (Part II)

 Secondary Conditions with Spinal Cord Injury
  William A. Bauman, M.D.
  Professor of Medicine and Rehabilitation Medicine
  Mount Sinai School of Medicine

 Depression as a Secondary Condition in Adults with Disability
  Bryan Kemp, Ph.D.
  Professor of Medicine and Psychology
  University of California, Irvine

 Preventing the Progression of Secondary Conditions with 
Developmental Disabilities

  Tom Seekins, Ph.D.
  Director
  University of Montana Rural Institute
  Discussion

Adjourn

*****

INSTITUTE OF MEDICINE 
COMMITTEE ON DISABILITY IN AMERICA: A NEW LOOK

Keck Center of the National Academies
October 5, 2005, Open Session

8:30 Welcomes and Introductions

8:45 Discussion with Study Sponsors

 Mark Swanson, M.D.
 Team Leader, Disability and Health Team
 National Center on Birth Defects and Development
 Centers for Disease Control and Prevention

 Steven James Tingus, M.S.
 Director, National Institute on Disability and Rehabilitation 

Research



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

��0 THE FUTURE OF DISABILITY IN AMERICA

 Michael Weinrich, M.D.
 Director, National Center on Medical Rehabilitation Research

10:45 Adjourn open session

*****

INSTITUTE OF MEDICINE 
COMMITTEE ON DISABILITY IN AMERICA: A NEW LOOK

Keck Center of the National Academies
January 9, 2006

10:30 Welcome and Introductions

 U.S. Department of Justice
 Irene Bowen, J.D.
 Deputy Chief, Disability Rights Section, Civil Rights Division

 Veterans Health Administration
 Robert Ruff, M.D., Ph.D.
 Acting Director, Rehabilitation Research & Development Services

 U.S. Department of Health and Human Services
 Margaret Giannini, M.D.
 Director, Office on Disability

Noon Lunch

1:00 Welcome and Introductions

 American Association of People with Disabilities
  Andrew J. Imparto
  President and CEO

 National Alliance for Caregiving
  Gail Gibson Hunt
  President and CEO

 National Coalition for Assistive and Rehabilitation Technology
  Rita Hestak
  President
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1:45 American Foundation for the Blind
  Mark Richert
  Director of Public Policy

 Paralyzed Veterans of America
  Fred Cowell
  Health Policy Analyst

 United Cerebral Palsy
  Stephen Bennett
  President and CEO

2:30 Break

3:00 American Academy of Pediatrics
  Paul H. Lipkin, M.D.
  Chairperson, AAP Council on Children with Disabilities

 American Academy of Physical Medicine and Rehabilitation
  Steve Gnatz, M.D., M.H.A.
  President

 American Physical Therapy Association
  Ken Harwood, P.T., Ph.D.
  Director, Division of Practice and Research

 Rehabilitation Engineering and Assistive Technology Society of 
North America

  Rory A. Cooper, Ph.D.
  President

Adjourn

The following organizations provided written statements: AARP Public 
Policy Institute, American Spinal Injury Association, and American Associa-
tion on Mental Retardation.
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Risk Adjustment of Insurance Premiums 
in the United States and Implications 

for People with Disabilities

Da�id J. Knutson*

* Director of Health Systems Studies, Park Nicollet Institute for Research and Education, 
Minneapolis, Minnesota.

This paper provides an update on the current status of formal meth-
ods of risk adjustment of payments to health plans and an assessment of 
the implications of these methods for people with disabilities. The paper 
examines the development, implementation, and impact of risk adjustment 
methods intended for use by multiple purchasers and payers in the United 
States. Purchasers and payers include, in particular, public programs, such 
as Medicare and Medicaid, as well as large and small employer-sponsored 
group plans and individual insurance plans.

The paper also evaluates the strengths and weaknesses of various risk 
adjustment methods, emphasizing their adequacy in setting payment for 
health plans that enroll people with disabilities. Emerging issues and trends 
related to improving risk assessment methods and their impact on improved 
access to financing and health care for disabled people are also explored.
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Iezzoni’s Risk Adjustment for Measuring Health Care Outcomes, the 
foundation reference on risk adjustment, provides a comprehensive intro-
duction to the concepts and techniques of risk adjustment as a generic tool 
(Iezzoni, 2003). This paper focuses on one particular purpose of risk ad-
justment: setting payments for health plans. Risk adjustment is a tool that 
can be used to improve the fairness of payment by accounting for enrollees’ 
health when capitated reimbursement levels are set. Improving the fairness 
of payment is achieved by removing or diminishing economic incentives for 
avoiding people who might generate high costs because of their underlying 
health status. Improved risk adjustment methods help reduce information 
asymmetry among stakeholders and support transparency for managing 
and regulating risk pools to achieve equitable and efficient health care 
financing policy objectives.

For this application of risk adjustment, the risk is the medical expendi-
ture level and the time frames involved with typical insurance or managed 
care contracts, which are usually 12 months. The risk adjustment methods 
addressed here focus on the use of risk factors to predict or explain individ-
ual or group variations in medical expenditures for a 12-month period.

INSURANCE PROGRAMS FOR PEOPLE WITH DISABILITIES

Medicare and Medicaid programs fund a large proportion of health 
care for people with disabilities. The financing mechanism is primarily 
fee for service; however, both Medicare and state Medicaid programs are 
attempting to expand managed care for people with disabilities. The Medi-
care Advantage program, authorized by the Medicare Modernization Act 
of 2003, continues Medicare’s 1985 authority to contract with managed 
care plans. The legislation also authorized, through December 2008, new 
special needs plans (SNPs) that can disproportionately or exclusively enroll 
Medicare beneficiaries with special needs: institutionalized individuals, in-
dividuals dually eligible for Medicaid and Medicare, and individuals with 
high-cost chronic diseases.

The vast majority of SNP proposals received through the end of 2005 
were for beneficiaries dually eligible for Medicaid and Medicare. Most 
SNPs chose to enroll exclusively populations with special needs instead of 
a greater percentage of individuals with special needs in a traditional plan. 
To date, more than 400 SNPs have been approved. Of these 37 are for in-
stitutionalized individuals, 13 are for individuals with chronic diseases, and 
the remainder is for individuals dually eligible for Medicaid and Medicare. 
These plans will compete with traditional Medicare Advantage plans, and 
their capitation payments will be based on the same risk adjustment method 
used by typical Medicare Advantage plans.

SNPs that selectively or exclusively enroll high-risk or disabled ben-
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eficiaries want the most accurate risk adjustment methodology possible to 
be used so that they will be assured of adequate funding. Unfortunately, as 
will be described here, even the best risk adjustment methods in use today 
significantly underestimate the actual cost of health care for individuals 
with major chronic illnesses and disabilities.

When the Medicare managed care program began in the mid-1980s, the 
demographic methods used for the risk adjustment of payments were not 
very accurate in allocating capitation payments on the basis of the relative 
needs of the beneficiary. The Centers for Medicare and Medicaid Services 
(CMS) has now adopted a state-of-the-art diagnosis-based risk adjuster 
for Medicare managed care plan payment, has added a frailty adjuster (a 
population sample, survey-based, functional status risk factor) to improve 
payment accuracy for specific demonstration programs for disabled people, 
and is considering using this functional status risk factor for all Medicare 
Advantage plans.

For many years state Medicaid programs, through federal waiver au-
thorizations, have contracted with managed care plans to provide health 
care coverage for Medicaid beneficiaries. In nearly every case, managed care 
plans have been paid a risk-adjusted capitation. The major risk adjustment 
concern for the coverage of disabled populations covered by Medicaid, as it 
is for coverage by Medicare Advantage, is the accuracy of the methods used 
to adjust the payments to health plans on the basis of risk and its economic 
impact on health plans that enroll people with disabilities. As discussed 
below, many states do not use state-of-the-art risk adjustment methods.

Medicaid demonstration projects that serve individuals dually eligible 
for Medicare and Medicaid must contract with Medicare SNPs by 2008 if 
they wish to integrate Medicare and Medicaid payments. From the stand-
point of the accuracy of risk-based payment rates, there may be less concern 
for the Medicaid side of managed care financing for people dually eligible 
for Medicaid and Medicare now that the implementation of Medicare Part 
D (coverage of prescription drugs) has shifted a major cost item from Med-
icaid to Medicare. For managed care programs financed exclusively by the 
Medicaid program, the level of concern for implementing the most accurate 
form of risk adjustment is even greater than it is for Medicare.

The central issue of risk adjustment and its implications for people 
with disabilities are relevant to most purchasers who offer more than one 
health plan to their beneficiaries and who provide the primary coverage for 
medical care. In other words, wherever risk selection occurs, the need for 
risk adjustment becomes critical to provide adequate capitation payments 
on behalf of people with high-cost conditions, including disabilities that 
require costly medical care.
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MEDICAL COSTS AND POPULATIONS

Medical costs are highly skewed in any population. A relatively small 
proportion of the population (15 to 20 percent) accounts for two-thirds 
or more of the total health care expenditures for the entire population. 
Another way to characterize the skew is that about 80 percent of the popu-
lation typically has medical costs below the mean per capita medical cost 
for the population. With no risk adjustment, a capitation payment system 
would pay far too much for 80 percent of the population and significantly 
underpay for the 20 percent whose costs are above the mean. If enrollment 
were randomly distributed across the population, the over- and underpay-
ments would average to the right amount.

This skewed cost distribution is found in the general population and 
also in insurance programs exclusively for people with disabilities, even 
though the average cost per capita varies substantially between the two 
populations. A skewed distribution is also found in the Medicaid popula-
tion. Ireys and colleagues (1997) found that in a pediatric Medicaid popu-
lation, the medical costs for beneficiaries with selected chronic illnesses 
ranged from 10 to 29 times the mean for all children in the population. Spe-
cific examples include cardiopulmonary disease, the costs for which were 
10 times greater than the mean for all children; cystic fibrosis, the costs 
for which were 14 times greater; chronic respiratory disease, the costs for 
which were 20 times greater, muscular dystrophy, the costs for which were 
17 times; and, spina bifida, the costs for which were 11 times greater.

When one considers the distribution of medical costs for people with 
disabilities, the relationship between functional status and diagnosis be-
comes complex. Whereas the average cost for populations with disabilities 
is higher than that for the general population, the risk distribution is similar 
to that for the general population. For example, for Medicare beneficiaries 
over age 65 years enrolled in a Medicare Advantage health plan, CMS cur-
rently includes a risk factor indicator of whether a Medicare beneficiary 
was originally eligible for Medicare because of a disability. The average cost 
for this “ever disabled” population over age 65 years is nearly 50 percent 
higher than for the Medicare population over age 65 years as a whole. 
However, not all people with disabilities have medical costs that are greater. 
The specific diagnoses must be taken into account. Most of the difference 
in cost between a population with disabilities and a general population is 
explained by the type and the number of diagnoses recorded. Functional 
status, which may be considered a more direct measure of disability, in fact, 
adds only a modest improvement in the ability of current risk adjustment 
models to predict medical costs.

Kronick and colleagues (1995) reported that for a number of state 
Medicaid programs designed exclusively for people with disabilities (non-
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institutionalized individuals and individuals not dually eligible for Medicaid 
and Medicare), 30 percent of the people with disabilities had no diagnosis 
of a chronic illness and their medical costs were similar to those for the 
general population. However, those with major chronic conditions had 
medical costs that were many times greater. For example, individuals with a 
diagnosis of multiple sclerosis had costs eight times greater than those with 
no diagnosis of a chronic disease. (The analysis included prescription drug 
costs.) Individuals with cardiovascular disease had costs 10 times greater 
than for those with no chronic disease, and those with quadriplegia had 
costs ranging from 3 to 34 times greater than for those with no chronic 
disease. This range also demonstrates that what would seem to be a direct 
risk factor (i.e., disability status), without reference to the presence of a 
chronic health condition, can fail to capture the high degrees of variability 
in health status and health care costs among people with disabilities. Pope 
and colleagues (2004) identified five conditions that predict higher medical 
costs (ranging from $2,200 to $9,700 in additional payments) for the dis-
abled population over age 65 years enrolled in Medicare (over 12 percent 
of all beneficiaries). The conditions include some blood diseases, chemical 
dependency and related psychoses, and opportunistic infections.

Certain constellations of chronic illness diagnoses may serve as indica-
tors of disability. These diagnosis-related risk factors are used by risk as-
sessment models currently in the vanguard of methods for adjusting health 
plan payment. Most models rely exclusively on claims data—namely, data 
on diagnoses rather than functional status—and therefore the adequacy of 
the performance of risk adjustment methods for people with disabilities will 
be similar to the adequacy of their performance for populations with any 
high-cost chronic condition.

RISK SEGMENTATION IN INSURANCE MARKETS AND 
THE NEED FOR HEALTH-BASED RISK ADJUSTMENT

The need for health care can be influenced by disease, functional status, 
and socioeconomic factors. Risk selection is defined as the set of processes 
leading to the selective enrollment of individuals in health plans, which 
produces risk segmentation. Risk segmentation results from the uneven 
enrollment of higher- or lower-risk individuals across competing health 
plans or physician practices, so that some groups attract a disproportion-
ate enrollment of higher-risk individuals. Segmentation is a problem if the 
payment system does not adjust payment on the basis of enrollee risk.

Risk selection occurs primarily when consumers have a choice of insur-
ance plans or a choice of whether and when to buy health insurance. When 
individuals can choose among competing insurance plans, those who expect 
to use a lot of health care services will tend to be attracted to the more gen-
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erous health plans, even when the premium is higher; and individuals with 
no chronic health care needs will be more likely to choose the lowest-cost 
plan, even if the benefits are relatively sparse or restrictive. The health plan 
characteristics that produce this selective attractiveness include benefit de-
sign (e.g., coverage of home health care services or mental health services), 
cost-sharing requirements (e.g., deductibles or co-payments when services 
are used), and ease of access to specialized services (e.g., no requirements 
for prior review for the use of specialized services or no requirement to use 
preferred specialty providers in the provider network) (Batavia and DeJong, 
2001). Studies have found evidence of risk selection in a number of settings, 
including the benefit program for federal employees.

It is conventional wisdom that plans avoid being the only plan in a 
particular market with an academic medical center in its network, the best 
mental health benefits, open access to specialists, or richer prescription 
drug benefits (Knutson and Wrightson, 2002; Kronick et al., 1996). Each of 
these features is expected to attract those who use health care services more 
often. The magnitude and effects of risk selection in health insurance have 
been debated for many years. Although it is undeniable that risk selection 
occurs, the primary debates are related to its effects and to the means of ad-
dressing related problems, primarily those concerning efficiency and equity. 
Many debates are limited to issues within the bailiwick of particular dis-
ciplines. Economists discuss the efficiency and asymmetry of information. 
For actuaries, advising clients on detecting and avoiding adverse selection 
is a primary issue. Without summarizing each discipline’s own take on the 
topic, it is apparent, to those who consider social and health policy, that 
risk selection in insurance markets generates a high potential for inequity 
for individuals with chronic and disabling conditions, whose future health 
care costs will be significantly and predictably higher than those for the 
general population (Batavia and DeJong, 2001; Kronick et al., 2000).

Therefore, in a market in which health plans compete for individual 
enrollees and payments to plans are not adjusted to reflect the risk of the 
enrollees, those plans that attract the healthiest enrollees will generally be 
more profitable and plans that consistently attract less healthy individuals 
may not be able to survive. Risk adjustment of payments to health plans is 
intended to protect individuals from this dynamic.

Medicare Example

Individuals become eligible for Medicare when they reach the age of 
65 years or 29 months after they qualify for Social Security Disability In-
surance benefits. In traditional Medicare, acute-care services are paid for 
on a fee-for-service basis, unless the beneficiary chooses to enroll in one of 
a number of Medicare Advantage plans. These plans operate as insurance 
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plans and receive a monthly premium (capitated payment) for each ben-
eficiary enrolled. Between 1985 and 2000, the premium was based on the 
U.S. average per capita cost for beneficiaries, for whom the risk is adjusted 
by age, gender, institutional status, medical enrollment status, and county 
of residence.

Most studies have found that, in comparison with the established fee-
for-service system, the managed care plans enrolled healthier individuals. 
Although earlier studies—which used limited methods and measures to 
assess the risk presented by beneficiaries—found little or no risk selection 
(Eggers and Prihoda, 1982; Hill et al., 2002), later studies, including those 
that used more direct and accurate risk assessment methods, found strong 
evidence of positive selection between Medicare health plans and traditional 
Medicare fee-for-service plans.

For example, Lubitz and colleagues (1985) found that 106 of the 108 
health plans studied experienced favorable selection. More recent studies 
have further reinforced the findings of positive selection (Greenwald, 2000; 
Greenwald et al., 2000; Zaslavsky and Buntin, 2002). A study by CMS, us-
ing the best available version of a claims-based risk assessment tool, found 
that the relative risk (compared with that for the traditional fee-for-service 
Medicare population) was “favorable” for all but three plans. Their enroll-
ees ranged from approximately 3 percent to 15 percent favorable selection. 
Table C-1 presents the average risk for the beneficiaries of a health mainte-
nance organization (HMO) compared with the risk for fee-for-service plan 
beneficiaries in the same counties.

Because the premium rates were normalized on the basis of the rates for 
the Medicare fee-for-service population and because the demographic risk 
adjustment methods in use during the early years of the Medicare managed 
care program were poor predictors of risk (r2 = 1 to 3 percent), plans were 

TABLE C-1 Distribution of Difference 
Between HMO and Fee-for-Service Mean 
Risk Factors for Medicare Beneficiaries in 
428 U.S. Counties

Percent Difference Frequency (No. of Counties)

–25.7 to –22.5 8
>–22.5 to –17.5 63
>–17.5 to –12.5 178
>–12.5 to –7.5 133
>–7.5 to –2.5 34
>–2.5 to +2.5 11
>+2.5 to +7.5 1

SOURCE: Greenwald et al. (2000).
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significantly overpaid compared with the payments expected from budget 
assumptions. This prompted CMS to introduce a risk adjuster that was 
based on health data rather than or in addition to demographic data.

The health plan industry resisted the transition for a number of reasons. 
What was clear was that the vast majority of plans in the program at that 
time, once CMS used a more accurate risk adjustment, would see their pay-
ments reduced (Blumenthal et al., 2005; Weissman et al., 2005).

How did the risk selection dynamic involve Medicare beneficiaries with 
disabilities? Disabled beneficiaries under age 65 years were eligible for both 
managed care and the traditional fee-for-service program. Actual enroll-
ment distributions between managed care and the traditional fee-for-service 
program were similar by age group, but the population over age 65 years 
originally eligible for Medicare because of a disability was, on average, less 
prevalent in managed care plans than in fee-for-service plans, although the 
difference was not large. Although the beneficiary risk levels were much 
lower for Medicare managed care plans than for the fee-for-service Medi-
care program, for the vast majority of managed care plans, the prevalence 
of those enrolled who were eligible for Medicare because of a disability 
did not differ from that for the fee-for-service program (Greenwald et al., 
2000). One explanation for this apparent inconsistency is that the plans 
attracted the least costly segment of those with disabilities, just as they had 
with the general Medicare population.

Outside the Medicare program, the Risk Adjustment Impact Study 
(RAIS) (which was funded by the Robert Wood Johnson Foundation) also 
found evidence of risk selection. The study found that relative risk scores 
across competing plans in one state Medicaid program ranged from 0.70 to 
1.36. Significant selection bias was found in all programs or markets stud-
ied. Had the plans’ payment rates been determined by using traditional de-
mographic risk adjusters rather than the more accurate adjustment method 
actually used, the plan with the highest risk group of enrollees would have 
been seriously underpaid and the other plans would have been overpaid. 
Table C-2 presents the findings of selection bias across competing plans 
from RAIS.

Relevance for Large and Small Employers

Large employer-sponsored health insurance programs offering employ-
ees a choice of health plans also introduce the opportunity for risk selection. 
In their plan designs and in their marketing to employers and to their em-
ployees, plans strategically position themselves to avoid a disproportionate 
share of high-risk enrollees. In response, employers and consultants have 
devised a number of mechanisms that employers can use to reduce the op-
portunities for and effects of risk selection.
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Keenan and colleagues (2001) also found that only a handful of large 
employers adopted HBRA between 1998 and 2000. Some economists have 
commented on the continuing low demand for formal risk adjustment 
among large employers (Glazer and McGuire, 2000). Many have also ex-
pressed the view that formal risk adjustment, such as that used by Medicare 
and many state Medicaid programs, may not be needed in the employer in-
surance market. Others suggest that employers may deliberately use the risk 
selection dynamic to get rid of options with more generous benefits. That is, 
they let adverse selection operate to price these plans out of existence.

Some employers self-fund their employees’ health care and, through the 
Employee Retirement Income Security Act, avoid most insurance regula-
tions. Selection issues are less important for these employer plans, unless 
a self-funded product is offered along with an insured plan. In that case, 
the issues become similar to those associated with offering more than one 
insured plan. Specifically, the employer may overpay if the insured plan at-
tracts lower-risk enrollees than the self-insured plan.

Small employers face a particularly difficult set of issues. They are too 
small to bear the risk of self-insurance and so must purchase products that 
offer full insurance. Their premiums are determined through a risk evalua-
tion of each employee and dependent by using either past insurance claims 
information from various sources or questionnaires, or both. A small-group 
plan is a product offered to a group usually without individual exclusions; 
that is, the plan usually cannot refuse to insure a given employee within 
an employee group; however, unlike large-group plans, the rates for small 
groups are based on the individually projected risk for each covered indi-
vidual. The group is either accepted or denied by the health plan. (Some 

TABLE C-2 Percent Relative Risk Difference Between High- and 
Low-Risk Participating Health Plans

Program

Percent Difference in Relative Risk

Year 1 Year 2 Year 3

Medicaid waiver programs
 State 1—disabled population 46 66 37
 State 2—disabled population 36 27 21
 State 3—disabled population 24 28 30
 State 4 —TANF 13 9 NAa

State Employee Health Benefit Program 22 26 27
Provider groups (capitated commercial) 43 100 100

 aNA = not available.

SOURCE: Knutson (2003).
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states sponsor high-risk pools that accept individuals who have been denied 
coverage in the market). The total premium for the group is usually the sum 
of the individual rates for each covered individual in the group. Thus, a 
very-high-cost employee or dependent can have a major impact on the total 
premium or on even whether the employer receives an offer of coverage.

Various strategies have been used to create small-employer insurance 
purchasing groups or pools both to spread the risk across a larger popula-
tion and to reduce administrative costs. Such pools, many of which have 
used a form of risk adjustment, have been difficult to maintain. They have 
been vulnerable to “cherry picking” by health plans, which happens when 
those plans selectively offer their own small-group products to low-risk em-
ployers and attract them out of the larger risk pool. The small-group pools 
usually welcome all employers, but individual health plans can choose the 
small groups to which they will offer insurance. In some cases, an insurer 
will offer its health benefit product to businesses that are also participating 
in the small-group pool at a rate lower than that of the same product of-
fered by the pool because the pool’s risk may be higher than that of a given 
employer. This process removes the lower risk employers from the employer 
pool, thus forcing the pool to raise prices. This selection dynamic often 
leads to a “death spiral” during which the lower-risk employers increas-
ingly abandon the pool and premiums for the remaining members increase 
until a sustainable risk pool no longer exists. One major example of such 
a situation was the demise of PacAdvantage, a small-group insurance pool 
in California.

Consumer-Driven Plans

In addition, with the advent of so-called consumer-driven products, 
such as health savings accounts or health reimbursement accounts, com-
bined with health plans with high deductibles, employers are reducing their 
financial contribution for health insurance and shifting more of the cost of 
care to employees, primarily by increasing the deductible thresholds for 
standard benefit programs

When products with high deductibles and health savings accounts are 
offered to employees along with traditional products with richer benefits, 
the risk selection opportunity appears to be raised substantially. In making 
these changes, employers are usually not taking into account the differences 
in their employees’ health care needs and other circumstances. Studies show 
some indication that individuals with higher incomes disproportionately 
selected these less expensive, less rich health plans (Parente et al., 2004). 
In their longitudinal study of consumer-driven health plans, Parente and 
colleagues did not detect significant adverse selection or utilization cost dif-
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ferences, but they were quick to point out that the consumer-driven health 
plan experience is in the early phase and that more research is needed.

One can see that risk selection for employers is ultimately determined 
by the combination of whom they employ and of the differences in the gen-
erosity of the health insurance benefits that they offer their employees. If an 
employer manages to hire and retain only healthy employees, risk selection 
is less of a problem. Risk selection is also less of a problem if an employer 
offers only one plan, although an employer who has more employees with 
health problems will pay more for insurance (other things being equal) than 
an employer with few such employees. Concerns about discrimination in 
the hiring and retention of employees (for example, by the use of health 
plan data to target employees for layoffs) enter the domain of the Ameri-
cans with Disabilities Act.

The RAIS study, in addition to surveys of purchasers and health plans, 
included a survey of all U.S. members of the health section of the Society 
of Actuaries (SOA) to evaluate the implementation and impact of formal 
health-based risk adjustment (HBRA) methods that were based primarily 
on diagnoses (Knutson, 2003).The actuary survey included actuaries who 
consulted with purchasers and those who worked for or consulted with 
insurers. It found that actuaries reported that they believed that the use of 
formal risk adjustment is far less important for employers than for Medic-
aid or Medicare managed care programs. However, actuarial consultants 
have reported that the rate of use of these tools is growing as consultants 
use them to evaluate health plan performance and advise employers on 
health plan selection and oversight.

Non-Group Insurance

Small employers are dropping health insurance as fringe benefits at the 
same time that non-group-insurance options are, once again, being con-
sidered as a way of extending insurance to those who are not eligible for 
either public or employer-based insurance. Health plans competing in this 
market are particularly vulnerable to risk selection problems, for example, 
when people wait until they develop health problems to buy insurance. 
As described below, health plans have created a variety of mechanisms to 
protect themselves.

What happens in this individual insurance market to people with a 
greater need for health care? Hadley and Reschovsky (2003) reported that 
the probability of purchasing non-group insurance was 50 percent lower 
for people in fair to poor health and that premiums were 43 to 50 percent 
higher for this group than for beneficiaries in excellent health. In some 
cases, no insurer will cover the former group of individuals, and in other 
cases, the premium will be unaffordable.
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Preventing and Managing Risk Selection

Purchasers and policymakers have devised a number of tools and strate-
gies to try to prevent selection or to mitigate the problems it creates. For 
example, a study by Palsbo and Post (2003) reported on strategies that state 
Medicaid programs employ with competing managed care plans that serve 
Medicaid beneficiaries. These include the use of risk corridors, risk pools, 
stop-loss reinsurance, and risk classification (risk adjustment). The authors 
reported that only 12 of the states studied used the same type of state-of-
the-art risk adjuster that CMS uses for the Medicare Advantage program. 
Since publication of the study, however, state policymakers appear to be 
showing renewed interest in implementing health-based payment for man-
aged care plans.

In addition to risk management strategies, purchasers rely on regulation 
of health plan rate setting and enrollment to reduce or manage selection 
in the small group and individual market. Still, most health economists 
conclude that the best means of addressing risk selection is appropriate 
risk adjustment.

The views of actuaries on health-based risk adjustment are also infor-
mative. Actuaries assess risk and advise on premiums on behalf of pur-
chasers or health plans. The RAIS actuary survey reported that actuaries 
judged that HBRA reduced the financial impact of selection bias on health 
plans. Based on a scale of 0 (no financial problem) to 10 (extremely seri-
ous financial problem), the rating dropped from 6.8 without HBRA to 3.5 
with HBRA.

Half of all actuary respondents thought that the profession would es-
tablish a HBRA-related standard of actuarial practice within 5 years. Those 
with HBRA experience were more likely to believe this (54 percent) than 
those without HBRA experience (43 percent). More than two-thirds of the 
actuary respondents (76 percent with direct HBRA experience, 56 percent 
without experience) thought that HBRA has advanced the actuarial field, 
and over half (67 percent with experience, 46 percent without experience) 
thought that more purchasers should implement HBRA. Actuaries with and 
without HBRA experience now widely believe that HBRA is a useful tool 
and that it will become a standard of practice.

The RAIS survey of U.S. actuaries included a series of questions about 
the need for purchaser implementation of HBRA. The actuaries were also 
asked to imagine that they were advising large employers offering a choice 
of plans, including Medicaid managed care programs for the disabled, and 
then indicate how strongly they would advocate the implementation of 
HBRA for determining payments to health plans or for determining adjust-
ments to employee premium contributions in defined-contribution plans. 
Sixty-six percent reported that they would “very or somewhat strongly” 
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recommend the use of HBRA for the Medicaid programs, with 21 percent 
“not sure.” Forty-two percent would “very or somewhat strongly” rec-
ommend HBRA for large employers, with 16 percent “not sure.” Thirty-
six percent would “very or somewhat strongly” recommend HBRA for 
employers adjusting employee premium contributions, with 19 percent 
“not sure.”

The actuary responses were also analyzed for the subset of respondents 
employed by prominent health plans. Seventy-four percent of actuaries em-
ployed by health plans and 40 percent of consultant actuaries would “very 
or somewhat strongly” recommend the implementation of HBRA in Med-
icaid programs for the disabled, with 16 and 13 percent, respectively, “not 
sure,” whereas only 45 percent of actuaries employed by health plans and 
47 percent of managed care consulting actuaries would “very or somewhat 
strongly” recommend the implementation of HBRA for determining pay-
ments to plans to a large employer, with 14 and 7 percent, respectively, “not 
sure.” Thirty-six percent of actuaries employed by managed care organiza-
tions and 45 percent of managed care consulting actuaries would “very or 
somewhat strongly” recommend to a large employer the implementation of 
HBRA for determining adjustments to employee premium contributions.

LESSONS FROM PURCHASERS WHO HAVE IMPLEMENTED 
HBRA FOR HEALTH PLAN PAYMENT

What can we learn from the experience of those purchasers who have 
implemented HBRA for payment? The earlier-cited RAIS study included 
Medicare Advantage, six state Medicaid programs, a small-employer-group 
pool, and two state employee benefit programs. The following key findings 
are highlighted: All purchasers indicated that HBRA had contributed to 
fairer payments, that HBRA was needed, and that the implementation of 
HBRA had been worth the effort. All purchasers have had to address health 
plan resistance to the risk adjustment of their payments, and as one would 
expect, the resistance came primarily from plans whose members presented 
a lower-than-average risk.

The survey of participating health plans found that one-third of the 
plans received increased payments under HBRA, one-third received de-
creased payments, and one-third received the same payments. The plans 
were evenly distributed when they were asked if HBRA had a strong posi-
tive or a strong negative financial impact on product viability. The plans 
expressed concern about data issues, such as the quality of the data and the 
cost of data collection, the financial viability of the product, the financial ef-
fects of selection bias without HBRA, and the effort required to implement 
risk adjustment compared with the benefit. The nature of these concerns 
generally reflected whether a plan’s revenue had increased, decreased, or 
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remained the same. A significant minority (31 percent) reported that HBRA 
enabled program participation by some health plans that financially could 
not have done so without HBRA. A similar number (28 percent) reported 
that HBRA had caused some low-risk plans to drop the product. Overall, 
however, the responses of health plans that have experienced payment 
based on HBRA are positive—even for plans that experienced negative 
financial results. Health plans reported that HBRA

• was more accurate than traditional methods of rate setting (87 
percent),

• produced a fairer payment system (81 percent),
• did not require the collection of unnecessary and costly data (77 

percent),
• significantly reduced concern about the negative financial impact 

of adverse selection (decreased concern by two-thirds), and
• should be part of public health policy for plan payment (79 

percent).

Many health plans reported that they used HBRA internally, mostly for 
provider profiling (46 percent) and product management (66 percent).

The researchers reported that state officials and administrators be-
lieved that the process improved the efficiency of the payment programs 
and gave health plans more incentive to focus on providing quality care 
as opposed to selection strategies. In February 2002, CMS, in conjunction 
with the Center for Health Program Development and Management at the 
University of Maryland—Baltimore Campus distributed a questionnaire to 
CMS regional offices to assess states’ experiences with HBRA. The ques-
tionnaire was distributed to the 40 states that had comprehensive Medicaid 
managed care programs or primary care case management programs that 
were not currently using HBRA. Of the 35 states that responded, 28 states 
(80 percent) reported that they were interested in learning more about risk 
adjustment, and 23 states (67 percent) reported that they had considered 
using risk adjustment for their Medicaid programs.

CMS has withstood significant plan resistance to changes in risk-
adjustment methods, but it did make some compromises. For example, 
CMS implemented the Selected Significant Condition risk adjustment model 
in 2004. CMS is also using this new risk adjustment method in the financing 
formulas for most of the recent demonstration projects that it has initiated 
in the traditional Medicare program and in rate setting for its managed 
care program.

The author is not aware of surveys that have explored the views or 
experiences of employees or health plan members related to risk adjustment 
as such, and as far as the author knows, public and private purchasers who 
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use the method do not mention its use in materials provided to employees 
or plan members. This presumably reflects, among other concerns, the com-
plexity of the methods and the circumstances that prompt their use.

ADEQUACY OF CAPITATION PAYMENT 
FOR PEOPLE WITH DISABILITIES

A perfect risk adjuster would pay a capitated payment to health plans 
that exactly fits the actual cost along the entire cost distribution for the 
population. In other words, there should be no systemic bias; there should 
be only random error based on sample size. Achieving this would, in prin-
ciple, make health plan managers less anxious about the risk of enrollees. 
In fact, such a perfect fit might very well lead managers to desire high-cost 
enrollees if they could enroll a stable actuarial number because these en-
rollees would bring much higher revenues per capita; they may also present 
plans with a greater opportunity to achieve profits by improving efficiency 
at the health care services level. The incentive for health plans to support 
selective enrollment strategies is directly related to the extent to which the 
rate-setting method, with market regulations held constant, overpays for 
healthy enrollees and underpays for high-cost enrollees. The bigger the gap 
between paid amounts and actual costs, the more the health plan will be 
rewarded for focusing on avoiding these high-cost enrollees rather than 
seeking better ways to provide care for them.

HBRA methods that use direct indicators of disease burden and health 
status are growing in use. They are much better predictors than traditional 
demographic methods and have far fewer perverse incentives (e.g., to in-
crease spending in order to increase payments) than rates based on the 
prior expenditures of an individual or group. However, they as yet may not 
produce adequate payments to remove plan concern with adverse selection 
for people with disabilities who have high-cost chronic conditions.

Achieving Payment Accuracy for Populations with Disabilities

For the general population, the predictability of medical expenditures 
at the individual enrollee level historically has been assumed to be about 
6 to 15 percent of the observed variation (Newhouse et al., 1989). Using 
prior utilization information for Medicaid beneficiaries with disabilities in 
six states, Kronick and colleagues (2000) produced predictions that ranged 
from 29 to 51 percent. It is both the large proportion of the total cost ac-
counted for by these beneficiaries and the consistency of health care over 
time that produces this predictability.

Risk adjustment is important for populations with disabilities (1) when 
such populations are enrolled in capitated health plans and (2) when the 
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capitated health plan must compete in the mainstream insurance market. 
Current Medicare policy seems to be moving in this direction; that is, not 
only toward promoting managed care for people with disabilities, but also 
toward supporting SNPs that would compete with traditional managed 
care plans in the mainstream Medicare Advantage market. This trend will 
expose the limits of even the best risk adjustment methods currently in 
practical use.

The problem is partly with the current state of the art of risk adjust-
ment. Although current claims and survey-based methods are a vast im-
provement over traditional rate-setting methods, they do not yet produce 
the perfect predictor described above. The problem also lies in a political 
and competitive environment dominated by traditional health plans that 
have historically enrolled less risky beneficiaries than the Medicare pro-
gram in general and that have not supported the rapid implementation of 
improvements in risk adjustment. The SNPs that wish to focus on excel-
ling in attributes that would attract people with chronic illnesses or people 
who are frail or disabled will want the most accurate risk adjuster possible, 
whereas medical assistance plans with healthier than average enrollees will 
receive less revenue with a better risk adjuster because the improved method 
will reduce overpayments for healthy beneficiaries.

During an examination of the progress of risk adjustment methods, 
one must be mindful that where risk selection already exists, and given the 
fact that the vast majority of the population (80 percent) has medical costs 
below the average per capita cost for the population as a whole, the funding 
allocation politics can be tricky. On a related theme, it is commonly found 
in competitive health plan markets that the majority of the plans have rela-
tively positive risk compared with the risk for the pool as a whole, leaving 
only the one or two health plans with high-cost populations to advocate 
for better risk adjustment.

Predictive Accuracy of Risk Adjusters

Many evaluations of risk adjustment methods use individual enrollee-
level statistical analysis to evaluate the overall predictive performance. 
Although this approach is valid and useful for the comparison of models, 
if one is concerned with the adequacy and fairness of health plan payment 
for people with disabilities, one must look directly at the predictive perfor-
mance for people with disabilities. It is possible for the risk adjuster to per-
form materially better for the general population but remain problematic 
for people with disabilities. This kind of prediction performance evaluation 
is often represented by predictive ratios that compare predicted payments 
with actual expenditures for defined subpopulations within a risk pool. A 
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predicted payment ratio of 1.00 is the most accurate. A ratio above that 
indicates overpayment and ratios below that indicate underpayment.

Evaluations of predictive ratios are of different types, each of which 
examines the extent to which a method overestimates and underestimates 
spending for different subpopulations. One approach segments the popu-
lation by actual medical expenditure levels (by quintiles or deciles) and 
evaluates the predictive ratio for each segment. Another approach identi-
fies subpopulations, using specific chronic conditions or functional status 
to evaluate predictive ratios. Finally, some studies create simulated health 
plans with various proportions of high-risk members (risk selection) and 
evaluate the predictive accuracy for the simulated plans. In some studies, 
actual enrollees in actual plans (not simulated) of policy interest have been 
studied directly (e.g., Program of All-Inclusive Care for the Elderly [PACE] 
programs). This paper includes findings from all types of evaluations.

Commonly Used Risk Factors Produce Different 
Levels of Payment Accuracy

Prior Utilization as a Risk Factor

An individual’s prior utilization and related costs have historically been 
the most predictive of future costs. This has been the basis for what insurers 
call “experience rating.”

Demographic Measures as Risk Factors

Analysts and purchasers have sought alternatives to simple prior utili-
zation models because payments to health plans on the basis of members’ 
past use of services creates a potential disincentive for plans to promote the 
prudent use of health care services. One approach relied on demographic 
variables, such as age, that are statistically associated with higher levels of 
use of services. The Medicare example of this approach was the Medicare 
average adjusted per capita cost (AAPCC). The AAPCC underpaid plans 
for people with major chronic conditions (who were in the upper quintile 
of cost) by 50 percent.

Health Status Measures as Risk Factors: 
Diagnosis Codes and Functional Status

Early work to improve demographic-based methods focused on the use 
of diagnosis codes combined with age and gender and sometimes included 
additional risk factors, such as functional status. These early explorations 
represented a major advance in the field. Some studies found that functional 
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status information alone predicted health care expenditures about half as 
well as diagnosis data alone. These studies also found that that functional 
status combined with diagnosis data only modestly improved the predic-
tive performance compared with the predictive performance of models that 
used diagnosis data only (Fowles et al., 1996; Hornbrook and Goodman, 
1996). Even for a Medicare population, functional status data do not add 
significantly to the overall predictive performance of the model on the basis 
of diagnosis data.

Diagnosis models included all inpatient diagnoses and the diagnoses for 
patients in ambulatory care settings and were implemented by a handful 
of public and private employers as well as some managed care programs 
and Medicare managed care from 1994 to 2000. The performance of the 
prominent risk adjusters was evaluated by SOA in 1995 and by other inves-
tigators (Dunn et al., 1995; Ellis et al., 1996; Fowles et al., 1996; Hwang 
et al., 2001; Ingber, 2000; Kronick et al., 1996, 2000).

With these methodological advances, the underprediction for the up-
per 20 percent and the overprediction for the low-risk beneficiaries were 
substantially reduced but not eliminated. In one example, Hwang and 
colleagues (2001) evaluated the performance of three prominent diagnosis-
based risk adjustment methods for predicting the costs for chronic diseases 
for children enrolled in Medicaid. The diagnosis models significantly out-
performed demographic methods overall for children with chronic health 
conditions. Nonetheless, these models still over-predicted 15 to 31 percent 
of the costs for children with no chronic conditions. When the percentage 
of children with chronic conditions reached 20 percent of the enrolled 
population, the payments to plans overall ranged from 92 to 105 percent 
of the actual costs. As the proportion of members with chronic disease 
rises beyond 20 percent, the plan underpayment worsened, dropping to 
between 84 and 95 percent of the actual costs. If the average cost per 
member per month (PMPM) for the overall risk pool were $200, with the 
best-performing diagnosis-based risk adjusters available, the loss per capita 
for a plan with a disproportionate share of children with chronic conditions 
would be $10 to $22 PMPM.

In 2001, SOA sponsored another comparison of the predictive perfor-
mance of prominent diagnosis-based and prescription-based risk adjust-
ment methods used as proxies for diagnosis, using claims and enrollment 
data from employers (Cumming et al., 2002). Prescription data-only models 
were found to perform almost as well as diagnosis-based models, and use 
of the combination of diagnosis and prescription data improved the per-
formance of the model to a limited extent. That study also demonstrated 
underpayments for the highest-cost segments of the commercially insured 
population studied. Table C-3 summarizes the findings for commercially 
insured and Medicare populations.
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Many other studies have demonstrated the significant improvement in 
performance of health-based risk adjusters compared with the performance 
of previous methods. They have also consistently found a sufficient level of 
underprediction for the highest-cost segment of multiple populations, in-
cluding those with disabilities, to raise continued concern about incentives 
for health plans to avoid high-risk individuals and to create barriers to ac-
cess or services in mainstream insurance markets. Temkin-Greener and col-
leagues (2001) found that for a PACE population, the Medicare inpatient 
diagnosis-based risk adjustment method underpaid for any group from one 
to five limitations of activities of daily living with predictive ratios ranging 
from 0.90 to 0.62. Ettner and colleagues (2000) found that for an employer 
plan population, the diagnosis-based methods underpaid for psychiatric 
disabilities with predictive ratios of 0.83 to 0.85. Kronick and colleagues 
(2000) found that even for an exclusively disabled Medicaid population 
(non-dually eligible and noninstitutionalized), whereas demographic risk 
adjustment underpaid the upper quintile on the basis of prior costs with a 
predictive ratio of 0.37, a diagnosis-based model demonstrated substantial 
improvement but still had a predictive ratio of 0.71.

Ellis and colleagues (1996) concluded that for the Medicare popula-
tion, a diagnosis-based group of models was a significant improvement 
over a demography-based model but continued to underpay, on the basis 
of prior costs, for the upper quintile of individuals. The predictive ratio for 
a demographic model was 0.48, whereas a model based only on diagnosis 
improved the accuracy to 0.85, and the addition of prior procedures and 
hospitalizations to the model left a 10 percent underprediction for individu-
als in the highest risk quintile.

Fowles and colleagues (1996) found that for a health plan with em-

TABLE C-3 Predictive Ratios for Alternative Risk Adjustment Models

Model

Predictive Ratiosa for the Following Quintiles of Actual 
Expenditures:

First 
(Lowest) Second Third Fourth

Fifth 
(Highest)

Medicare (age/sex)b 2.66 1.93 1.37 0.95 0.44
Medicare (diagnoses)b 1.23 1.23 1.14 1.02 0.86
Commercial (SOA study, 

diagnosis model)c
8.26 6.04 2.94 1.73 0.53

 aPredictive ratio = mean predicted cost divided by mean actual cost for subgroups, based 
on distribution of actual per capita expenditures.
 bSOURCE: Pope et al. (2004).
 cSOURCE: Cumming et al. (2002).
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ployer and Medicare enrollees, even a modest skewing of the distribution of 
high-cost enrollees simulating high-, medium-, and low-risk plans resulted 
in underpayments for the high-risk group by a per capita average of 4.5 
percent for individuals under age 65 years and 6.7 percent for individuals 
over age 65 years when a diagnosis-based risk adjuster was used. Hwang 
and colleagues (2001) found that for a population of Medicaid children, 
use of a demographic risk adjuster underpredicted the costs for the upper 
quintile, with predictive ratios of 0.50, whereas a diagnosis-based model 
reduced the magnitude of underprediction to between 0.91 and 0.93 of 
actual costs.

Pope found that the use of a customized model for the Medicare man-
aged care program based on diagnoses resulted in a large improvement in 
payments over those achieved by use of a previous demographic risk ad-
justment method. Nonetheless, it still resulted in underpayment for benefi-
ciaries in the upper cost quintile. The predictive ratio for the demographic 
model was 0.44, and that for the diagnosis model was 0.85.

Mark and colleagues (2003) evaluated the predictive ratios for two 
diagnosis-based risk adjustment models and for one demographic model for 
a large employer-sponsored health plan. For the subpopulation of benefi-
ciaries who had diagnoses of chronic conditions associated with a disability 
(measured by activities of daily living [ADLs]), the demographic model 
underpredicted costs by 50 percent. The two diagnosis-based models per-
formed very well and provided 1.01 and 1.02 percent of the actual costs.

Thus, for these employers, it appears that the diagnosis risk adjust-
ers significantly reduced the incentive for “cream skimming,” a term that 
describes plan strategies designed to selectively attract lower-risk enrollees 
that produce profits.

Medicare Example

The advances in the Medicare risk adjustment method reflect the ad-
vances that have been achieved by using health status information in other 
sectors. In the mid-1980s, a prior hospitalization data-based model for 
Medicare HMO rate setting was demonstrated. This first demonstration 
of a diagnosis-based payment system for Medicare used principal inpatient 
diagnoses and some demographic data (the principal inpatient diagnostic 
cost group [PIP-DCG method) to replace the demographics-only-based 
model in use. The demonstration ran from 1986 to 1987 for a Medicare 
health plan in Minneapolis, Minnesota.

Compared with the AAPCC, the model based on the inpatient diag-
nosis reduced the underestimation of expenditures for beneficiaries in the 
top cost quintile from 50 percent to 12 to 15 percent. Temkin-Greener 
and colleagues (2001) found, however, that although the PIP-DCG model 
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was a major improvement over the AAPCC, it underpredicted the overall 
costs for PACE programs by 38 percent. That is, it underpaid these plans, 
which had higher enrollments of individuals with chronic health conditions. 
For individuals with five limitations in ADLs, the underprediction was 62 
percent.

In 2004, CMS introduced a selected condition diagnosis-based risk 
adjustment model (formally the hierarchical condition category model [the 
CMS-HCC model]) for health plan payments. This included diagnosis 
codes from ambulatory care settings and all of the inpatient codes. This 
selected condition-based model improved the overall payment prediction 
by about 25 percent, a major gain in overall performance. However, the 
underprediction for beneficiaries in the upper quintile of expenditures was 
12 to 15 percent.

Table C-4 shows the payment accuracy for two capitation methods for 
Medicare populations in general and also for Medicare beneficiaries with 
functional disabilities, as measured by the number of ADLs.

In 2004, CMS implemented the selected conditions CMS-HCC model, 
which included up to 3,400 diagnoses from both ambulatory care and 
inpatient settings. This implementation was achieved despite health plan 
industry resistance to much of the plan ostensibly over concern with data 
burden and diagnosis-coding completeness. A compromise reduced the 
number of diagnosis codes but retained 90 percent of the predictive per-
formance of a full diagnosis-based model. Another critical compromise 
eliminated the requirement that health plans submit procedure codes. This 
eliminated CMS’s ability to calibrate the models with managed care data or 
to determine care patterns of managed care. Therefore, payment models for 
health plans will continue to be updated and calibrated on the basis of the 
data for the traditional Medicare fee-for-service program population, and 
the predictive performance will be somewhat lower than that which would 
be achieved if all diagnosis codes were included.

TABLE C-4 Medicare Predictive Ratios for Noninstitutional 
Beneficiaries by Functional Status, Pooled Data, 1991 to 1994

Model Total

Predictive Ratios for Noninstitutionalized 
Individuals with the Following Numbers of ADLs:

All 0 ADL
1–2 
ADLs

3–4 
ADLs 5–6 ADLs

Demographic 1.00 1.00 1.36 0.81 0.63 0.46
CMS-HCC 1.00 0.97 1.18 0.87 0.76 0.64

SOURCE: Greenwald (2000).
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To improve the predictive accuracy for frail elderly individuals and 
for individuals with major chronic conditions, CMS has also evaluated a 
frailty adjuster for medical assistance plans and for the PACE program us-
ing ADLs as risk factors. Kautter and Pope (2004) found that ADLs added 
an approximately 10 percent improvement in overall prediction when they 
were combined with diagnosis-based models.

IMPLEMENTATION FACTORS THAT CAN 
INFLUENCE THE ACCURACY OF RISK SCORES

In addition to the potential level of predictive performance of a risk as-
sessment method, the success or usefulness of a risk assessment method also 
depends to a great extent on how the model is implemented. Implementation 
factors that affect the performance of a model include the extent to which 
the data required are readily available and adequate in quality, whether the 
chosen model fits the application, how the model was calibrated, and the 
time lag between diagnosis coding and payment adjustment.

Data Issues

From the perspective of the data used to assess risk, methods can 
be categorized by their reliance on demographics, prior expenditures, or 
health data, including self-reported health status. Methods that rely on 
demographic risk factors, such as age, gender, and program eligibility sta-
tus, are easy to administer. Data can be collected from eligibility files. In 
addition, these measures are unrelated to the care process and therefore 
do not produce incentives to change treatment or coding to maximize the 
risk scores. Unfortunately, these methods have a poor predictive value at 
the individual or risk-skewed group level. As stated earlier, an individual’s 
total prior medical expenditure is a reasonably good predictor of future 
expenditure. These data can easily be obtained from claims data. However, 
as noted earlier, the use of past spending to set payments does nothing to 
encourage the prudent use of health services.

Health status measures, such as diagnoses and prescriptions, are now 
predictors that are as good as prior use (Ash et al., 2000). They also pro-
vide useful medical management information. Plans must obtain diagnostic 
data from providers either on claims forms or through other means. Once 
diagnosis-based risk adjustment is introduced, changes in coding patterns 
are expected. For diagnosis-based methods, the main concern involves 
diagnoses in the ambulatory care setting. Historically, these codes have 
not been used as the basis for payment or rate setting. With the advent of 
HBRA, the result may be an underreporting of diagnoses and can result in 
underestimated risk-based payments.
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Different health plans have different types of data problems. Staff 
model HMOs, which have historically had limited experience with fee-for-
service billing, will have concerns about claims data completeness. Plans 
with information systems that truncate the number of diagnosis codes per 
record to less than three diagnoses per encounter may receive less risk credit 
than they deserve. Data may also be missing because of subcapitation or 
because of services that may be contracted or “carved” out to a specialty 
provider whose utilization data may not be integrated with the other claims 
or encounter data. For example, a common problem is missing mental 
health data for plans that carve out mental health services.

With HBRA, more complete diagnosis codes or more specific diagnoses 
can significantly increase the risk score. At the plan level, plans will attempt 
to capture and retain in their files all codes submitted by providers. At the 
provider level, when a risk adjustment system is calibrated or normalized 
on the basis of the existing coding patterns, coding practices may change in 
the directions of identifying more conditions that can be legitimately coded 
and providing more specific coding of the severity of conditions. Once a risk 
adjustment model is implemented, changes in coding practices that produce 
more complete and more specific coding create the appearance of a higher-
risk population compared with the risk for the population used to calibrate 
the prediction model. The results inflate the total cost for that population. 
Purchasers will renormalize their models at regular intervals to prevent 
overpayment due to upcoding and other changes in coding practices.

A particular underreporting coding problem that is likely to dispropor-
tionately affect costs for people with disabilities and to result in underesti-
mates is the lack of persistence of recording the diagnosis codes for major 
and often disability-related chronic conditions in the typical claims histories 
over time. For example, on the basis of Medicaid claims data from six states 
for people with disabilities, Kronick (2000) found that for more than 43 
percent of those with the code for quadriplegia in Year 1, that important 
code was not carried over into Year 2, even though the individual had con-
tact with the provider. The lack of year-to-year persistence was found for 
many major chronic conditions. The code for multiple sclerosis disappeared 
in Year 2 for 42 percent of individuals with that condition, and the code for 
ischemic heart disease disappeared for 67 percent of individuals.

Without the diagnosis recorded in the 12-month time frame of the typi-
cal risk assessment period applied in risk adjustment, the payment system 
assumes that no condition exists. Even if there is no direct link between a 
chronic condition and a high-cost treatment (e.g., quadriplegia), the often 
high-frequency occurrences of related acute conditions such as urinary 
tract infections do not get adequate value because, in a typical risk assess-
ment model, without the strong signal (code) indicating the presence of 
the underlying major condition, these diagnoses of acute conditions do not 
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predict future costs. The incentive for more complete coding produced by 
diagnosis-based risk adjustment has been shown to begin to alleviate the 
problem; but to the extent that it remains, it has a significant impact on the 
risk assessment for people with these major chronic conditions.

Plans with payments that have been adjusted by purchasers by using 
diagnosis-based risk adjusters, such as those participating in the Colorado 
and Maryland Medicaid programs, have, in many cases, made significant 
improvements in collecting the more complete data needed to set plan-level 
payments accurately.

For some purchasers, diagnosis data availability problems are such a 
concern that they substitute prediction models that are based on more easily 
obtained prescription data. Prescription data are timely, relatively accurate 
and complete for major drugs prescribed in the ambulatory care setting. In 
addition, these data do not need to be obtained from providers, eliminat-
ing a difficult data collection step. However, if prescribing is increased to 
raise a plan or provider’s risk score, the incentives for efficiency may be 
poor. Prescription-based risk assessment models generally focus on drugs 
believed to be nondiscretionary. However, with off-label prescribing and 
to the extent that discretion remains in prescribing drugs for additional 
diseases or for less severe or marginal forms of the disease, caution should 
be exercised when prescription-based models are considered for provider 
payment applications.

Functional status and perceived health status information derived from 
surveys have also been evaluated for use as factors for risk adjustment. 
These studies have shown that significant nonrespondent underestimation 
bias can influence those results. Gaming or manipulation of surveys is also 
a concern.

Risk Adjustment Model Design Should Fit the Application

The risk adjustment methods may differ to some extent in the number 
of conditions that they incorporate. Some use almost all known diseases 
to assign risk scores. Others exclude minor, acute conditions, under the as-
sumption that these conditions are not relevant to risk selection and do not 
represent significant per capita costs and that their inclusion may produce 
a clinically needless proliferation of these codes. If the user of risk adjust-
ment wished to categorize all patients for an evaluation of how primary 
care providers are managing these frequent minor, acute conditions, for 
example, then the use of one of the methods that includes these conditions 
would be preferred.

Another difference is the assignment of disease measures to risk catego-
ries. This process may produce categories that are much too heterogeneous 
for a specific disease of interest. Some conditions are lumped with related, 
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yet clinically quite distinct, diseases with similar costs. A disease such as 
diabetes, on the other hand, has its own category in most of these methods, 
and payment is affected by coding for diabetes more specifically. For other 
conditions, more detailed coding to describe severity will not change the 
assignment to a risk category, beyond that from the simple identification 
of the disease.

The approach to assigning individual risk scores also varies. Some 
methods are additive, with additional payment made for each additional 
disease category identified. For payment applications, some of these catego-
ries may be arranged in hierarchies of related conditions (e.g., pulmonary 
conditions), with payment made only for the highest-cost category in the 
hierarchy, the assumption being that the lower-cost categories in the hier-
archy indicate complications related to the more significant condition. This 
approach avoids double counting. Other methods address this relatedness 
of conditions by assigning individuals to mutually exclusive risk categories 
derived by interacting all of the individual’s conditions or by identifying the 
individual’s dominant condition.

The methods have been designed to be as robust as possible to data 
problems while preserving predictive performance. The models typically 
require only one occurrence of the diagnosis or prescription in the assess-
ment period to assign risk. The number of times that the same code appears 
is irrelevant. Discretionary or ill-defined indicators are often excluded or 
are assigned to risk categories to minimize gaming incentives. This means 
that data need not be perfectly complete and detailed to be adequate for 
risk adjustment.

Lag Issues

One concern for the implementation of payment adjustment is the lag 
between the date that the health problem was coded or that the prescription 
was ordered and the use of the information for payment adjustment. Lags 
reduce the accuracy of the payment in two ways: (1) the minimum length 
of the claims history required to produce a valid risk score will exclude 
some recently enrolled beneficiaries who do not meet the requirement, and 
(2) the longer the lag, the greater the loss of predictive power. It is more 
difficult to accurately predict events in the distant future than those in the 
proximate future. Lags occur in three ways, including (1) the length of the 
risk assessment time frame, (2) the time required for claims and enrollment 
data to be available to a plan or purchaser, and (3) the time required to 
implement the risk scoring.

A model that uses health data from a prior period to predict payments 
in a subsequent period will often require a minimum of 6 months of claims 
history to capture major chronic conditions and comorbidities; therefore, 
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the model requires continuous enrollment throughout the assessment pe-
riod. In addition, the model will require that the enrollee be enrolled each 
month in the payment period for the model to perform as well as it was 
designed to perform. A concurrent model uses health data from the same 
period to explain costs during that period. This so-called profiling model 
does not require a lengthy diagnosis history to assign a valid risk score to 
an enrollee. The prospective approach may not be critical for Medicare, 
which has a very stable enrollment, but it is relevant for some Medicaid 
and other programs, in which there is often high enrollment turnover and in 
which eligibility may terminate after weeks or months because individuals 
no longer meet the eligibility criteria.

Health plans will have unequal claims run-out periods (periods be-
tween the time that an expense is incurred and the time that the claim is 
processed). It is important to allow sufficient time for all the plans to reach 
a similar level of data collection completion; otherwise, payments will be 
biased. For diagnosis data, 4 months or more may be required to be ad-
equate. (Prescription data may lag by only a month or less before they are 
available to a plan.)

It may require 2 months to receive updates of changes in the eligibility 
status of plan members from purchasers. For some large employers, the 
retroactive adjustment for new enrollment, enrollment status changes, or 
terminations may take even longer.

Purchasers can control how often and how fast they compute and as-
sign risk scores. Combined with the usual claims run-out lag, the range can 
be from a minimum of 6 months up to a maximum of 24 months.

For individual-level prospective models, the enrollee must be continu-
ously eligible for 6 to 12 months in the assessment period, 6 to 18 months 
in the claims delay period, and 1 to 12 months in the payment period for a 
health plan to be paid for the risk of that enrollee. This continuous enroll-
ment requirement can remove up to 40 to 50 percent of any currently en-
rolled Medicaid population from the clinical condition risk assessment (e.g., 
all new enrollees), thus dramatically reducing the predictive performance 
of the total capitation system because the rates for enrollees generally must 
be based on the much poorer predictors of age and gender. Therefore, it is 
important to know to what extent the delay has reduced the performance of 
the model compared with its predictive performance from research studies, 
which often include no delay.

Model Calibration Issues

To determine that the costs for someone with a major chronic condition 
are some amount above the average for the population, the risk adjust-
ment models must be normalized on the basis of some actual population. 
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It has been assumed that for the most valid payment, relative values could 
be achieved only by estimating the weights on the basis of the values for 
the actual insured population for which payments would be applied. Ex-
perience has taught that imported relative weights can be sufficiently valid 
and stable if they are estimated on the basis of a similar population, for 
example, Medicare, Medicaid, and commercial populations (with similar 
covered benefits). For some, however, it may be preferable to calculate 
weights on the basis of the user’s population. This requires both a suf-
ficiently large population and adequate data. Whether a user imports or 
calculates its own data, weights must be updated at regular intervals to 
account for changes in practice patterns, coding changes, and significant 
changes in benefit design. When one wishes the accuracy to be maximized 
for the highest-risk segment of the population, small numbers can present 
a problem in developing stable risk weights.

Although many of the diagnosis-based models are calibrated, of neces-
sity, on the basis of fee-for-service data and although experience has taught 
that these weights are reasonably valid for managed care applications, there 
is a desire to move, when possible, to weights based on patient encounter 
data. There may be some gain in validity from encounter-based weights that 
reflects the clinical and coding practices of a managed care environment. 
The use of encounter data for the estimation of weights requires the highest 
standard for completeness. Although duplications of diagnoses can be toler-
ated in the risk assessment, duplications of charges could cause significant 
errors when proper weights are established. Another issue to be considered 
in the development of weights is how to apply charges to encounter data.

Current risk adjustment models do not directly capture the additional 
costs that would be incurred to reduce barriers for access to health care. For 
example, a number of investigators have found that risk models that have 
introduced factors associated with barriers to health care may predict a 
lower cost for an individual compared with that for another individual with 
an identical health status profile but no indicator of a barrier to access.

Typical risk adjustment models, like all traditional rate-setting models, 
establish payment levels on the basis of current practice patterns. If one 
wishes to provide incentives to improve the quality of care or to reduce 
existing barriers to access, features must be added to the payment models. 
Future research is needed to better integrate quality and disparity related 
incentive features into risk based payment models.

Implementation Environment

Another important consideration is the environmental context in which 
HBRA is being implemented. One such issue, especially for employees, is 
the concern with access to private information. A third party may need to 
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collect and analyze the data. In addition, the payment model may require 
special calibration for the specific application or population. The model 
may also need to be updated frequently because the relationship between 
the risk measure and medical expenditures may change rapidly, for exam-
ple, as prescribing patterns change and new drugs become available or as 
the availability of generic drugs reduces the costs for drugs that no longer 
are protected by patent.

Other factors may also need to be considered. If other major purchas-
ers are using a particular approach, it may be less confusing to the market 
if the same approach is used. Finally, the cost of licensing and maintaining 
the software should be taken into account. Prices vary, and some in the 
public domain may require additional outside consultants for successful 
implementation.

CURRENT ISSUES AND TRENDS

For programs that want to excel or focus exclusively on health care 
for individuals with many health care needs, the remaining underpayment 
bias may still present a daunting financial barrier to provider accountability 
systems, such as tiered networks, competing in the mainstream insurance 
market. CMS, as was described above, is attempting to mainstream the 
financing for many demonstration projects and special programs, many of 
which serve people with disabilities.

A better understanding of both the underestimation bias and the pre-
diction error associated with individuals with higher health care costs is 
needed. Rarely is this group addressed explicitly by risk adjustment models. 
The assumption is that plans will enroll enough of the overpaid (lower-
cost) beneficiaries to balance out individuals with higher health care costs. 
Many times the rationale expressed is that, after all, “they are still insurance 
companies and the pooling of risk is their job.” Here we confront the often 
implicit illogical application of insurance assumptions under conditions of 
chronic, and thus predictable, costs and the desire to finance adequate care 
by using a per capita budget to allow substitution (prevention) and fiscal 
restraint (not fee for service).

NEXT GENERATION

The widespread implementation of electronic medical records will pro-
vide a new source of clinical data that are feasibly obtainable, such as 
clinical, hematological, radiological, cognitive, psychological, and other 
laboratory test results. Such data are expected to improve the predictive 
performance of risk adjusters, especially in further refining the differentia-
tion of the more severe and complex stages of a condition than the current 
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diagnosis codes or coding practices allow. These studies are only now begin-
ning. For example, Luft and Dudley (2004) have identified 100 verifiable, 
expensive, and predictable conditions that are good predictors, even from 
claims data, and that account for a large portion of overall medical expen-
ditures. Also promising is that for many of the conditions, the residual un-
explained risk due to limitations of diagnosis coding can be further refined 
by using the results of single diagnostic tests. This has not been considered 
feasible for insurance applications; however, with the promise of electronic 
medical records and the need for accuracy for expensive and deserving 
populations with the greatest needs, such as people with long-term dis-
abilities, the opportunity may present itself to advance risk adjustment in 
a significant way. This access to new and richer data may also present the 
promising opportunity of incorporating quality measures with risk factors 
to begin the promise of building payment models that address both risk 
and quality differences.

Eventually, risk assessment will use more sophisticated modeling tech-
niques that more closely fit the dynamics of enrollment length and pent-
up demand; mechanisms of risk selection (Luft and Dudley, 2004); the 
behaviors of various health problems from a variable, relevant time frame 
or episode-of-illness perspective and from the perspective of a longer time 
frame; and financing models that support 3- to 5-year contracts or payment 
schemes to reduce the effects of externalities that exacerbate active risk 
selection and the inability to invest in preventive care.

So far, this paper has not addressed long-term care. The long-term care 
purchasers have developed a sophisticated case mix and risk assessment 
process to determine the need for institutional and long-term care and com-
munity services, as well as the level of care within a long-term care institu-
tion. Those who are working on the integration of Medicare and Medicaid 
for dually eligible individuals are confronting the remaining problems of 
risk adjusters described earlier in this paper and are increasingly interested 
in integrating acute-care risk adjustment with long-term care payments. 
Usually, a theoretically pure premium rate-setting process attempts to avoid 
the inclusion of setting of care or services because of a concern of reinforc-
ing the overuse of health care services or constraining creative innovation. 
However, for some applications, such as health plan integration of long-
term care with acute care, the inclusion of setting of care or prior utilization 
markers may improve the accuracy of the rates because the care delivery 
patterns are so different when a beneficiary is in an institution than in the 
community. This is in part because long-term care services may substitute 
for or prevent acute care utilization.

The integration problem remains, however, for people with long-term, 
significant chronic conditions when long-term care is a substitute for or 
prevents acute care utilization or vice versa. This problem is usually ad-



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

APPENDIX C �2�

dressed by calibrating the risk adjustment models separately for popula-
tions who are dually eligible or who are in a long-term care facility or by 
adding an indicator to the risk model. The problem becomes especially 
difficult when an overlap in the coverage of services exists between both 
payers and the payers disagree over how many health care services are 
needed. This has been a major problem for mental health services, which 
do require a licensed physician and are, to some extent, covered by both 
Medicare and Medicaid and for which, under managed care plans, utiliza-
tion controls place limits on mental health services that are more restrictive. 
The variation in mental health costs for the Medicaid-covered portion for 
dually eligible mental health services is greater than that for other health 
problems, many of which are driven by Medicare coverage policy. Now 
that prescription costs for the dually eligible are Medicare’s responsibility, 
states may experience the need to coordinate Medicaid coverage around 
a complex set of formularies for Part D. Under these circumstances the 
coordination of benefits makes risk adjustment and the rate setting that it 
supports particularly difficult.

CONCLUSIONS

The use of the best risk adjustment methods for multiple applications, 
including insurance plan payment, is now common practice. These tools 
not only produce more accurate allocations of resources than traditional 
actuarial methods and reduce the level of use of perverse incentives but 
also offer insights for managers and policy makers about who and what is 
producing real value, that is, cost-effectiveness, as performance is able to 
be better differentiated from risk.

The problem is that for individuals with the highest-cost medical needs, 
the current methods still underpredict expenditures to the extent that con-
cerns about the effects of adverse selection remain, particularly for a plan 
that wishes to excel in care for those with significant long-term chronic 
conditions.
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D

The Americans with Disabilities Act 
in a Health Care Context

Sara Rosenbaum*

INTRODUCTION

This paper examines the Americans with Disabilities Act (ADA)1 in 
the context of health care. Encompassed in this analysis are issues related 
to health care access, coverage, and financing. The interaction of the ADA 
with employment laws governing the health care workforce is considered 
separately (see Appendix E). This analysis also assumes the presence of 
legal disputes involving “qualified” persons with “disabilities,” as the term 
is used under the ADA, since the question of who is “qualified” would 
consume an entire legal analysis in its own right.2

Any legal analysis involving health care can be daunting, because it 
entails an examination of the notoriously complicated interaction between 
law and the health care system. When the focus is on the relationship be-
tween civil rights and health care financing, the juncture can be particularly 
rocky because of the inherent contradictions between health care financing 
laws on the one hand and the law of civil rights on the other. At their core, 
the web of laws that together comprise the law of health care financing 
rests heavily on the law of insurance, which in turn emphasizes the legality 

1 42 U.S.C. §12101 et seq.
2 For an overview of legal developments in this area in the 16 years since the ADA’s enact-

ment, see National Council on Disability, Righting the ADA (Washington, D.C.: NCD, 2004). 
Available at http://www.ncd.gov/newsroom/publications/2004/publications.htm (accessed July 
22, 2006).

* Harold and Jane Hirsh Professor of Health Law and Policy and Chair, Department of Health 
Policy, The George Washington University School of Public Health and Health Services.
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of exclusion and risk avoidance. In contrast, civil rights laws enacted to 
protect persons with disabilities are fundamentally intended to advance the 
societal embrace of individuals whose health status can carry the potential 
for a greater consumption of resources. Legal disputes involving the alloca-
tion of resources within particular covered populations inevitably operate 
as a flashpoint for this deep, underlying policy tension.

The fundamental purpose of the ADA is to achieve the integration of 
persons with disabilities into all facets of society, including health care.3 At 
the same time, the complex and intricate web of federal and state laws that 
govern public and private health care and health care financing are embed-
ded in the principles of markets4 and federalism; these principles in turn 
vest health system players—physicians, hospitals, public programs, employ-
ers, and health insurers—with substantial discretion regarding health care 
undertakings and health care finance. Reconciling the ADA’s aspirational 
goals and specific legal provisions with the U.S. health care system’s market 
orientation5 is a daunting task, particularly when the regulatory focus is 
on whom health care professionals must serve or what health insurance 
programs must cover and pay for.

The analysis that follows underscores the complexity of this topic. Part 
II describes the ADA’s basic provisions. Part III considers the ADA in the 
context of health care access, while Part IV explores the ADA and the law 
of health care financing. The paper concludes with a discussion of options 
for ensuring access to the civil rights protections conferred under law.

The principal conclusions drawn from this review can be summarized 
as follows:

• First, when the claim by a qualified individual with a disability is 
understood to be one that involves discrimination in the provision of health 
care—that is, failing to offer health services in an accessible manner—courts 
are likely to view the dispute as one that falls within the ADA’s remedial 
scope. That is, assuming that a plaintiff can show conduct considered dis-
criminatory under the ADA and that a defendant cannot prove an affirma-
tive defense—that is, cannot bring its conduct within a legally permissible 
exception to the rule of nondiscriminatory conduct—the ADA provides a 

3 42 U.S.C. §12101, defining the term “public accommodation” to include health care 
services.

4 For an exhaustive discussion to date of the use of law to advance health care markets, see 
U.S. Department of Justice and Federal Trade Commission, Impro�ing Health Care: A Dose 
of Competition. Available at http://www.ftc.gov/reports/healthcare/040723healthcarerpt.pdf 
(accessed November 23, 2006). 

5 A Dose of Competition, supra. For a legal comparison of national health policies here 
and abroad, see Timothy Stoltzfus Jost, Disentitlement (New York: Oxford University Press, 
2003).
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remedy. In situations involving accessible care, therefore, the major social 
challenge is how to create remedies that foster accessibility without placing 
an undue burden on the program.

• Second, when the claim is one that involves discrimination in the 
design of health insurance coverage so as to inherently limit the flow of 
resources to persons whose disabilities create greater health needs, plaintiffs 
inevitably lose, since any changes would inevitably require an expansion or 
restructuring of coverage design itself, a remedy that courts view as beyond 
the remedial limits of the ADA. For example, courts will not order insurers 
to add coverage for wheelchairs or expand or redesign formulary limits.

• Third, plaintiffs can prevail, however, if they can show that the 
discrimination occurs not as part of plan design but as a result of discrimi-
natory choices in how the plan is administered and can also show that the 
remedy they seek does not involve a “fundamental alteration,” that is, a 
change in the design of the plan itself. For example, courts may be willing 
to classify as discriminatory an insurer’s refusal to pay for covered physical 
therapy for a child with cerebral palsy if it turns out that the denial is based 
on claims reviewer’s unfounded opinion that children with cerebral palsy 
cannot improve.6

• Fourth, where health care financing cases are concerned, it can be 
difficult to predict when an ADA claim will be viewed by courts involving 
remediable discriminatory administration or nonremediable discriminatory 
design. The same facts may give rise to different judicial approaches to re-
solving this tension between coverage design and coverage administration, 
especially when the focus is on whether a claim should be paid. In these 
cases, it can be unclear as to whether a service is covered but withheld from 
particular individuals or whether the insurer’s position is that the claim is 
for an uncovered service.

AN OVERVIEW OF THE ADA

Termed a “quiet revolution”7 and “a celebration of the uniquely Ameri-
can notion that all of our citizens can contribute to society if we provide 

6 See, e.g., Bedrick �. Tra�elers Insurance Co. (93 F. 3d 149 (4th Cir, 1996)), in which such 
a dispute was won on the grounds of arbitrary and unfair administration of an Employee 
Retirement Income Security Act health benefit plan. This type of fact pattern might also give 
rise to a remediable ADA claim.

7 Statement of Senator Tom Harkin honoring the 15th anniversary of the ADA, Cong. Rec. 
S. 8804 (July 25, 2005). Available at http://thomas.loc.gov/cgi-bin/query/D?r109:4:./temp/
~r1092WcqGT (accessed November 23, 2006).
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them with the tools and opportunities they need,”8 the ADA established a 
“clear and comprehensive national mandate for the elimination of discrimi-
nation against people with disabilities.”9 The Act provides broad protec-
tions in the areas of employment, public services, public accommodations, 
and services operated by private entities and in the areas of transportation 
and telecommunications.

The ADA is a complex legislative structure and a cobbling together of 
a series of separate legislative measures reported by various congressional 
committees with jurisdiction over the range of subject areas addressed by 
the Act. The end result is a civil rights statute of broad applicability, par-
ticularly compared with laws that prohibit discrimination on the basis of 
race and national origin, which are discussed further below.

Persons protected under the ADA are “qualified individuals with a dis-
ability.”10 A disability under the terms of the Act is a physical or mental 
impairment that substantially limits one or more major life activities or a 
record of having such an impairment or being perceived by others as hav-
ing such an impairment.11 Qualified persons with disabilities are persons 
who can perform the essential functions of employment12 with or without 
accommodation or who meet the essential eligibility requirements for the 
receipt of services or the participation in programs or activities provided 
by a public entity.13

Several titles of the ADA are directly relevant to this analysis. (Only Ti-
tle IV, which relates to telecommunications, is not directly related to health 
care.) Title I prohibits discrimination in employment. It defines employ-
ment to include “employee compensation . . . and other terms, conditions, 
and privileges of employment.”14 As such, terms would include employer-
sponsored health insurance. Four separate federal agencies—the Equal 
Opportunity Employment Commission, the U.S. Department of Transpor-
tation, the Federal Communications Commission, and the U.S. Department 
of Justice—enforce the legislation’s employment provisions.15

Title II prohibits the denial of benefits or exclusionary conduct under 
programs and services operated by public entities. In so doing, Title II 

8 Statement of Senator John Kyl honoring the 15th anniversary of the ADA, Cong. Rec. 
S. 8771 (July 25, 2006). Available at http://thomas.loc.gov/cgi-bin/query/F?r109:8:./temp/
~r1092WcqGT:e29790 (accessed November 23, 2006).

9 Id.
10 42 U.S.C. §12102(2).
11 Id. 
12 42 U.S.C. §12111-12117.
13 42 U.S.C. §12131(2).
14 42 U.S.C. §12112(a).
15 U.S. Department of Labor, Disability Resources: the ADA. Available at http://www.dol.

gov/dol/topic/disability/ada.htm (accessed November 23, 2006).
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incorporates and extends the reach of earlier law, Section 504 of the Reha-
bilitation Act of 1973,16 by encompassing public entities generally, includ-
ing not only executive agencies but the legislative and judicial branches of 
state and local governments17 and their instrumentalities,18 regardless of the 
direct presence of federal funds.19 Title II sets not only a nondiscrimination 
standard but also an “equality of opportunity” requirement in publicly 
operated settings.20 This equal opportunity obligation can require a more 
rigorous modification of services than might otherwise be the case; for 
example, it may require public clinic mental health counselors to be able 
to communicate in American Sign Language (ASL) rather than the lower 
standard of requiring mental health counselors without such language skills 
to be accompanied by translators.21

As with Title I, an array of federal agencies22 has the power to inves-
tigate and enforce the law, including the U.S. Department of Justice and 
the U.S. Department of Health and Human Services, in the case of both 
publicly operated and federally supported health care services.23 Although 
the sweep of ADA Title II reaches all public entities, as with other aspects 
of the ADA, there is limited specific interpretive guidance on the applicable 
rules for public entities that may or may not receive federal funds.

Title III, which is, in some respects, the most far-reaching ADA title in 
a health care context, prohibits discrimination by wholly private enterprises 
that are considered places of public accommodation.24 In a dramatic depar-
ture from earlier civil rights laws prohibiting discrimination on the basis 
of race or national origin, Title III classifies private health care services as 

16 29 U.S.C. §794(a).
17 U.S. Department of Justice, Non-Discrimination on the Basis of Disability in State and 

Local Go�ernments. Available at http://www.usdoj.gov/crt/ada/reg2.html (accessed November 
23, 2006).

18 42 U.S.C. §12131(1).
19 Tugg �. Towey 861 F. Supp. 1201, 1205 (S.D. Fl., 1994); Tennessee �. Lane 504 U.S. 514 

(2004) §794(a).
20 28 C.F.R. §35.130(b)(1)(i-iii).
21 Id.
22 See U.S. Department of Justice, ADA In�estigati�e Agencies. Available at http://www.

usdoj.gov/crt/ada/investag.htm (accessed November 23, 2006).
23 U.S. Department of Health and Human Services, Office of Civil Rights, Your Rights Under 

the Americans with Disabilities Act. Available at http://www.hhs.gov/ocr/ada.html (accessed 
November 23, 2006). In its final rules implementing Title II, the U.S. Department of Justice 
notes under “Compliance Procedures” that Congress expected that activity-relevant federal 
agencies (in the case of health services, the U.S. Department of Health and Human Services) 
would interpret and enforce standards in the case of public health facilities. Available at http://
www.usdoj.gov/crt/ada/reg2.html (accessed November 23, 2006).

24 42 U.S.C. §12182.



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

APPENDIX D ��1

a public accommodation and without regard to whether service providers 
are considered recipients of federal financing.25

The fifth and final title covers a number of topics, the most relevant of 
which for this analysis appears in a section labeled “Construction.”26 This 
provision, which has come to be known as the “insurance safe harbor,” 
provides as follows:

(c) Insurance

Subchapters I through III of this chapter and title IV of this Act shall not 
be construed to prohibit or restrict—

(1) an insurer, hospital or medical service company, health maintenance or-
ganization, or any agent, or entity that administers benefit plans, or similar 
organizations from underwriting risks, classifying risks, or administering 
such risks that are based on or not inconsistent with State law; or

(2) a person or organization covered by this chapter from establishing, 
sponsoring, observing or administering the terms of a bona fide benefit 
plan that are based on underwriting risks, classifying risks, or administer-
ing such risks that are based on or not inconsistent with State law; or

(3) a person or organization covered by this chapter from establishing, 
sponsoring, observing or administering the terms of a bona fide benefit 
plan that is not subject to State laws that regulate insurance.

Paragraphs (1), (2), and (3) shall not be used as a subterfuge to evade the 
purposes of . . . this chapter.

The ADA is remedial; that is, the law requires entities covered by the 
Act to make “reasonable modifications” in activities, programs, and ser-
vices in the case of qualified individuals with disabilities. Covered entities 
under both Titles II and III are given certain affirmative defenses, the most 
prominent of which is a claim that a requested change in fact constitutes 
a “fundamental alteration”27 rather than a reasonable modification; the 
concept of fundamental alteration is understood as a change that affects the 
basic character of the activity, good, or service.28 Additional affirmative de-
fenses allowed under the law are that the plaintiff poses a “direct threat”29 
or that the requested change represents an “undue burden.” In a few areas, 
the law is anticipatory only, in recognition of the need for some level of 

25 42 U.S.C. §12181(7). For a general discussion of the unique nature of this provision in 
relation to earlier laws, see Joel Teitelbaum and Sara Rosenbaum, “Medical care as a public 
accommodation: moving the discussion to race,” 29 Am. J. Law Med. 381 (2003).

26 42 U.S.C. §12201.
27 See PGA Tour �. Martin, 532 U.S. 661 (2001) (Title III) and Olmstead �. L.C. 527 U.S. 

581 (1999).
28 PGA �. Martin 532 U.S. 682–683.
29 Bragdon �. Abbott 526 U.S. 1131 (1999).
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restraint in the implementation of standards. For example, different and 
more stringent rules on accessibility apply to new construction compared 
with rules that apply to the removal of barriers in existing facilities.30

Individuals may enforce the ADA privately through litigation to redress 
a violation of rights guaranteed under law. With respect to government 
enforcement of the various titles of the ADA, responsibility cuts across vari-
ous agencies. The U.S. Department of Justice acts as the principle source of 
regulatory standards31 and formal enforcement actions, with interpretive 
guidance and investigatory powers vested in other federal agencies respon-
sible for the program within their spheres of expertise. Thus, for example, 
the U.S. Department of Health and Human Services has the authority to 
interpret the health care-specific meaning of Title II’s broad regulatory 
standards32 and to investigate complaints.33 The U.S. Department of Justice 
retains enforcement authority over health care entities, which under ADA 
Title III are places of public accommodation; the regulations specify no 
formal role for other federal agencies.34

Investigation by federal agencies can result in the filing of enforce-
ment complaints by the U.S. Department of Justice on behalf of affected 
individuals and the federal government itself. These complaints can result 
in settlements or proceed to full trial. Agency settlements, when they are 
finally reached, are publicly available and may have important implications 
for similar covered entities.35

Judicial decisions involving private or government enforcement efforts 
tend to be viewed as carrying greater weight, since under the United States 
Constitution it is the judicial branch of government that has the ultimate 
authority to determine what the law means.36 It is not infrequent to find 
that courts give only limited weight to the rulings of federal agencies.37

30 28 C.F.R. §§35.150–151 (public facilities); 28 C.F.R. §36.401–402 (public 
accommodations).

31 All ADA regulations can be viewed at http://www.usdoj.gov/crt/ada/adahom1.htm (ac-
cessed November 23, 2006).

32 See U.S. Department of Health and Human Services, Office of Civil Rights, Ci�il Rights 
on the Basis of Disability. Available at http://www.hhs.gov/ocr/discrimdisab.html#rights (ac-
cessed November 23, 2006).

33 U.S. Department of Health and Human Services, Office of Civil Rights, How to File a 
Discrimination Complaint with the Office for Ci�il Rights. Available at http://www.hhs.gov/
ocr/discrimhowtofile.html (accessed November 23, 2006).

34 28 C.F.R. §36.501.
35 U.S. Department of Justice, Enforcing the ADA: A Status Report from the Justice Depart-

ment. Available at http://www.usdoj.gov/crt/ada/statrpt.htm (accessed November 23, 2006).
36 Marbury �, Madison, 1 Cranch 137 (1803).
37 Doe �. Mutual of Omaha Ins. Co., 179 F. 3d 557 (7th Cir., 1999); rehearing and sugges-

tion for rehearing en banc denied (Aug 03, 1999); cert. den. Doe �. Mutual of Omaha Ins. Co., 
528 U.S. 1106 (2000) (limited or no weight was given to the Equal Employment Opportunity 
Commission interpretation of insurance “safe harbor” in an ADA enforcement case involving 
allegations of discrimination by a health insurer).
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THE ADA AND ACCESS TO HEALTH CARE

Physical Access to Health Care Services

The essential starting point for understanding the significance of the 
ADA in a health care context is the common law, the basic set of judicially 
fashioned legal principles that form the foundation of the American legal 
system.38 As part of common law, health care professionals and institu-
tions were considered to have no legal duty of care. As private enterprises, 
they were not considered places of public accommodation in the nature of 
inns and common carriers; as a result, and regardless of the threat posed, 
they had no legal obligation either to undertake care39 or to refrain from 
discriminatory practices in the selection of their customers.40

During the latter half of the 20th century, the “no-duty” principle was 
legislatively abrogated (i.e., set aside or modified) in certain respects, most 
notably in state laws related to hospital emergency care and, ultimately, in 
the case of federal law governing the conduct of hospitals, specifically, the 
Hospital Survey and Construction Act of 1946 (the Hill Burton Act) and 
the Emergency Treatment and Labor Act.41 Earlier, Title VI the Civil Rights 
Act of 1964 had established a nondiscrimination principle in the case of 
health care services furnished by private providers receiving federal funds, 
with a non-statutory exception in the case of private physicians receiving 
payments under Medicare Part B only.42 At the same time, Title II of the 
1964 Act, which prohibited discrimination by public accommodations, 
used a definition of public accommodation that did not reach health care 

38 Oliver Wendell Holmes, Jr., The Common Law, 1881. Available online at http://www.law.
harvard.edu/library/collections/special/online-collections/common_law/Contents.php (accessed 
January 4, 2007).

39 Many people confuse the concept of a “Good Samaritan” with the no-duty principle. A 
Good Samaritan is one who undertakes care and who then is held to a lesser duty of care in 
consideration of his or her good act. The undertaking itself is totally voluntary, however.

40 Rand Rosenblatt, Sylvia Law, and Sara Rosenbaum, Law and the American Health Care 
System (New York: Foundation Press, 1997; 2001-2002 Supplement), Ch. 1, The impact of 
U.S. law on medicine as a profession; Sara Rosenbaum, “The impact of United States law on 
medicine as a profession,” JAMA 289:1546–1556 (2003).

41 Rand Rosenblatt, Sylvia Law, and Sara Rosenbaum, Law and the American Health Care 
System (New York: Foundation Press, 1997), Ch. 1, The impact of U.S. law on medicine as 
a profession.

42 For a history of how Medicare-participating physicians gained a (nonstatutory) exception 
from Title VI, see David Barton Smith, Health Care Di�ided (Ann Arbor: University of Michi-
gan Press, 1999). Current legal interpretation of physicians’ Part B exemption limits the ex-
emption to physicians participating in “traditional” Medicare, that is, Medicare Part B direct 
fee-for-service payments only. See, e.g., U.S. Department of Health and Human Services, Office 
of Civil Rights, Guidance to Federal Financial Assistance Recipients Regarding Title VI Prohi-
bition Against National Origin Discrimination Affecting Limited English Proficient Persons. 
Available at http://www.hhs.gov/ocr/lep/revisedlep.html (accessed November 23, 2006).
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services. Most hospitals did, however, receive some form of federal funds 
(e.g., payments for serving Medicare beneficiaries) and were thereby pro-
hibited from discriminating on the basis of race or national origin.

The ADA fundamentally expanded on this abrogation of the common 
law by explicitly classifying health care services as a public accommodation. 
No legislative history accompanies this significant expansion of the concept 
of “place of public accommodation.” Indeed, discussions by the author 
with persons involved in the drafting of Title III suggests that, perhaps in 
a sign of the times, by 1990 it simply did not occur to anyone (including 
the American Medical Association, which supported the law) that health 
care (which figured prominently in the minds of disability advocates as 
an example of discrimination and was so identified in the Preamble to the 
statute)43 was anything other than a place of public accommodation.

Although it is most frequently cited as the case that established asymp-
tomatic human immunodeficiency virus (HIV) infection as a disability, the 
U.S. Supreme Court’s decision in Bragdon �. Abbott44 is equally powerful 
for its holding that confirmed that private health care providers are places 
of public accommodation for the purposes of ADA enforcement. They are 
thus are prohibited from engaging in conduct considered discriminatory.45

Title III of the Act classifies a broad array of conduct as discriminatory: 
subjecting individuals, either directly or “through contractual arrange-
ments” to a “denial of the opportunity to participate in or benefit from” 
the goods and services of public accommodations; affording individuals 
an opportunity to participate that is “not equal” to that afforded other 
individuals; or to provide qualified individuals with goods, services, or ac-
commodations “different or separate from” that afforded other individuals 
unless separate or different services are necessary to provide individuals 
with goods, services, or accommodations as effective as that provided to 
others.46

Importantly, Title III requires only that discriminatory conduct be 
shown in effect, not as a matter of intent, prohibiting administrative meth-
ods that “have the effect of discriminating on the basis of disability” or that 
perpetuate discrimination.47 Beyond its general prohibitions, Title III sets 
forth a detailed list of prohibited activities (many of which transfer easily 
to health care settings), as well as a series of affirmative defenses that place 
the burden of proof squarely on a health care facility. For example, it is con-

43 42 U.S.C. §12101(a)(3).
44 524 U.S. 624 (1999).
45 Rand Rosenblatt, Sylvia Law, and Sara Rosenbaum, Law and the American Health Care 

System (New York: Foundation Press, 1997), Ch. 1, The impact of U.S. law on medicine as 
a profession. 

46 42 U.S.C. §12182.
47 Id. 
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sidered discriminatory to impose eligibility criteria that would screen out 
individuals with disabilities (e.g., refusing to provide mental health services 
to persons who are infected with HIV or who are deaf) unless a facility can 
show that the criteria are necessary for the provision of the services being 
offered.48 Likewise, it would be discriminatory to fail to make “reasonable 
modifications in policies, practices and procedures” when such modifica-
tions are “necessary to afford” services to individuals with disabilities (e.g., 
offering patient education materials in braille) unless a health care provider 
can demonstrate that making such modifications would “fundamentally al-
ter” the nature of the service.49 It also would be discriminatory for a health 
care facility to fail to treat an individual “in the most integrated setting 
appropriate to the needs of the individual.”50 It would also be a violation 
of the Act to “take such steps as may be necessary to ensure” that qualified 
individuals with disabilities are not “excluded, denied services, segregated 
or otherwise treated differently than other individuals because of the ab-
sence of auxiliary aids and services,” unless the facility can demonstrate 
that such steps would “fundamentally alter” the nature of the service or 
would “result in an undue burden.”51

Title III also provides, however, that “nothing . . . shall require an 
entity to permit an individual to participate” in offered services where the 
individual “poses a direct threat to the health or safety of others.”52 The 
term “direct threat” means “a significant risk to the health or safety of 
others that cannot be eliminated by a modification of policies, practices, or 
procedures or by the provision of auxiliary aids or services.”53

Interpretive guidance issued by the U.S. Architectural and Transporta-
tion Compliance Board (the “Access Board”) sets forth guidelines for the 
construction and alteration of all facilities and buildings falling within 
Titles II and III of the ADA, thereby covering both public and private 
health care facilities.54 The guidelines specifically discuss the accessibility of 
medical care facilities, defined as facilities “in which people receive physi-
cal or medical treatment or care and where persons may need assistance 
in responding to an emergency and where the period of stay may exceed 
24 hours”.55

Whether the office of a private health care professional constitutes a 

48 42 U.S.C. §12182(b)(1)(A)(i).
49 42 U.S.C. 12182(b)(A)(ii).
50 42 U.S.C. §12182(b)(2)(B).
51 42 U.S.C. 12182(b)(A)(iii).
52 42 U.S.C. 12182(b)(3).
53 42 U.S.C. §12182.
54 Access Board, ADA Accessibility Guidelines for Buildings and Facilities. Available at 

http://www.access-board.gov/adaag/html/adaag.htm (accessed November 23, 2006).
55 Id.



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

��� THE FUTURE OF DISABILITY IN AMERICA

place of public accommodation governed by the ADA’s nondiscrimination 
and “most integrated setting” provisions was tested in Bragdon �. Abbott,56 
which involved the refusal of a dentist to fill a cavity of a person with 
asymptomatic HIV in his office. In essence, the defendant was charged with 
administering his dental practice in a discriminatory fashion, and his intent 
to discriminate was irrelevant. Bragdon’s defense was that the patient posed 
a direct threat, which in turn eliminated his duty of care. The U.S. Supreme 
Court’s decision contains a valuable discussion of the conditions under 
which health care providers can succeed on a “direct threat” defense.

During the trial, Bragdon attempted to challenge the evidentiary value 
of universal precautions guidelines of the Centers for Disease Control 
and Prevention (CDC), which set forth a series of steps that, if adopted 
by health professionals, would eliminate any “significant” risk associated 
with the treatment of persons with HIV. Defendant’s arguments failed; on 
appeal, the Court of Appeals treated the CDC guidelines as conclusive 
evidence of insignificant risk, thereby denying Bragdon the right to mount 
a “direct threat” defense at all. The Court ruled, however, that although 
the CDC guidelines carried weight, they were not conclusive and could be 
challenged for their reliability,57 leaving the door open to future “direct 
threat” defenses by public accommodations, even where government guide-
lines specify the procedures for eliminating a threat. (When the case was 
remanded for further proceedings on the direct threat defense, Bragdon was 
unable to prove the existence of a threat or to overcome the presumption 
of an insignificant threat created by the CDC guidelines).

The ADA defense that a proposed reasonable modification in fact cre-
ates an “undue burden” on a defendant is also common in a health care 
context. The concept of an “undue burden” is a requested modification that 
poses “significant difficulty or expense.”58 In health care, where the cost of 
the service is high to begin with and the importance of effective communi-
cation is great, the case law suggests some skepticism on the part of courts 
regarding the claim when the issue is interpreters, although the courts have 
a greater willingness to consider the defense when removal of architectural 
barriers in existing construction is the issue.

For example, in Majocha �. Turner,59 the refusal of a pediatric practice 
to furnish an ASL interpreter during a consultative visit was held actionable, 
after the practice not only refused to secure translation services but went 
so far as to send plaintiffs a letter advising them that they were refusing 

56 524 U.S. 624 (1999).
57 The U.S. Supreme Court remanded the case for further proceedings on the direct threat 

question, and Bragdon was unable to show evidence to lead the trial court to reject the 
guidelines. 

58 Da�is �. Flexman 109 F. Supp 2d 776 (S. D. Oh., 1999).
59 166 F. Supp. 2d 316 (W.D. Pa., 2001).
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service altogether. The family persisted in its request for an ASL interpreter. 
Noting that federal guidelines on auxiliary aids specifically recognized the 
importance of effective communication in a health care context, the ruling 
of Court of Appeals in this case underscored the high bar faced by health 
care providers that seek to challenge requested reasonable accommodations 
under “undue burden” theory.

In contrast, Mannick �. Kaiser Foundation Health Plan60 illustrates 
the type of factual pattern that can result in an undue burden finding. In 
Mannick, a patient with advanced multiple sclerosis, hospitalized for days 
in a patient room whose bathroom facilities were not wheelchair accessible, 
brought suit, alleging a violation of Title III. The hospital in question was 
an older one, and the issue was the extent to which the defendant, under 
the less restrictive “readily achievable” standard governing the modifica-
tion of older facilities, was required to make its patient rooms wheelchair 
accessible. Noting that “readily achievable in the context of existing and 
non-modernized construction” meant “easily achievable without much dif-
ficulty or expense,” the court concluded that cost is a key consideration, 
as is the nondiscriminatory nature of a defendant’s efforts to overcome the 
problems posed by architectural barriers. In this case, the hospital was able 
to show that bed baths in lieu of showers, as well as bedside commodes, are 
techniques used for disabled and nondisabled patients alike.

In sum, Title III of the ADA reaches private health care settings and 
represents a sweeping and detailed prohibition against discrimination in 
health care. Because the statute reaches both direct and contractual arrange-
ments, the law applies not only directly to medical care settings but also to 
corporate health care systems, such as health maintenance organizations, 
preferred provider organizations, and other managed care entities that 
arrange for covered services through participating provider networks.61 
Although Title III offers certain affirmative defenses, including fundamental 
alteration, direct threat, and undue burden, the burden of proof lies with 
the health care entity.

A recent review of Title III discrimination in health care settings docu-
ments the breadth of ADA enforcement actions—initiated by both private 
parties and government agencies—involving health care providers.62 The 
review found that between 1994 and 2003, the U.S. Department of Justice, 
which has legal enforcement authority under Title III, reported more than 
114 health care-related cases involving facility accessibility, accessibility of 

60 WL 1626909 (N.D. Ca., 2006).
61 Woolfolk �. Duncan, 872 F. Supp. 1381 (E.D. Pa., 1995).
62 Judy Panko Reis, Mary Lou Breslin, Lisa Iezzoni, and Kristi Kirschner, It Takes More Than 

Ramps to Sol�e the Crisis of Healthcare for People with Disabilities (Chicago: Rehabilitation 
Institute of Chicago, 2004).
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equipment, effective communication, and denial of services. The review 
found actions across numerous health care settings, both office- and insti-
tution-based settings. Only a small number involved the denial of care to 
persons with HIV. Physical barriers affecting people with limited mobility 
and ineffective communication techniques for people with hearing or vision 
loss dominated the cases.63

A recent settlement by the U.S. Department of Justice and plaintiffs 
with the Washington Hospital Center similarly shows the breadth of claims 
that can arise against public accommodations and the nature of remedies 
that are considered by enforcement agencies to fall within the scope of their 
powers. The settlement, filed in the fall of 2005, involved an investigation 
into all phases of hospital operations. The hospital agreed to renovate pa-
tient rooms, create new accessible patient rooms, develop and implement 
barrier removal plans, purchase accessible equipment, review hospital poli-
cies and train staff, and appoint an ADA compliance officer.64

The Access Board focuses on architectural barriers that arise in the “de-
sign, construction, and alteration” of buildings and facilities.65 The specific 
obligations of hospital and health care clinics and facilities to adapt their 
health care services to the needs of patients through the use of specialized 
equipment and supplies (e.g., appropriate exam tables or modified diag-
nostic equipment, such as mammography machines suitable for use with 
patients in wheelchairs) would appear to be precisely the type of interpre-
tive guideline that could be developed by the Office for Civil Rights of the 
U.S. Department of Health and Human Services, much as that office has 
developed similar applied guidance governing the provision of translation 
and interpreter services for persons with limited English proficiency. No 
such detailed applications of the broad guidelines appear to exist. Addition-
ally, because ADA compliance is a condition of participation in Medicare 
and Medicaid, the Centers for Medicare and Medicaid Services also would 
have the authority to establish minimum accessibility standards as a condi-
tion of participation in both programs. In general, federal agencies such as 
the Office of Civil Rights of the U.S. Department of Health and Human 
Services and the Centers on Medicare and Medicaid Services have been 
remarkably inactive in using their legal powers either to directly interpret 
and enforce civil rights laws or to establish conditions of participation in 

63 Id., p. 15.
64 http://www.usdoj.gov/crt/ada/whc.htm (Accessed March 3, 2007)
65 Access Board, ADA Accessibility Guidelines for Buildings and Facilities, §1, Purpose. 

Available at http://www.access-board.gov/adaag/html/adaag.htm (accessed November 23, 
2006).
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federal programs that are aimed at the achievement of the broad goals of 
civil rights legislation.66

More Subtle Forms of Discrimination

The fact that physical and hearing access should dominate the U.S. 
Department of Justice complaint process is not surprising and should not be 
taken as a sign that perhaps more subtle forms of discrimination aimed at 
avoiding certain patients does not exist. Overt physical and communication 
barriers are the most visible forms of discrimination, as are architectural 
barriers and the failure to promote the accessibility of services through the 
use of specialized equipment. However, health care entities can engage in 
other, more subtle forms of discrimination, such as the refusal to serve “dis-
ruptive” patients or members of Medicaid managed care plans.67 Neither 
the U.S. Department of Justice nor the Office for Civil Rights at the U.S. 
Department of Health and Human Services maintains written interpretive 
guidelines related to services to qualified persons with mental disabilities 
by public facilities or places of public accommodation.

The Interaction Between ADA Violations and Medical Malpractice

In the United States, the failure of health care professionals and institu-
tions to adhere to reasonable standards of health care practice constitutes 
the basis of liability for medical negligence. Because the ADA reaches 
conduct that denies equality of opportunity, presumably, medical injuries 
resulting from a health care provider’s failure to make reasonable modifi-
cations in accordance with applicable federal requirements could serve as 
evidence regarding the unreasonableness of the provider’s conduct in rela-
tion to the professional standard of care, the legal concept against which 
liability is measured. Thus, for example, the failure of a provider to adapt 
a health care setting to the needs of patients with physical or hearing dis-
abilities could constitute evidence not only of an ADA violation but also of 
a violation of state medical liability law.

Although the potential for this type of legal parallelism is mostly spec-
ulative, one recent case illustrates how the failure to make reasonable 
modifications in health care services can lead to medical injury actionable 

66 Sara Rosenbaum and Joel Teitelbaum, “Civil rights enforcement in the modern health 
care system: reinvigorating the role of the federal government in the aftermath of Alexander 
� Sando�al,” Yale J. Health Policy Law Ethics 3:215–252 (2003).

67 Sara Rosenbaum, Peter Shin, Marcie Zakheim, et al., Negotiating the New Health Sys-
tem: A Nationwide Study of Medicaid Managed Beha�ioral Health Care Contracts, Vols. 1-2 
(Washington, DC: Center for Health Policy Research, The George Washington University 
Medical Center, 1997).
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under state law, as well as federal legal violations. In Abernathy �. Valley 
Medical Center,68 the hearing impaired patient, who suffered from severe 
abdominal pain, was unable to receive appropriate emergency care at the 
defendant hospital because of inadequate accommodations in the form 
of written notes and a nurse who knew “some” sign language. The court 
concluded that the claim fell well within the legal standards governing the 
obligations of hospitals; because medical injury was alleged, the case might 
have as plausibly been brought as a negligence case. Because the nexus be-
tween ADA compliance and the quality of care can be readily seen in the 
case of medical injury disputes arising from the failure to make reasonable 
modifications, it is possible to understand ADA compliance as an aspect of 
health care services risk management.69

ADA AND HEALTH CARE COVERAGE AND FINANCING

Overview

As noted earlier, ADA challenges involving health care coverage and 
financing can be classified into two basic categories: one involving health 
plan administration and the other involving the underlying design of the 
health benefit plan or health insurance coverage agreement in question. The 
first category of challenges encompasses situations in which the allegation 
is essentially that a plan administrator (e.g., a private health insurer, a self-
insuring employer, or a Medicaid agency or its managed care contractor) is 
implementing the design of its service coverage in a discriminatory fashion. 
For example, if a plan covers physical therapy services as a broad class of 
benefit, an administrator’s decision to deny coverage in the case of a plan 
participant with an underlying disability could be held to be discrimina-
tory, since the remedy—excluding unfounded opinion from the interpreta-
tion of the meaning of a plan—is a reasonable modification of health plan 
operations.

The second type of challenge is one in which the content of the cover-
age itself includes an embedded exclusion. Imagine a benefit plan in which 
physical therapy is covered, but the terms of the contract limit the cover-
age to therapy needed to restore the previous range of motion. In such a 
situation, the plan’s very terms discriminate against persons who may need 
the therapy to attain but not restore lost motion; the content builds dis-
crimination directly into its terms. The former limitation may be actionable 
under the ADA; the latter is not, because courts have held that to remediate 

68 2006 WL 1515600 (W.D. Wash., 2006).
69 See discussion of the ADA in a quality context in It Takes More Than Ramps, op. cit., 

pp. 1–11.
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such limitations involves a fundamental alteration in the terms of coverage 
themselves.

Crucial to the outcome of insurance cases therefore is whether the 
courts view the conduct of the insurer or the benefit plan to be one involv-
ing design (i.e., the content of insurance) or administration. The prepon-
derance of cases raising discriminatory administration claims appear to 
involve challenges to state Medicaid administration, presumably because 
of the disproportionate reliance on Medicaid by persons who are qualified 
individuals with disabilities. The most important/well-known case of this 
kind is Olmsted �. L.C., which is considered further below.

Insurance discrimination cases are heavily evidence driven and turn on 
how courts interpret and apply the ADA and other disability statutes (such 
as Section 504 of the Rehabilitation Act of 1973) to what they perceive to 
be the critical facts of the case. Furthermore, because cases are fact driven 
and depend for their outcome on the application of complex legal stan-
dards to equally complex factual situations, the judicial outcome is highly 
variable. Case law is replete with both winners and losers the outcomes of 
whose cases were not predicted by observers before the decision.70

A basic aspect of insurance design is the definition of medical neces-
sity used in the terms of coverage. In the example given above involving 
the discriminatory denial of physical therapy, the plan might use a gen-
eral definition of medical necessity (i.e., care is medically necessary if the 
evidence shows that furnishing the benefit is consistent with appropriate 
standards of professional practice). The definition has two meanings; the 
first meaning is coverage in relation to the overall design of the plan (no 
coverage for services that are not considered professionally appropriate, 
such as surgery undertaken for purely cosmetic purposes). The second type 
involves the application of a medical necessity definition to a specific situa-
tion in which a patient seeks an indisputably covered benefit. To return to 
the physical therapy example, an insurer’s informal conclusion that therapy 
is not medically necessary because persons with disabilities cannot improve 
is informal, is not compelled by the design of coverage, and does not rest 
on informed medical judgment.

In fact, both types of medical necessity decisions can involve questions 
of medical fact and judgment. For example, if an insurer categorically ex-
cludes facial reconstruction surgery as cosmetic and therefore not medically 
necessary, this is not the end of the story potentially. The factual question, 
which insurance laws would permit on appeal, is whether the procedure 

70 Sara Rosenbaum and Joel Teitelbaum, Olmstead at Fi�e: Assessing the Impact (Wash-
ington, DC: Kaiser Commission on Medicaid and the Uninsured). Available at http://www.
kff.org/medicaid/7105a.cfm (accessed July 23, 2006), reviewing post-Olmstead cases decided 
through spring 2004.
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sought by the patient is one whose underlying medical facts would cause a 
reasonable decision maker to classify the surgery as medical in nature rather 
than cosmetic. On the other hand, if the coverage agreement specifically ex-
cludes breast reconstruction following a mastectomy, there is no appealable 
issue if the event leading to the reconstruction request is a mastectomy.

In sum, certain types of medical necessity decisions involve purely legal 
interpretations related to the content of coverage. Appealable cases are 
those that rest on factual questions to be resolved by a decision maker.

Olmstead and Discriminatory Allocation of Resources 
Within an Established Plan Design

A signature case in the field of discrimination in the administration of 
insurance is Olmstead � L.C.71 In Olmstead, plaintiffs mounted an ADA 
Title II claim of discriminatory administration of a public health care 
financing program. The fact that the public financing scheme involved 
Medicaid added a critical dimension to the case, since the defendant, the 
administrator of the public program, could present a theory of the case 
stating that what plaintiffs sought was more coverage, not fairer admin-
istration of existing coverage. The U.S. Supreme Court rejected this view, 
finding instead that the case involved the discriminatory administration of 
Georgia’s Medicaid program. Nonetheless, once it turned to the remedial 
question—how to remedy the discriminatory practice of failing to make the 
state’s community benefit coverage accessible to plaintiffs—the Court was 
forced to confront the problem of coverage design.

The Olmstead decision is best known for its eloquent central holding 
that medically unjustifiable institutionalization constitutes discrimination 
under Title II of the ADA. In this regard the decision serves as a reminder 
that even public insurance programs are subject to ADA scrutiny. At the 
same time, the effort on the part of the Olmstead court to parse the rem-
edy so as to avoid the fundamental alteration problems inherent in altering 
benefit design has led to years of judicial involvement in dozens of similar 
cases, many of which have had unsatisfactory conclusions from the plain-
tiffs’ viewpoint.

The facts of Olmstead are relatively well known. Two Georgia women, 
who were both qualified individuals with disabilities, received public fund-
ing for long-term institutional care but were unable to get the state Medic-
aid program to cover long-term personal care and other services provided 
in the community, even though the women’s own treating physicians deter-

71 527 U.S. 581 (1999). Note that that the Olmstead and Bragdon cases occurred in the same 
term of the U.S. Supreme Court, a not unusual tendency on the part of the Court to take a 
related series of cases in order to explore the dimensions of a particular body of law. 
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mined that institutional care was not medically justifiable. The state Med-
icaid plan covered more than 2000 “home and community based services 
slots” under a special federal law permitting states to extend home coverage 
to persons at risk for institutional placement, but the legislature had funded 
only a fraction of the federally approved services. Federal law permits states 
to cap the number of placements funded under the state plan, and states 
are also allowed to limit their request to a certain number of “slots.” The 
trial record showed that Georgia had some 2,100 federally approved slots 
but funded the state share of the costs at a level sufficient to support only 
about 700 placements.

Beyond its “unjustifiable institutionalization” holding, the U.S. Su-
preme Court was then forced to confront a more basic fact: a state Med-
icaid program that, even if it is properly administered, covered less than 
the full amount of the community services needed (federal Medicaid law 
permits states to place a fixed, aggregated cap on the home- and commu-
nity-based services that they will finance, and while Medicaid spending on 
community services has increased significantly,72 coverage is still less than 
demand). The Court refused to order the state to spend more than its plan 
specified to ensure appropriate financing of community services up to the 
level of need,73 precisely because such a step would have constituted a 
fundamental alteration of the state’s scheme for financing health care for 
persons with mental disabilities. Instead, the Court set a “reasonable pace” 
standard, which in practice has operated as a judicial instruction to slowly 
reallocate spending priorities within an existing benefit design:74

To maintain a range of facilities and to administer services with an 
even hand, the State must have more leeway than the courts below 
understood the fundamental-alteration defense to allow. If, for ex-
ample, the State were to demonstrate that it had a comprehensive, 
effectively working plan for placing qualified persons with mental 
disabilities in less restrictive settings, and a waiting list that moved 

72 Heidi Reester, Raad Missmar, and Anne Tumlinson, Recent Growth in Medicaid Home 
and Community Based Ser�ices (Washington, DC: Kaiser Commission on Medicaid and the 
Uninsured). Available at http://www.kff.org/medicaid/upload/Recent-Growth-in-Medicaid-
Home-and-Community-Based-Service-Waivers-PDF.pdf (accessed November 23, 2006).

73 The Court of Appeals would have had the state furnish community services to all persons 
for whom institutional care was unnecessary, so long as the annual per-capita cost of com-
munity care was less than the institutional cost. This remedy could have, however, resulted 
in greater expenditures if persons in need of institutional care moved in to take the place of 
those living in the community so that the total population of people receiving long-term-care 
services grew.

74 Critical to the U.S. Supreme Court’s decision was the notion that the entire 2,100 home- 
and community-based care slots were part of the coverage scheme but were going unused 
because of discriminatory underfunding of community placements and deliberate overfinanc-
ing of institutional care.
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at a reasonable pace not controlled by the State’s endeavors to keep 
its institutions fully populated, the reasonable-modifications standard 
would be met.75

Within the context of the ADA, the U.S. Supreme Court arguably did 
what it could to avoid breaching the limits imposed by the fundamental 
alteration defense. At the same time, the ambiguous balancing framework 
set out in its decision has triggered years of challenges by plaintiffs attempt-
ing to push states harder to rebalance their spending. Cases have involved 
both classes of plaintiffs and individual plaintiffs, and the decisions have 
created a jumble of winners and losers.

In some of the cases, plaintiffs have prevailed because they have con-
vinced the courts that the issue is a state’s failure to make an adequate 
effort to fairly allocate its resources within its existing benefit design. In 
other cases, plaintiffs have lost because the courts perceive the dispute as 
one involving demands for more—or faster—community coverage, thereby 
tipping the case into the realm of fundamental alteration.76

A recent decision by the U.S. Court of Appeals in The ARC �. Brad-
dock77 illustrates the difficulties encountered in the Olmstead litigation. 
The ARC involved a class challenge to Washington State’s investment in 
community services. The court opened its decision by noting that once 
again it was navigating “the murky waters between two statutory bodies: 
the ADA and the Medicaid Act.”78 That action posed the following specific 
question: whether a state violates the ADA when it limits the number of 
people that can participate in a Medicaid waiver program providing dis-
abled persons with alternatives to institutionalization.”79

The specifics of the case focused on Washington State’s 10,000-person 
limit on Medicaid home and community care slots. The U.S. Court of Ap-
peals noted that federal Medicaid law specifically contemplates a cap on 
slots as a state plan option. The court then proceeded to offer a lengthy 
and thoughtful explanation that attempted to distinguish between factual 
situations that raise the issue of unlawful discrimination and those that 
exhibit compliance with the “reasonable pace” standard. The court noted 
that Olmstead did not force the U.S. Supreme Court to consider lifting the 
waiver cap because the state had never allocated funds to the slots that were 
already part of its state plan. The Court of Appeals also noted that in an 

75 527 U.S. 605–606.
76 Olmstead at Fi�e, op. cit.
77 427 F. 3d 615 (9th Cir., 2005).
78 427 F. 3d 617.
79 Id. 



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

APPENDIX D ���

earlier decision, Townsend v. Quasim,80 the issue was the improper admin-
istration of benefit design when the state forced medically needy individuals 
into nursing facilities while extending community services to categorically 
needy persons and was thereby discriminatory on its face. The present case, 
however, like an earlier case in the same circuit, Sanchez �. Johnson,81 in-
volved the very size of the waiver program. The plaintiffs, in essence, were 
asking for more services than the state presently covered; and therefore, the 
court rejected the claim, concluding that the state’s deinstitutionalization 
plan was acceptable in light of the facts surrounding its effort to retool its 
Medicaid program to more heavily emphasize community-based care. In 
neither Sanchez nor the present case did the mere existence of a cap violate 
Olmstead; instead, the issue was the size of the state’s program and the pace 
at which the state was moving to raise the cap on community coverage. The 
court’s discussion of the facts underscores the tipping point in Olmstead 
cases when challenges to administration become challenges to design:

Plaintiffs acknowledge that the state’s HCBS [home and community-
based services] program is capped at 9,977 disabled persons, and the 
program is operating at capacity. Yet they argue the program is not large 
enough. . . . The record reflects that Washington’s commitment to dein-
stitutionalization is as “genuine, comprehensive and reasonable” as the 
state’s commitment in Washington’s HCBS program is substantial in size, 
providing integrated care to nearly 10,000 Medicaid-eligible disabled per-
sons in the state. The waiver program is full, and there is a waiting list 
that admits new participants when slots open up. Unlike in Townsend, all 
Medicaid-eligible disabled persons will have an opportunity to participate 
in the program once space becomes available, based solely on their mental-
health needs and position on the waiting list.

Further, the size of Washington’s HCBS program increased at the state’s 
request from 1,227 slots in 1983 . . . to 9,977 slots beginning in 1998. 
The annual state budget for community-based disability programs such as 
HCBS more than doubled from $167 million in fiscal year 1994, to $350 
million in fiscal year 2001, despite significant cutbacks or minimal bud-
get growth for many state agencies. During the same period, the budget 

80 Townsend, discussed in Olmstead at Fi�e, involved a challenge to the institutionalization 
of a man whose monthly income rose by literally a few dollars, but enough to place him just 
above the cutoff for categorically needy Medicaid coverage and into the realm of the medically 
needy “spend-down” program. Washington State covered community services for categorically 
needy persons only, and he was forced to give up his 17-year community residential placement 
and to enter a nursing home. Despite the fact that institutional versus community services were 
part of the state’s benefit design for Medicaid, the court held that the case involved discrimina-
tory administration of long-term-care assistance and ordered relief. In short, the court flipped 
a design case into the administration classification.

81 416 F. 3d 103 (9th Cir., 2005) involving a challenge to the size of California’s community 
care program. 
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for institutional programs remained constant, while the institutionalized 
population declined by 20%. Today, the statewide institutionalized popu-
lation is less than 1,000. . . . We do not hold that the forced expansion of 
a state’s Medicaid waiver program can ne�er be a reasonable modification 
required by the ADA. What we do hold is that, in this case, Washington 
has demonstrated it has a “comprehensive, effectively working plan,” and 
that its commitment to deinstitutionalization is “genuine, comprehensive 
and reasonable.” 82

The Ninth Circuit Court thus looked at the rate of growth over time 
in terms of both funds and services and compared that rate of growth 
to those of other human services during the same time period. While the 
court left the door open to future reconsideration, it appears that the pace 
of investment would have to slow considerably before the Court might be 
persuaded.

Another helpful exploration of how the balancing test is approached 
from an evidentiary perspective can be found in Martin �. Taft,83 a case 
involving a class action by 12,000 persons who alleged that the state was, 
effectively, doing nothing to help them move into community settings. 
Plaintiffs sought an order establishing a 5-year remedial time frame. In 
ordering a trial on the issue of reasonable pace, the court also set out what 
each side would have to prove.

The initial burden of demonstrating that a reasonable accommodation 
is available rests with plaintiffs. Once the plaintiff meets the burden of 
demonstrating this element, along with the other prima facie elements, the 
burden then shifts to the State to show that the requested accommodation 
is not reasonable.84

The court went on to note that plaintiffs erred in relying on Olmstead 
for the proposition that waiting lists moving at a reasonable pace consti-
tuted the sole means by which defendants could prove the reasonableness 
of their efforts and resist a faster pace as a fundamental alteration.

The presence or absence of an existing state plan and a waiting list that 
moves at a reasonable pace does nothing whatsoever to answer whether, 
in the first instance, a reasonable modification is available. . . . In ad-
dition, as Olmstead requires a far more involved inquiry than cost per 
individual; it directs the Court to consider all of the demands on the 
State’s mental health budget, as well as the State’s legitimate interest in 
maintaining a broad range of services to address the different needs of 
individuals. . . . [D]efendants must do far more than make arguments such 
as that defendants are not motivated by the desire to keep institutions 

82 427 F. 3d 618–621.
83 222 F. Supp. 940 (S.D. Ohio, 2005).
84 2222 F. Supp. 2d 986–990.
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full. . . . [T]hey must demonstrate that making the modifications would 
fundamentally alter the nature of the existing community-based service 
program. Failure to carry this burden could result in the entry of judgment 
in favor of plaintiffs.

In other words, the court rejected the notion that movement toward 
community services was the only plausible defense and invited defendants 
to show that other state needs (such the medical need to maintain treatment 
services) prevented further investment in community services. The trial 
court went so far as to argue that a state could show that it satisfied the 
Olmstead test even in the absence of any plan or further reasonably paced 
movement by proving that it already was reasonably accommodating the 
need for community care, based on the current expenditure of resources. 
The court then set out the criteria by which it would judge defendants’ 
“fundamental alteration” defense at trial:

1. The resources available to the State; 2. The State’s responsibility to 
care for and treat a large and diverse population of persons with mental 
disabilities, including those who will require services in an institutional 
setting; [and] 3. Whether the relief plaintiffs seek would be inequitable 
given the above considerations.85

Other Discriminatory Administration Challenges

In a non-Olmstead context, several other Title II discriminatory admin-
istration claims have met with success. For example, in Rodde �. Bonta86 
the court upheld an injunction against the closure of the Rancho Los 
Amigos National Rehabilitation Center in Los Angeles County, California, 
which was part of the county’s hospital system. The basis for the injunc-
tion against the closure was the county’s inability to demonstrate that it 
had equally appropriate and physically accessible services elsewhere in the 
system for plaintiffs, all of whom were patients with serious and long-term 
medical conditions. In effect, the county had made no reasonable accom-
modation for patients with disabilities prior to instituting a closure plan, 
thus creating a legal result similar to that for the Washington Hospital 
Center case (which focused on physical and communications accessibility) 
settlement discussed above.

In addition, a 2003 decision by the U.S. Court of Appeals for the 
Second Circuit found a violation of the ADA in the manner in which New 
York City was administering its public programs for persons with HIV and 
AIDS. As in Olmstead case, the court examined the burdens placed upon 
the plaintiffs in their efforts to secure services used by other populations, 

85 2222 F. Supp. 2d 986–990.
86 357 F. 3d 988 (9th Cir., 2004).
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with and without disabilities, dependent on public services. The case cen-
tered on patient support services that were designed to assist plaintiffs—all 
persons experiencing AIDS and HIV-related illnesses and in weakened con-
ditions—navigate the welfare system but that, in fact, were never furnished. 
As in Olmstead, the services covered under the New York City plan were 
available on paper only and were never funded or furnished. In this case, 
the missing services were patient support and enabling services that made 
health care accessible and effective.

Challenges to Coverage Design

There are very few cases in which the challenge is directly against cov-
erage design, but the few that do exist underscore that modifying the design 
of an insurance plan is considered a fundamental alteration. The basic case 
in the field is Alexander �. Choate,87 a 20-year-old U.S. Supreme Court 
decision that arose under Section 504 of the Rehabilitation Act of 1973, 
the predecessor to ADA Title II. Once again, the case involved Medicaid, 
but this time the challenge was to Tennessee’s 14-day annual limit on inpa-
tient hospital care. The essence of the claim was that the 14-day hospital 
inpatient coverage limit left persons with disabilities with insufficient cover-
age in light of their greater health care needs. Plaintiffs offered numerous 
alternatives, specifically, the adoption of a diagnosis-related group-style, 
per-case limit that varied by diagnosis or condition, recognized length-of-
stay “outlier” cases, and averaged payment across more and less expensive 
patients. In plaintiffs’ view, such an alternative, which would have allowed 
variability linked to underlying condition (e.g., lower payments for less 
complex cases and higher payments for more resource-intensive cases), 
would have had a less harsh impact on persons with disabilities. In essence, 
plaintiffs’ theory of the case was that the issue at hand was the means of 
administering hospital inpatient payments. The appellate court agreed that 
plaintiffs had made out a prima facie claim and that the burden of proof 
shifted to states as defendant to offer alternatives or explain why alterna-
tives would be unreasonable. The state appealed.

After ruling that discriminatory intent was not necessary to make 
out a Section 504 claim, Justice Thurgood Marshall, writing for a unani-
mous U.S. Supreme Court, made clear that in the Court’s view, the claim 
amounted to a challenge to benefit design, that is, a direct attack on the 
content of coverage, as well as a request for individually tailored coverage, 
rather than a case to address discriminatory plan administration. Section 
504, the Court held, required only that persons with handicaps (the prede-
cessor term for disabilities) be given meaningful access “to the benefit that 

87 469 U.S. 287 (1985).
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the [program] offers.”88 Rejecting arguments that the “benefit offered” in 
this case was inpatient hospital care and that limits on the benefit therefore 
were a matter of plan administration, the court characterized the 14-day 
benefit as an embedded aspect of the plan’s coverage design itself. The ques-
tion thus became simply whether all persons, regardless of disability, had 
equal access to the coverage:

To the extent respondents further suggest that their greater need for 
prolonged inpatient care means that, to provide meaningful access 
to Medicaid services, Tennessee must single out the handicapped for 
more than 14 days of coverage, the suggestion is simply unsound. At 
base, such a suggestion must rest on the notion that the benefit pro-
vided through state Medicaid programs is the amorphous objective of 
“adequate health care.” But Medicaid programs do not guarantee that 
each recipient will receive that level of health care precisely tailored 
to his or her particular needs. Instead, the benefit provided through 
Medicaid is a particular package of health care services, such as 14 
days of inpatient coverage. That package of services has the general 
aim of assuring that individuals will receive necessary medical care, 
but the benefit provided remains the individual services offered—not 
“adequate health care.”89

In essence, the U.S. Supreme Court rejected the effort to equate cov-
erage with adequacy of care and assumed that the equality of treatment 
standard was met under Section 504 as long as all persons, regardless of 
handicap, had equal access to whatever coverage was available. It rejected 
any notion that Section 504 somehow altered the discretion of state Med-
icaid programs, acting under federal Medicaid law, over matters of benefit 
design:

Respondents argue that the inclusion of any annual durational limita-
tion on inpatient coverage in a state Medicaid plan violates § 504. 
The thrust of this challenge is that all annual durational limitations 
discriminate against the handicapped because (1) the effect of such 
limitations falls most heavily on the handicapped and because (2) this 
harm could be avoided by the choice of other Medicaid plans that 
would meet the State’s budgetary constraints without disproportion-
ately disadvantaging the handicapped. [Section] 504 does not require 
the changes respondents seek. In enacting the Rehabilitation Act and 
in subsequent amendments, Congress did focus on several substan-
tive areas—employment, education, and the elimination of physical 
barriers to access—in which it considered the societal and personal 
costs of refusals to provide meaningful access to the handicapped to 
be particularly high. But nothing in the pre- or post-1973 legislative 

88 469 U.S. 720.
89 469 U.S. 721.



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

��0 THE FUTURE OF DISABILITY IN AMERICA

discussion of § 504 suggests that Congress desired to make major 
inroads on the States’ longstanding discretion to choose the proper 
mix of amount, scope, and duration limitations on services covered 
by state Medicaid.90

Later cases considering the same issues—the legality of restrictive 
benefit design under civil rights law applicable to persons with disabili-
ties—reached the identical conclusion. As noted, by their very nature, the 
Olmstead cases raise questions of benefit design, at least from the viewpoint 
of defendants, and the cases show the tension that arises as courts struggle 
with the challenge of how to characterize the claims presented and fashion 
a remedy.

Perhaps the most significant example of the rejection of benefit design 
challenges in an ADA context is Doe �. Mutual of Omaha,91 which elimi-
nated any notion that the ADA could be used to challenge benefit design 
limits. The case opened with this startling introduction:

Mutual of Omaha appeals from a judgment that the AIDS caps in two 
of its health insurance policies violate the public accommodations pro-
vision of the Americans with Disabilities Act. One policy limits lifetime 
benefits for AIDS or AIDS-related conditions (ARC) to $25,000, the 
other limits them to $100,000, while for other conditions the limit in 
both policies is $1 million. Mutual of Omaha has stipulated that it 
“has not shown and cannot show that its AIDS Caps are or ever have 
been consistent with sound actuarial principles, actual or reasonably 
anticipated experience, bona fide risk classification, or state law.” It 
also concedes that AIDS is a disabling condition within the meaning 
of the Americans with Disabilities Act.92

With this introduction, Judge Richard Posner, one of the nation’s most 
influential jurists and a prominent proponent of markets, proceeded to de-
molish the argument that the ADA somehow altered the market freedoms 
enjoyed by insurers, much as Justice Marshall had disposed of any notion 
that Section 504 in some way altered the basic rules of state Medicaid dis-
cretion over coverage design (within federal limits). In an opinion notable 
for the strength of its tone, the Mutual of Omaha case made clear that Title 
III reaches the physical aspects (such as whether the offices of insurers are 
physically available), as well as the sale of insurance products to persons 
with disabilities, but does not reach content.

The majority decision went on to dismiss the very presence of an insur-
ance “safe harbor” as evidence of congressional intent to reach the content 

90 469 U.S. 723.
91 179 F 3d 557 reh.den. (1999); cert. den. Doe � Mutual of Omaha Ins. Co. 528 U.S. 1106 

(2000).
92 137 F. 3d 558.
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of coverage, despite the fact that the safe harbor on its face sets the standard 
for distinguishing between lawfully structured product design and design 
that is not lawful:

The plaintiffs argue . . . that the insurance exemption has no function if 
section 302(a) does not regulate the content of insurance policies, and so 
we should infer that the section does regulate that content. But . . . the 
industry may have obtained the rule of construction in section 501(c) 
just to backstop its argument that [Title III] regulates only access and not 
content. . . . Or it may have worried about being sued . . . for refusing to 
sell an insurance policy to a disabled person. . . . For Mutual of Omaha 
to take the position that people with AIDS are so unhealthy that it won’t 
sell them health insurance would be a prima facie violation of [Title III]. 
But the insurance company just might be able to steer into the safe harbor 
provided by section 501(c), provided it didn’t run afoul of the “subter-
fuge” limitation, as it would do if, for example, it had adopted the AIDS 
caps to deter people who know they are HIV positive from buying the 
policies at all.93

SUMMARY

This review suggests that the ADA has made a significant contribution 
in the realm of physical access to care among persons with disabilities, 
removing many of the grounds on which a private health care provider or 
health care system might refuse to accept persons with disabilities into care. 
The ADA has also had a notable impact on the extent to which public and 
private health insurers can be held accountable for discriminatory admin-
istration. However, once a dispute is understood as being centered on the 
question of coverage design and content—meaning the amount of benefits, 
the range of benefits, and the definitions used to allocate benefits—the ADA 
ceases to offer a remedy, since any modification of coverage design itself 
arguably becomes a fundamental alteration.

One aspect of this analysis bears further reflection, namely, the notable 
absence of health care-specific guidelines for use in services and coverage. 
Such guidelines, even if they are not actively enforced by federal investiga-
tors, can serve an immensely useful process in guiding health care service 
providers and insurers on questions of corporate compliance, a major focus 
of all health care entities in the modern world. Neither the U.S. Depart-
ment of Justice nor the U.S. Department of Health and Human Services 
appears to have used its considerable authority to develop comprehensive 
guidance tailored to the health care industry that might delineate the stan-

93 137 F. 3d 560.
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dards of compliance expected under public programs and public health care 
accommodations.

The need for such guidance ranges from a clear explanation regard-
ing the meaning of the broad federal rules within health care facilities to 
an explanation of the types of health benefit administration practices that 
could be considered discriminatory. While the Access Board sets standards 
for the modification and construction of facilities, these standards do not 
speak to internal equipment and operations that play an equal role in ac-
cess, nor is there language guidance for health services providers in an ADA 
context that is comparable to the guidance that applies to persons with 
limited English proficiency. Robust ADA guidance regarding public and 
private insurance and employee health plan administration is also lacking. 
At what point do certain practices become discriminatory methods of ad-
ministration? When would medical necessity decision making, for example, 
lose its “design” characteristics and become the arbitrary denial of coverage 
to persons with disabilities? When might the refusal to pay a claim cease 
being a limitation on coverage and be transformed into the discriminatory 
withholding of covered benefits because of the patient’s disability? The 
cases—as well as the complexity of health care itself—suggest a need for 
carefully developed guidelines that help health care corporations under-
stand the meaning of the ADA in both health care and coverage decision 
making and payment.
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INTRODUCTION

Signing the Americans with Disabilities Act (ADA) in 1990, President 
George H. W. Bush described it as an “historic new civil rights Act. . . . the 
world’s first comprehensive declaration of equality for people with dis-
abilities” (National Council on Disability, 2004b, p. 30). Others called it 
“a watershed in the history of disability rights, . . . the most far-reaching 
legislation ever enacted against discrimination of people with disabilities” 
(U.S. Congress, Office of Technology Assessment, 1994). A substantial 
body of disability law—including the Rehabilitation Act of 1973, the Edu-
cation for All Handicapped Children Act of 1975 (now known as the In-
dividuals with Disabilities Education Act), the Fair Housing Amendments 
Act of 1988, and numerous state antidiscrimination disability statutes—was 
already in place, but the ADA seemed to promise a dramatic change in the 
place of people with disabilities in American society. The ADA was broader 
in scope than existing federal laws, prohibiting discrimination not just in 
employment and public programs but also in public accommodations. It 
covered private employers and service providers and not just public and 
publicly funded ones (Miller, 1998). The ADA emerged from Congress with 
bipartisan support, carrying an explicit promise to people with disabilities 
of “equality of opportunity, full participation, independent living, and eco-
nomic self sufficiency.” The statute would, it was predicted, significantly af-
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fect “not just persons with disabilities and persons charged with respecting 
and enforcing human rights, but virtually every segment of our society—all 
Americans” (Gostin and Beyer, 1993. p. xiii).

Measuring the impact of a major civil rights statute is difficult (Donahue 
and Heckman, 1991). Impact depends upon the complex process of imple-
mentation by courts, enforcement agencies, and employers (Blumrosen, 
1993; Edelman and Suchman, 1997). “Impact” can take a variety of forms, 
from increases in wages and employment rates to significant changes in 
social or organizational norms. The causal role of a civil rights statute 
is difficult to disaggregate from other social and economic factors, such 
as labor market conditions generally and government interventions on a 
number of interrelated fronts (Heckman, 1990). In the case of the ADA’s 
employment provisions, assessment is further complicated by differences 
between the population defined as disabled in data sources that monitor the 
employment and economic status of the U.S. population and the narrower 
group of people whose employment rights are actually protected by the 
law (Blanck et al., 2003; Burris and Moss, 2000; Kruse and Schur, 2003; 
Schwochau and Blanck, 2000).

The evidence suggests that the employment effects of the ADA have 
been, at best, mixed. Many studies find a decline in employment rates 
among the disabled, a decline which some have attributed to the ADA. 
Some find that the abysmally low wages of people with disabilities have 
not changed with the enactment of the ADA and may even have declined. 
Negative employer attitudes toward the disabled persist. The courts have 
interpreted the statute narrowly, and enforcement has been flawed. Yet 
there are also indications that the ADA has helped people with disabilities. 
Tens of thousands of individuals with disabilities have directly benefited by 
filing claims under the law. Organizations have adopted new employment 
practices and policies, and many people with disabilities have gained new 
leverage in pursuing their career goals. There is evidence that the segment 
of the disabled population actually protected by the employment provisions 
of the statute has seen an improvement in employment rates.

This paper summarizes what is known about the effects of the ADA’s 
employment rules. It reviews how the law has been operationalized and 
how the employment experiences of people with disabilities have changed 
since its passage. It begins with a brief overview of the ADA’s provisions. 
The next part reviews the evidence for three kinds of effects of the ADA: 
impact on wages and employment rates, changes in employer attitudes and 
practices, and the law’s empowering effect for people with disabilities. We 
then turn to a review of how the implementation of the law by courts and 
administrative agencies and countervailing social welfare policies compli-
cate the assessment of the statute’s effectiveness.
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THE ADA AND ITS EMPLOYMENT 
PROVISIONS: A BRIEF OVERVIEW

The ADA prohibits discrimination against individuals with disabilities 
(Americans with Disabilities Act of 1990). It is based on and supplements 
the 1973 Rehabilitation Act and other earlier laws (Feldblum, 2000). The 
ADA has five sections, referred to in the law as “Titles.” Title I contains its 
employment provisions; the other titles deal with matters that include state 
and local government services and access to public accommodations.

The ADA’s definition of “disability” is a crucial factor in the effort to 
understand its effects. In general, people are considered disabled for the 
purposes of the ADA if they satisfy at least one of three criteria: they have 
“a physical or mental impairment that substantially limits one or more of 
the major life activities,” they have “a record of such an impairment,” or 
they are “regarded as having such an impairment.” Title I prohibits employ-
ment discrimination only against “qualified individuals with disabilities.” 
A qualified individual with a disability is one who meets the skill, experi-
ence, education, and other job-related requirements of a position and who 
can perform the essential functions of the job under the same conditions 
as any other worker or with what is known as a “reasonable accommoda-
tion” to the disability. “Reasonable accommodations” are defined in Title 
I as changes to the work environment or process that allow a person with 
a disability to enjoy equal employment opportunity; they include making 
facilities accessible, restructuring jobs, modifying work schedules, reassign-
ing the worker to a more suitable position if one is available, and modifying 
equipment or devices. An accommodation is not considered reasonable if it 
creates an undue burden for the employer. “Undue burden” includes finan-
cial hardship, but also accommodations that are disruptive or that would 
change the nature or operation of a business.

Title I applies to all employers with 15 or more employees, both private 
and public, as well as to employment agencies, labor organizations, and 
joint labor-management committees. It prohibits discrimination against 
qualified individuals with a disability in any aspect of employment. The 
prohibition embraces discrimination in job application procedures, hir-
ing, firing, advancement, compensation, fringe benefits, and job training. 
Inquiries about the existence, nature, or severity of a disability before an 
individual is hired are prohibited, although an employer may require a 
medical examination after a job offer has been made if it is required of all 
new employees, is job related, and is consistent with business necessity.

The enforcement of the ADA differs from title to title (Parry, 1998). 
Under Title I, individuals who believe that they have been subject to em-
ployment discrimination because of a disability may file an administrative 
charge with the U.S. Equal Employment Opportunity Commission (EEOC) 
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or an equivalent state or local human rights agency. Later, they may file a 
lawsuit, but only after they have received a “right-to-sue letter” from the 
agency. Federal law provides that winning plaintiffs can recover attorney’s 
fees from the defendant but offers no guarantee that legal services will be 
provided or paid for in the prosecution of the suit.

MEASURING THE EFFECTS OF TITLE I

Congress intended the elimination of disability-based employment dis-
crimination to increase the ability of people with disabilities to participate 
in the labor market on the same basis as others. We consider here several 
indicators that may be used to measure Title I’s success: (1) employment 
rates and wage disparities, (2) employer attitudes and practices, and (3) 
“empowerment” effects among people with disabilities themselves.

Employment Rates and Wage Disparities

The results of studies both on what happened to the wage and employ-
ment rates of people with disabilities in the decade following the passage 
of the ADA and whether the ADA was the cause of the various changes 
that they identified differ (Hotchkiss, 2003). There is consensus that the 
employment rate declined in the 1990s for people reporting that they had 
conditions that limit their ability to work, but whether this trend extended 
to wages or to people more likely to be protected by Title I is still debated. 
Disagreement starts with whether the most commonly used data sets prop-
erly define disability and also extends to more arcane points of study meth-
odology. Analysis is complicated by the changing judicial interpretation of 
“disability” over time and the fact that in many states people with disabili-
ties had substantial protection from discrimination even before the ADA 
was passed. These issues are fully discussed elsewhere (Blanck et al., 2003; 
Kruse and Schur, 2003; Stapleton and Burkhauser, 2003). In this section, we 
briefly summarize the findings and most significant methodological issues.

Most studies of employment rates use one of three nationally represen-
tative data sets: the Current Population Survey (CPS), the National Health 
Interview Survey, and the Survey of Income and Program Participation 
(SIPP), all of which define “disability” primarily in terms of a self-reported 
health condition that limits or entirely prevents an individual from work-
ing. The researchers analyzing these data generally agree that the rate of 
employment for working-aged adults with disabilities declined during the 
1990s, not only absolutely but also relative to the rate for those without 
disabilities (Acemoglu and Angrist, 2001; Burkhauser et al., 2003; DeLeire, 
2000; Houtenville and Burkhauser, 2004; Kruse and Schur, 2003; Moon 
and Shin, 2006; Stapleton and Burkhauser, 2003).
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Fewer studies have looked at changes in wages over time. DeLeire ana-
lyzed SIPP data for men between 1986 and 1995 and found no significant 
declines (DeLeire, 2000). Acemogolu and Angrist, using similar methods, 
analyzed CPS data for men and women between the ages of 21 and 58 years 
over the same time period and reached the same conclusion (Acemoglu and 
Angrist, 2001). Moon and Shin, using SIPP data for men between 1990 
and 1992, found that the logarithm of the real wages of people with dis-
abilities had declined relative to those of men without disabilities (Moon 
and Shin, 2006).

Title I’s definition of disability excludes people who cannot work (or 
who require more than a “reasonable” accommodation to do so), and it 
covers people who have no serious impairment or work limitations but are 
mistakenly treated as if they had. Thus the employment rate of people with 
serious work limitations is a flawed indicator of the statute’s effect on those 
whom it was designed to help. A set of questions on the SIPP about func-
tional and activity limitations that do not prevent work allowed Kruse and 
Schur to investigate changes in a segment of the disabled population that 
more closely approximates that covered by Title I (Kruse and Schur, 2003). 
They found that employment rates did decrease in the 1990s for individuals 
reporting a work disability but that employment rates actually increased 
for those with functional and activity limitations that do not prevent work 
(Kruse and Schur, 2003). Disagreement about the validity of studies based 
on a work-limitation definition of disability persists, even as the Bureau of 
Labor Statistics works to craft a new definition more compatible with the 
ADA for use in the CPS (Burkhauser et al., 2002; McMenamin et al., 2006; 
National Council on Disability, 2004a).

Researchers have tested many explanations for the employment out-
comes that they found. They have studied the importance of demographic 
factors and education (Houtenville and Daly, 2003), changes in the nature 
of work or in the job market (Stapleton et al., 2003), the changing size 
and composition of the disabled population (Kaye, 2003), changes in the 
costs of health care and modes of health care financing (Goodman and 
Waidmann, 2003; Hill et al., 2003; Yelowitz, 1998), and expansions of the 
Social Security Disability Income (SSDI) and Supplemental Security Income 
(SSI) programs, including both lowering of the eligibility requirements and 
increases in benefits for some recipients (Burkhauser et al., 2001; Houten-
ville and Burkhauser, 2004). Reviewing these data, two leading research-
ers concluded that SSDI and SSI expansion had played a more significant 
role than any other factor, including the ADA (Stapleton and Burkhauser, 
2003).

Table E-1 lists the studies that have focused on the effect of the ADA on 
employment among people with disabilities. Most used the work-limitation 
definition of disability and depended primarily on the temporal associa-
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TABLE E-1 Studies of the Effect of the ADA on Employment Rates and 
Wages

Study
Data 
Source

Time 
Period Study Population Definition of Disability

DeLeire 
(2000)

SIPP 1986–
1995

Men ages 18–64 
years with and 
without disabilities 

Work limitation

Acemoglu 
and Angrist 
(2001)

CPS 1986–
1995

Men and women ages 
21–58 years with and 
without disabilities

Work limitation

Kruse 
and Schur 
(2003)

SIPP 1990–
1994

Men and women ages 
21–58

Classification was based on 
14 different SIPP disability 
measures representing 
three dimensions: activity 
limitations, receipt of disability 
income, and reported ability 
to work

Beegle 
and Stock 
(2003)

U.S. 
Census

1970, 
1980, 
and 1990

Men and women ages 
18–64 years with and 
without disabilities

Work limitation

Houtenville 
and 
Burkhauser 
(2004)

CPS 1986–
1995

Men and women ages 
21–58 years with and 
without disabilities

Work limitation

Jolls and 
Prescott 
(2004)

CPS 1988–
1998

Men and women ages 
21–58 years

Work limitation

Moon and 
Shin (2006)

 SIPP 1990– 
1992

Men ages 20–62 
years with and 
without disabilities

Classification was based on 
responses concerning use of a 
wheelchair or long-term use of 
a cane, crutches, or a walker; 
activity limitations; reporting 
one or more disability 
conditions; and receiving 
federal benefits based on an 
inability to work.

tion between the date of passage (1990) or the effective date (1992) of 
the ADA’s Title I and employment changes to prove causation. Using both 
simple pre-post and year-by-year analyses, Moon and Shin (2006), DeLeire 
(2000), and Acemogolu and Angrist (2001) all found robust declines in 
employment rates: Moon and Shin on the order of 6 percent and DeLeire 
of 7 percent. Acemoglu and Angrist reported sharp drops in annual weeks 
of employment for men with disabilities aged 21 to 58 years and women 
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with disabilities under age 40 years. Moon and Shin also found a decline 
in the logarithm of the real wages of men with disabilities of 5.3 percent 
relative to that of men without disabilities, although it was significant only 
at the 0.1 level. Econometric modeling led both DeLeire and Acemoglu and 
Angrist to attribute the declines specifically to the reasonable accommoda-
tion requirement of Title I; Acemoglu and Angrist thought that the reduc-
tion in the rates of employment among disabled individuals also reflected 
employers’ expectation of increased lawsuit costs.

The use of a different definition of disability and different time periods 
leads to different results. Kruse and Schur used 14 different measures of 
disability from the SIPP that represented permutations along three dimen-
sions (activity limitations, receipt of disability income, and reported ability 
to work) to facilitate comparisons between people more and less likely to 
be covered by the ADA (Kruse and Schur, 2003). They found that the sub-
group of people most likely to be covered by Title I saw an improvement 
in employment rates, while for others employment declined.

Houtenville and Burkhauser (2004) replicated the study of Acemoglu 
and Angrist (2001), testing the sensitivities of different definitions of dis-
ability, as well as the effects of different periods of time. They confirmed 
that the employment rate for people with a work limitation did indeed 
decline when the rate was measured by the annual number of weeks that 
an individual worked during one calendar year. The use of a 2-year time 
period, however, suggested that employment began to decline in the mid-
1980s and actually sharply improved in 1992 for some age-sex categories. 
They concluded that there was “little evidence of a negative effect of the 
ADA on the population with longer term disabilities and some evidence of 
a positive effect of the ADA” (Houtenville and Burkhauser, 2004, p. 7).

All the studies that have attempted to test the impact of the ADA by 
temporal association with national trends in employment and wages suffer 
from the same flaw: many states had laws against discrimination on the 
basis of disability before the ADA came into effect, so we cannot assume 
that the implementation of Title I represented a change in the rules for all 
employers and workers. Two studies specified state-law variables that made 
it possible to compare the rates of employment and wages for people with 
disabilities in states with and without various ADA-like disability protec-
tions at the same points in time.

Beegle and Stock compared state-level employment conditions for 
people with disabilities at three points, in 1970, 1980, and 1990. Because 
all three times were before the time of the implementation of the ADA, it 
should be understood that the study used similar state laws as a proxy for 
the federal statute (Beegle and Stock, 2003). They found that disability 
discrimination laws were associated with lower relative earnings among 
disabled individuals and with slightly lower rates of relative labor force par-
ticipation rates among disabled individuals. However, once they controlled 
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for differential time trends in employment among disabled and nondisabled 
individuals, there was no systematic negative relationship between the laws 
and the relative employment rates of disabled individuals. Of course, this 
also suggests that there was no substantial positi�e impact of state disability 
discrimination laws.

Jolls and Prescott studied states with three different legal conditions be-
tween 1990 and 1993: states with no protections comparable to the ADA, 
in which the ADA would represent an entirely new influence; “protection 
without accommodation” states, whose law prohibited employment dis-
crimination against people with disabilities but did not require reasonable 
accommodation; and “ADA-like” states, whose protections for the em-
ployment rights of people with disabilities both prohibited discrimination 
and required reasonable accommodation (Jolls and Prescott, 2004). They 
found that employment rates for disabled individuals began to decline in 
1993 relative to pre-ADA levels in all three categories of states. The extent 
to which the ADA was new law made no significant difference, making it 
difficult as a general matter to attribute the declines to employers’ reaction 
to new legal requirements.

The design of the study of Jolls and Prescott (2004) allowed them to 
test the effects of specific ADA mandates. They found that the employment 
rates of individuals with disabilities fell 10 percent in the early days of 
the ADA in “protection without accommodation” states compared with 
that in states that already had full “ADA-like” statutes, indicating that 
the reasonable accommodation requirement had an independent negative 
effect on employment. Yet they also found little or no differences between 
pre- and post-ADA employment rates among people with disabilities in 
states that had had no protection before, indicating that the ADA did not 
have a significant impact in states where it brought entirely new mandates. 
Considering other important confounding variables—including the size of 
the employer covered, differences between states in eligibility for disability 
benefits and the amounts of disability benefits, states’ economic environ-
ments, and preexisting state group-specific trends in employment rates 
among disabled individuals—Jolls and Prescott concluded that apart from a 
short-term effect of the new reasonable accommodation requirement, there 
was no link between the ADA and the employment declines experienced 
by people with disabilities starting in 1993 and continuing forward (Jolls 
and Prescott, 2004).

Employer Practices and Attitudes

The ADA requires employers to eliminate discriminatory practices and 
promote equal opportunity by making reasonable accommodations for 
workers with disabilities. We can assess the impact of the ADA on employ-
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ment by asking what employers have done to comply with the law and 
whether there is evidence that the attitudes of employers to people with 
disabilities have improved. Existing data show a high level of awareness of 
the law and substantial compliance activity. They do not shed much light 
on the sincerity or the effectiveness of employer efforts and suggest that 
negative attitudes toward disabled people persist.

At the time of enactment, many employers were uninformed about 
the ADA and had significant concerns about the costs that it was going 
to impose. This seems to have changed rather quickly. More durable has 
been the negative attitudes about people with disabilities, especially those 
with certain types of disabilities (Bruyere et al., 2006; Greenwood and 
Johnson, 1987). Employers feel more positively about people with physical 
or sensory disabilities than they do about people with psychiatric or cogni-
tive disabilities (Baldwin, 1992; Scheid, 2005). There is less acceptance of 
people whose disabilities are perceived as having been caused by factors 
under their control than for “innocent” victims (for example, there is less 
acceptance of a person paralyzed in an accident caused by her own drinking 
than of a person paralyzed by the actions of a drunken stranger) (Bruyere 
et al., 2006; Hazer and Bedell, 2000; Mitchell and Kovera, 2006).

Given the poor empirical correlation between attitudes about disabled 
people and actual employer behavior (Bruyere et al., 2006), attitude stud-
ies may be more suggestive of the complexity of workplace decision mak-
ing and the need for further research than conclusive about the employer 
response to the ADA. Organizations have historically made changes in 
policies, procedures, and organizational structures in response to a new 
national civil rights law (Edelman and Suchman, 1997). Organizational 
compliance actions create the environment in which managers make deci-
sions about hiring, promotion, and accommodation. Perceptions of orga-
nizational adherence to the ADA have been found to be a better predictor 
of how managers put the ADA into practice than their personal attitudes 
about people with disabilities (Thakker and Solomon, 1999). Larger em-
ployers typically respond to antidiscrimination laws by creating policies 
and internal equal employment opportunity offices to help the organiza-
tion draw the line between legal and illegal behavior and to minimize and 
resolve discrimination disputes. In a 1998 survey of human resource man-
agers, 72 percent reported that their companies had formal procedures for 
requesting reasonable accommodations and presenting grievances (Bruyere, 
2000). Employers too small to support a separate human resources or equal 
employment opportunity staff may respond to antidiscrimination law in less 
formal but still important ways (Barnes and Burke, 2006).

Aside from a number of small surveys, qualitative studies, and disserta-
tions (Blackburn, 2003; Harlan and Robert, 1998; Unger, 1999), the best 
evidence on the organizational response to the ADA comes from a series 
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of large probability surveys of human resources managers conducted by 
Bruyere and colleagues at Cornell University (Bruyere et al., 2006). General 
awareness of the law was high, with a large majority (80 to 90 percent) of 
both federal and private respondents reporting that they had received train-
ing in specific elements of the law, particularly reasonable accommodation 
and nondiscrimination in hiring (Bruyere, 2000).

Title I puts considerable emphasis on reasonable accommodation as an 
instrument for workplace inclusion, making the extent to which employers 
provide accommodations a good measure of compliance. Bruyere’s surveys 
tracked 10 types of accommodations, including changes in accessibility, 
transportation, supervisory methods, and job requirements. The research 
found overall that most employers were making accommodations of all 
types, but there were important variations. As an employer, the federal 
government was substantially more likely to report the provision of accom-
modations of virtually every kind than private employers (Bruyere, 2000), 
and large employers reported a greater use of accommodations than smaller 
ones (Bruyere et al., 2006). The differences between federal and private 
employers and between small and large employers were largely accounted 
for by those that reported that they had never been asked for an accom-
modation but may also reflect a greater emphasis on compliance within the 
federal government. A lack of requests for accommodation could indicate 
an unsupportive environment, employee unfamiliarity with their rights, or 
the use of informal, undocumented accommodations in smaller workplaces. 
For all employers, physical accessibility, workplace or tool reconfiguration, 
and policy change accommodations were more common than changes in 
training, supervisory methods, or job structure (Bruyere, 2000).

Most federal government (95 percent) and private (82 percent) em-
ployers reported that they had made facilities more accessible. There were 
sharper differences in other areas. Government employers were twice as 
likely to report providing communication access to the hearing impaired 
(91 percent versus 43 percent) or visually impaired (77 percent versus 37 
percent). Less than half of employers, federal or private, had provided 
flexible test-taking procedures or a scent-free environment, but most em-
ployers that did not provide these accommodations reported that no one 
had ever asked for them (Bruyere, 2000). A similar pattern and explana-
tion emerged in studies comparing large and small private employers, with 
smaller employers consistently less likely to report various compliance 
activities (Bruyere et al., 2006).

The ADA requires a large number of changes in routine procedures 
that can also be used to mark employer compliance. Brueyere tracked 10 
indicators in the hiring process, ranging from changing where recruiting 
was conducted to overcoming communication barriers with technology 
or interpreters and complying with restrictions on obtaining information 
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about medical examinations and medical histories. As with the provision of 
reasonable accommodations after a disabled individual is hired, employers 
were much more likely to make what they reported to be “easy” changes, 
like ensuring physical accessibility in the interview site, than to take on 
communication barriers. Again, the federal government as an employer was 
much more likely to report providing these accommodations than private 
employers, apparently because private employers were less aware of how 
to overcome communication barriers.

A survey focusing on the private-sector use of adaptive information 
technologies found that less than half of the respondents reported that their 
organizations had experience in modifying a computer to make it acces-
sible to an employee with a disability (Bruyere et al., 2005). Respondents 
employed by large organizations were more likely than those employed 
by small organizations to report familiarity with assistive technology and 
accessible web designs and to report that their organizations had made 
modifications to computers and adaptations to workstations. In general, 
however, there was a low level of familiarity with assistive technology. Al-
most half (46 percent) were familiar with screen magnifiers, approximately 
one-third were familiar with speech recognition software, about one-fourth 
were familiar with video captioning, about 20 percent were familiar with 
braille readers/displays, about 16 percent were familiar with screen readers, 
and only 13 percent were familiar with accessible web design.

These studies leave little doubt that employers are generally aware of 
the ADA and have taken steps to meet its requirements. They show that 
employers are making accommodations in hiring processes and in the work-
place. The studies do not allow confident conclusions to be made about 
how well these measures are being implemented and the extent to which 
people with disabilities have benefited or perceived any benefits. Bruyere’s 
respondents report that negative attitudes and a lack of information still 
stand as barriers to the hiring and retention of workers with disabilities 
and that smaller employers may need more help to understand and imple-
ment the law’s requirements. More research is also recommended (Bruyere 
et al., 2006).

Empowerment Effects

The ADA could have a positive impact by empowering workers with 
more tools for achieving their goals or vindicating their rights. Filing an 
ADA complaint is one way in which people can use the law to defend their 
rights. More than 200,000 workers filed discrimination claims under ADA 
in the decade after the statute was passed (Moss et al., 2005), but research 
on how people “use” the law would predict that only a small minority of 
people with disabilities will invoke the ADA to deal with discrimination. 
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People often use a language of rights to define their social goals and posi-
tion, and disadvantaged groups and their advocates often see the defining of 
rights as a policy solution to social problems. At the same time, research has 
consistently shown that Americans are loathe to sue (Felstiner et al., 1980-
1981; Galanter, 1983) and that civil rights laws are among the least often 
invoked (Curran and Spalding, 1974; Engel and Munger, 2003). Research 
on the ADA suggests that people with disabilities conform to this pattern 
of law avoidance not simply because they are unaware of the law or are 
unable to get a lawyer but because filing a complaint implicates a variety 
of deep social and psychological issues (Engel and Munger, 2001; Moss et 
al., 2005; Studdert, 2002).

Just as organizations may comply with the law without active enforce-
ment, individuals may “rely” on the law in their own strategies for daily 
living without formally invoking it (Burris and Moss, 2000). An important 
study by Engel and Munger explored this in the context of the ADA. De-
tailed life-history interviews with 60 people with a variety of disabilities 
found at least three ways in which the ADA was changing their lives, apart 
from litigation:

First, rights can change the self-perceptions of individuals with disabilities, 
enabling them to envision more ambitious career paths by incorporating 
in their plans the reasonable accommodations and the nondiscriminatory 
treatment guaranteed by the ADA. . . . Second, ADA rights become active 
through cultural and discursive shifts even when rights do not directly 
transform an individual’s self-perceptions. By becoming part of everyday 
speech, thought, and action, ADA rights affect the way others perceive 
individuals with disabilities as employees. . . . Third, ADA rights may 
become active through institutional transformations that are not directed 
at any particular individual. . . . [R]ights are sometimes implemented 
unilaterally by . . . employers, rather than through advocacy by the rights-
bearers themselves (Engel and Munger, 2003, pp. 243–244).

While these “empowerment effects” are difficult to quantify, they must 
be seen as among the most important forms of impact that a civil rights 
law can have. Although the Engel and Munger study is qualitative, it of-
fers intriguing suggestions that the ADA may be working through these 
mechanisms. Bruyere’s work and some unpublished studies have found 
signs that people with disabilities are reluctant to ask for accommodations 
(Baldridge, 2002; Bruyere, 2000; Frank, 2004). Further research along 
these lines would be valuable.

RETHINKING THE “CAUSE” OF THE EFFECTIVENESS OF TITLE I

Relating changes in the employment situations of people with dis-
abilities to Title I is not a straightforward matter. We can, however, reduce 
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the uncertainty and guide reasonable inferences about cause and effect by 
clearly specifying how the ADA has been applied and identifying factors 
that might be confounding its intended effects. In this section we discuss 
several key factors: judicial interpretation of the statute’s terms, how the 
law has been implemented in courts and administrative enforcement agen-
cies, and the problem of countervailing social welfare policies.

Title I in the Courts: Narrowing the Protected Class

Title I did not purport to provide legal protection of employment op-
portunity to everyone with a disability but does provide legal protection of 
employment opportunity to those who meet its definition of a “qualified 
person with a disability.” Many proponents of the ADA have argued that 
Congress intended the definition to be liberally applied, as it had been under 
the earlier Rehabilitation Act, so that even substantial accommodations 
would be deemed “reasonable” to encourage the inclusion of people with 
disabilities who have low levels of functioning and so that “impairment” 
and “major life activity” would be liberally construed to ensure that quali-
fied people did not suffer employment discrimination simply because of 
prejudice, fear, or outdated stereotypes (Burgdorf, 1991, 1997; Feldblum, 
2000). Over the last 15 years, however, the U.S. Supreme Court has led the 
federal courts in interpreting Title I narrowly (National Council on Dis-
ability, 2004b). We summarize the main rulings and then review the data 
on case outcomes.

Supreme Court Decisions: Narrowing the Protected Class

Membership in the protected class, a virtual nonissue under other dis-
crimination statutes in which a plaintiff’s status is obvious (for example, 
race or gender under Title VII of the Civil Rights Act of 1965 or age under 
the Age Discrimination in Employment Act), has been the single most liti-
gated issue in ADA cases. Even under prior law, the status of a plaintiff as 
“disabled” was required to be determined in an “individualized inquiry,” 
but as the ADA case law developed, the notion that disability determina-
tions must be made on a case-by-case basis took on a decisive importance 
(Feldblum, 2000; Albertson’s, Inc. �. Kirkingburg, 1999). Under this ap-
proach, a person is found to be disabled; conditions are not categorically 
disabilities. Thus it is not enough for the plaintiff to show that he or she 
has a condition, such as epilepsy or carpal tunnel syndrome, that as a gen-
eral matter is plainly a disability. Rather, he or she must prove to the court 
exactly how this condition constitutes a substantial limitation of a major 
activity in his or her own life and yet does not prevent him or her from 
doing the job.
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Many conditions—such as diabetes, hypertension, and depression—
have been found to meet the definition of impairment under the law but 
are controllable through medication so that, at least most of the time, their 
effects on daily life are minimal. In a trio of important cases involving 
nearsightedness, hypertension, and monocular vision, the U.S. Supreme 
Court held that mitigating, or corrective, measures should be considered 
in determining whether an individual has a disability under the ADA (Sut-
ton �. United Airlines, Inc., 1999; Murphy �. United Parcel Ser�ice, 1999; 
Albertson’s, Inc. �. Kirkingburg, 1999). Under this interpretation, an em-
ployer may discriminate against someone because he or she has, say, diabe-
tes, but as long as the victim is successfully controlling the condition with 
medication he or she has no recourse under the ADA. Of course, if the em-
ployee is not controlling the condition, he or she not only suffers symptoms 
but may find him- or herself excluded from the ADA because he or she is 
too impaired to do the job even with a reasonable accommodation.

The U.S. Supreme Court also took a narrow view of the “regarded 
as” prong of the definition. In older cases under the Rehabilitation Act, 
the Supreme Court attributed this prong to Congress’s concern with pro-
tecting the disabled against discrimination stemming not only from simple 
prejudice but also from “archaic attitudes and laws” and from “the fact 
that the American people are simply unfamiliar with and insensitive to the 
difficulties confront[ing] individuals with handicaps” (School Board of Nas-
sau County �. Arline, 1987). In the Sutton and Murphy cases, however, the 
Court introduced what amounts to a rather difficult “intent” element into 
the inquiry. It required the employee to show not only that the employer 
regarded the employee as unable to do the job at issue because of disability 
but also that the employer has essentially thought out its decision in terms 
of the primary definition of disability. In Sutton, the court ruled against 
plaintiffs barred from serving as pilots for failing to meet vision require-
ments that they argued were more stringent than necessary:

Petitioners have failed to allege adequately that their poor eyesight is 
regarded as an impairment that substantially limits them in the major 
life activity of working. They allege only that respondent regards their 
poor vision as precluding them from holding positions as a “global airline 
pilot.” . . . Because the position of global airline pilot is a single job, this 
allegation does not support the claim that respondent regards petitioners 
as having a substantially limiting impairment (Sutton �. United Airlines, 
Inc., 1999, pp. 492–493).

The mechanic involved in the Murphy case had been doing his job with 
excellent performance ratings for years but was fired because his hyperten-
sion barred him from getting the U.S. Department of Transportation truck-
driver’s license that his employer generally required mechanics to possess. 
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Murphy showed that he had not actually needed to drive in his work but 
failed to show that the employer “regarded him” as disabled because there 
was no evidence that the employer thought that he was too disabled to do 
any job other than the one that required the license. In both cases, people 
were fired because of impairments that the employer believed precluded 
them from doing the job that they had but were not protected by the ADA 
because they could not prove the employer thought about their fitness for 
a wide range of other, similar jobs.

The U.S. Supreme Court’s rulings have restricted the definition in other 
significant ways. In Toyota �. Williams, there was no dispute that the plain-
tiff had suffered from carpal tunnel syndrome for many years; had changed 
job assignments several times because of it; and had trouble with basic man-
ual tasks like gardening, dressing herself, and housework. In holding that 
her impairment did not substantially limit a major life activity, the Court 
ruled that “substantially” excluded “precludes impairments that interfere in 
only a minor way” with the activity and narrowed “major life activity” to 
mean one that is “of central importance to daily life” (Toyota Motor Manu-
facturing of, Kentucky, Inc. �. Williams, 2002, p. 197 [emphasis added]). 
Despite her undisputed impairment and the demonstrable limitations that 
it created, the plaintiff failed to qualify as disabled because “she could still 
brush her teeth, wash her face, bathe, tend her flower garden, fix breakfast, 
do laundry, and pick up around the house” (Toyota Motor Manufacturing 
of Kentucky, Inc. �. Williams, 2002, p. 202).

For many people with disabilities, medication, devices, adaptability, 
and sheer grit can mean that they are not in fact substantially limited in the 
activities of daily life. For them, the real barrier to participation in employ-
ment may be prejudice or stereotypes, meaning that when they suffer dis-
crimination the only “major life activity” that their impairment has limited 
is work itself, and then only because of the attitudes or actions of others. 
Under prior law and in the early days of the ADA, “working” seemed to 
be well accepted as a major life activity, but in the Sutton, Murphy, and 
Williams cases, the U.S. Supreme Court cast serious doubt on this, suggest-
ing that if the only activity impaired is working, the plaintiff will need to 
show that he or she is “unable to work in a broad class of jobs” (Sutton �. 
United Airlines, Inc., 1999; Murphy �. United Parcel Ser�ice, 1999; Toyota 
Motor Manufacturing of, Kentucky, Inc. �. Williams, 2002). In the words 
of the National Council on Disability, “[t]here are extensive examples of 
situations in the case law in which plaintiffs have been fired, refused em-
ployment, or otherwise disadvantaged in the workplace because of their 
actual or perceived impairments but have been unable to bring ADA actions 
because they could not meet what one federal court of appeals called the 
‘weighty showing’ of demonstrating that they would be precluded from a 
class or broad range of jobs” (National Council on Disability, 2004b).
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Lower Court Decisions: Few Plaintiff Victories

The effect of narrowing U.S. Supreme Court and courts of appeals rul-
ings can clearly be seen in the outcomes of reported ADA cases. A series of 
annual studies conducted by the editors of the Mental and Physical Disabil-
ity Law Reporter has analyzed Title I final case decisions in federal courts 
(Allbright, 2001, 2002, 2003, 2004, 2005; Parry, 1998, 1999, 2000). The 
studies have highlighted how rarely plaintiffs secure a favorable court judg-
ment or jury verdict in published ADA case decisions. Taking into account 
reversals on appeal, the plaintiff success rate in these cases ranged from just 
under 8 percent between 1992 and 1997 to as low as 3 percent from 2002 
to 2004. Colker’s study of published appellate decisions found that courts 
ruled in favor of defendants 94 percent of the time (Colker, 2001). Courts 
of appeals reversed prodefendant outcomes in trial courts only 21 percent 
of the time in Title I cases, whereas the rates were 26 to 48 percent in other 
types of cases that Colker reviewed. There was a similar gap in appellate re-
versals of trial court decisions in favor of plaintiffs: in ADA cases, plaintiff 
trial court victories were reversed 60 percent of the time, whereas the range 
was 33 to 52 percent in other kinds of cases. Only prisoners challenging 
their conditions of confinement were more likely than Title I plaintiffs to 
have a win reversal (69 percent) (Colker, 2001).

Case Outcomes Through Settlements: Benefits for Many Plaintiffs

While the studies of published Title I decisions demonstrate the impact 
of the narrow judicial interpretation of the law, reported case decisions 
are not a reliable indicator of overall outcomes, because most lawsuits are 
settled without a reported decision. Because settlements are voluntary, we 
presume that most of them entail some sort of payment or other benefit to 
the plaintiff. Moss and colleagues collected data from federal court files on 
a nationally representative sample of 4,114 lawsuits filed between 1993 and 
March 31, 2001, and linked the cases with administrative data obtained 
from the EEOC (Moss et al., 2005). Of the 3,624 federal court cases with 
identifiable outcomes, 2,219 (61 percent) were classified as settlements.1 
These findings are consistent with an earlier study of ADA cases in one 
judicial district (Rulli, 2000). The study confirmed that plaintiffs lose most 
cases that are decided by a judge on motions to dismiss or for summary 
judgment. Its finding that in ADA cases plaintiffs whose cases go to trial 

1 This included 1,397 cases (38.5 percent) in which the docket explicitly mentioned settle-
ment and 822 (22 percent) in which settlement was inferred from the docket file information 
as a whole. Combining court rulings and settlements, the researchers found that up to 62 
percent (n = 2,266) of the sample lawsuits may have brought some benefit to plaintiffs. For 
more details of the analysis, see the work of Moss et al. (2005).
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do as well as plaintiffs in other civil rights cases supports the view that the 
narrow definition of disability is the main doctrinal factor driving the low 
success rate for plaintiffs.

The study of Moss et al. (2005) also indicated that the vast majority of 
people eligible to file a Title I lawsuit in federal court did not invoke this 
right. During the period covered by the study, 201,371 Title I charges filed 
with the EEOC or state or local fair employment practice agencies (FEPAs) 
were not resolved to the charging parties’ satisfaction and were therefore 
eligible to be filed as lawsuits. The researchers estimated that only 27,725 
lawsuits were actually filed, meaning that up to 87 percent of employment 
claims filed with state and federal agencies were abandoned without a reso-
lution. The administrative process does serve a screening function, sparing 
the courts the labor of dealing with unsupported allegations, but the sheer 
volume of abandoned cases points to another important set of problems in 
the implementation of Title I, to which we turn next.

The Title I Enforcement System: Implementation Problems

Title I is enforced by the same agencies and under the same procedures 
as the nation’s other employment discrimination laws. People who believe 
that they have been discriminated against in employment on the basis of 
a disability may file an administrative charge with the EEOC or a state or 
local FEPA that contracts with the EEOC, which initiates an administrative 
dispute resolution process. If the administrative process fails to produce a 
satisfactory result, the worker can file an ADA lawsuit in state or federal 
court. The effectiveness of this enforcement system has been weakened by 
chronic underfunding of the EEOC in the face of ever growing workloads 
(Moss et al., 2001).

The Administrati�e Charge Process

The EEOC has primary enforcement authority for Title I. It contracts 
with state and local FEPAs to help with receiving and investigating em-
ployment discrimination charges. In theory, each case is investigated by the 
agency to the point at which it is settled or it is determined that the charge is 
supported or not supported by “reasonable cause” to believe that discrimi-
nation has occurred. Individuals who want to get to court as quickly as 
possible can short-circuit the administrative process by asking for a “right 
to sue” letter. The EEOC can take unresolved cases to court itself, alone or 
in collaboration with a complainant’s own attorney.

In fact, the EEOC has never been able to investigate all, or even most, 
complaints. It has had a backlog of cases since the earliest days, a backlog 
that by 1993, 1 year after Title I took effect, had reached 96,945 cases 
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(Moss et al., 2001; U.S. Government Accountability Office, 2005). Shortly 
after the ADA was enacted, the EEOC tried to deal with its backlog with a 
new system of intake triage. Based on the complainant’s initial submission, 
new cases were separated into three categories: clearly meritorious (Cat-
egory A) cases, clearly unsupported (Category C) cases, and cases whose 
merits could be determined only after further investigation (Category B). 
The agency made substantial progress in reducing case processing time, 
decreasing the inventory of charges awaiting resolution, focusing investi-
gative resources onto cases it believed to be strong, increasing its rate of 
“reasonable cause” determinations, and increasing the monetary benefits 
received by charging parties. By September 2000, 149,123 charges had been 
filed and resolved with the EEOC under the ADA, with median benefits of 
$6,000 per closure.

The new system is efficient, but has never been validated for accuracy. 
The C categorization is probably the most reliable because it depends upon 
objective factors like whether the employer has enough workers to be cov-
ered by the ADA. About 25 percent of cases are classified as Category C 
and quickly dismissed. Categorization as a Category A case requires more 
of a “feel” for the facts that make for a strong case. About 17 percent of 
cases are put in Category A. The problem with Category B is that inclusion 
rests on the classifier’s inability to assess the case’s merits without further 
fact finding, and most cases (57 percent) are rated Category B. Because of 
insufficient staff resources, most Category B cases and even some Category 
A cases are never seriously investigated, so the fate of a complaint hangs 
on a subjective rating based on only the information that the complain-
ant is able to articulate. Not surprisingly, good outcomes—settlements 
with benefits and reasonable cause findings—are highly correlated with 
the original classification decision. In spite of a very successful mediation 
program targeted at Category B cases (Moss et al., 2002), the majority of 
possibly meritorious ADA claims filed with the EEOC and FEPAs are never 
investigated or resolved.

Access to Legal Ser�ices

People do not need to retain an attorney to file a claim with the EEOC 
or a FEPA, nor does having an attorney during the administrative process 
raise the chances of resolving the case (Moss et al., 2001). The overall ben-
efit rate for individuals with attorneys (17.2 percent) was nearly identical 
to the overall benefit rate for individuals without attorneys (17.1 percent). 
Having an attorney does have a significant effect on the size of monetary 
settlements. Median actual monetary benefits for individuals with attorneys 
were significantly higher ($19,750) than those for individuals without at-
torneys ($4,482). Median projected monetary benefits (mainly “front pay” 
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or wage increases) were $19,500 for represented parties, whereas they were 
$16,200 for individuals without attorneys.

An inability to get legal help is probably one of the most important 
factors in the huge rate of claim abandonment between the administrative 
and judicial systems. People with attorneys during the EEOC/FEPA stage 
had significantly higher right-to-sue resolutions (31.4 percent) than indi-
viduals without attorneys (7.4 percent). Most (85 percent) Title I plaintiffs 
in federal court suits have attorneys, and those with attorneys had much 
better court results. The proportion of cases that were settled or decided 
for the plaintiff was about three times higher among plaintiffs who were 
represented by an attorney than among those representing themselves (68 
versus 23 percent (p < 0.0001]) (Moss et al., 2005).

ADA Complainants with Psychiatric Disabilities

Among the most troubling findings of ADA implementation research 
has been a difference in experiences and outcomes for people with psychi-
atric disabilities. People with psychiatric disabilities were less likely than 
people with other disabilities to have a case classified as Category A by the 
EEOC and less likely than other to have a case resolved with benefits, even 
when categorization is controlled for (Moss et al., 2001; Ullman et al., 
2001). They were slightly but significantly less likely to be referred by the 
EEOC to mediation, and employers were significantly less likely to agree 
to take part (Moss et al., 2002).

Once they were in court, people with psychiatric disabilities were sig-
nificantly less likely than people with other disabilities to feel that they were 
“treated with respect,” that the judge was “fair to both sides,” and that 
they were satisfied overall with their experience of filing a lawsuit. These 
differences in perception corresponded to actual differences in the outcomes 
of the lawsuits filed by the two groups of plaintiffs. Plaintiffs with psychi-
atric disabilities were only half as likely as those with other disabilities 
to receive a settlement or favorable court decision, even when important 
cofactors, such as health status, education, and having a lawyer, were con-
trolled for (Swanson et al., 2006). The data raise the possibility of “justice 
disparities” in the ADA enforcement system, that is, durable differences in 
outcomes between cases brought by people with psychiatric disabilities and 
those brought by people with other disabilities that are not attributable to 
differences in the legal and factual merits of the cases.

Countervailing Policies

For people whose disabilities are severe enough to place them on the 
margins of employability, the effects of Title I may be blunted by other 
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elements of national disability policy. Expansion of eligibility for federal 
Social Security programs2 made it easier for marginally employable people 
to get income and health benefits, a phenomenon that some believe was 
the main driver of the declining employment rates among the disabled in 
the 1990s (Stapleton and Burkhauser, 2003). Eligibility for these programs 
required leaving the workforce and proving that one was unable to engage 
in any substantial gainful activity. Historically, people receiving benefits un-
der these programs encountered substantial disincentives to going back to 
work. Workers returning to low-wage or part-time work faced the prospect 
of earning less than they received in benefits. Because Medicare/Medicaid 
benefits were tied to social security disability eligibility, going back to work 
could also mean a gap in or total loss of health insurance (Stapleton et al., 
2005). Court decisions under the ADA added another wrinkle: Defendants 
in discrimination cases may use an individual’s application for or accep-
tance of disability benefits as evidence that the individual is not “otherwise 
qualified” to work and therefore not protected from discrimination (Cle�e-
land �. Policy Management Systems Corp., 1999).

The government has acted in recent years to reshape Social Security 
to encourage beneficiaries to return to work and assist them with doing 
so. Legislation has expanded eligibility to programs that allow people to 
work and still receive benefits for a time, that allow increased access to 
vocational rehabilitation programs, that give state Medicaid administrators 
greater leeway to cover people returning to work from disability, that defer 
medical eligibility reviews for people trying to return to work, and that 
have funded advocacy organizations to improve communication between 
individuals with disabilities and state agencies (Ticket to Work and Work 
Incentives Improvement Act of 1999). Research is under way to assess the 
implementation and outcomes of these initiatives.

CONCLUSIONS

Despite widespread perceptions (or assertions) that Title I has not 
“worked,” the empirical picture is fuzzy and mixed. People with disabili-
ties continue to have lower employment rates than other Americans, but 
whether this is because of or in spite of the ADA is not known. There is 
evidence that the law improved employment rates for the portion of the 
disabled population most clearly protected by Title I. Employers know 
about and are implementing the law but continue to have negative attitudes 
toward people with disabilities. There is no doubt that the ADA has been 

2 SSDI provides cash benefits and Medicare benefits for disabled workers. SSI is a needs-
based program for adults and children ineligible for SSDI; it typically triggers eligibility for 
Medicaid (Social Security Advisory Board, 2006).
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narrowly interpreted by courts and imperfectly enforced by administrative 
agencies and the judicial system.

In the face of these findings, it is useful to heed the reminder that 
“Legal protections from discriminatory practice are probably indispens-
able, but such guarantees cannot be the only strategy toward ending the 
discrimination and social exclusion faced by Americans with disabilities” 
(Scotch, 2000, p. 222). The ADA stands as a long-term commitment to 
integrating people with disabilities into the mainstream of American life. 
The agencies, courts, lawyers, and employers responsible for fulfilling the 
U.S. Congress’s promise can do better and do more, but only in the context 
of a broader social change in attitudes about and behavior toward people 
with disabilities.
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Access to Telecommunications 
Technology by Americans with 

Disabilities: Key Laws and Policies
Karen Peltz Strauss*

INTRODUCTION

The earliest federal disability laws enacted in the United States had little 
to do with ensuring access by people with disabilities to telecommunications 
technologies. These statutes placed far greater emphasis on providing access 
to the physical world than to the virtual world of telephone networks. For 
example, the Architectural Barriers Act of 1968 required federal buildings 
and facilities to be accessible to people with disabilities,1 while the Reha-
bilitation Act of 1973 prohibited discrimination on the basis of disability 
in programs and activities that received federal funds.2 The latter statute 
requires reasonable accommodations for qualified people with disabilities 
in federal employment (Section 501)3; by contractors who do business with 
the federal government (Section 503)4; and by federally assisted programs 
and activities, such as public schools, colleges and universities, police and 
fire departments, libraries, prisons, mass transit systems, and museums 
(Section 504).5 These sections have been interpreted to require the auxiliary 

1 P.L. 90-480, 82 Stat. 718 (1968), codified at 42 U.S.C. §4151 et seq. 
2 P.L. 93-112, 87 Stat 390 (1973), codified at 29 U.S.C. §791 et seq.
3 29 U.S.C. §791. See also 29 C.F.R. §1614.
4 29 U.S.C. §793. See also 41 C.F.R. Part 60-741.
5 29 U.S.C. §794. Each agency has its own rules governing the programs and activities 

funded or administered by that agency. The U.S. Department of Justice has guidelines to help 
implement and oversee compliance with this section. See 28 C.F.R. §§42.503; 42.511.

*Principal, KPS Consulting.
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aids and services needed to ensure effective communication accommoda-
tions for people with disabilities, unless doing so would impose an undue 
hardship (significant difficulty or expense) on the operation of the covered 
entity.6 Ways to achieve access include, but are not limited to, the use of 
assistive listening systems, hearing aid compatible (HAC) phones, sign 
language interpreters, amplifiers, captioning, television decoders, screen 
readers, and materials in braille.

Although a by-product of the Rehabilitation Act was the provision 
of some telephone access, the first real efforts to secure equal access to 
telecommunications services actually took place at the state level, through 
grassroots efforts to reduce telephone rates for teletypewriter (TTY) us-
ers.7 At the time, all TTYs (also known as teletypewriters, text telephones, 
TDDs, or TTs) transmitted at a very slow speed of 60 words per minute. 
This paled in comparison to the 150 to 180 words per minute at which 
voice conversations were transmitted, resulting in large disparities between 
the costs of long-distance calls placed by TTY users and those placed by in-
dividuals who used conventional telephones. To compensate for the greater 
amount of time and toll charges required to complete a TTY call, local 
advocates launched efforts to secure service discounts from their state pub-
lic service commissions. The first states to respond were New York, which 
approved a 25 percent discount for TTY toll charges in July 1977,8 and 
Connecticut, which authorized a 75 percent reduction in TTY toll charges 
in December 1977.9 By the end of the mid-1980s, all but three of the states 
offered such toll reductions.10

In the late 1970s and throughout the 1980s, disability advocates also 
lobbied their state legislatures, regulatory commissions, and local telephone 

6 To determine whether an undue hardship exists, the agency balances the cost and type of 
the accommodation against the budget, size, and nature of the agency. As noted below, this 
is the same test used to determine whether an access feature will result in an undue burden 
under the Americans with Disabilities Act or is readily achievable under Section 255 of the 
Communications Act.

7 Karen Peltz Strauss, A New Ci�il Right: Telecommunications Equality for Deaf and Hard 
of Hearing Americans (Washington D.C.: Gallaudet University Press), 2006: 16.

8 New York Public Service Commission Order 27205 (July 6, 1977).
9 Connecticut Public Utilities Control Authority, Decision in Dkt. No. 77-0526, Application 

of Southern New England Telephone Company, and No. 77-0520, Petition of the Connecti-
cut Office of Consumer Counsel Regarding Tariffs of the Southern New England Telephone 
Company Concerning Usage of Teletypewriter Units (December 16, 1977).

10 Karen Peltz Strauss, “Television, Telephones, and TDDs . . . Access Is the Issue!” Gallaudet 
Today (Spring 1985): 17, 20. AT&T filed a federal tariff requesting reduction of all interstate 
TTY rates on August 21, 1981. See W. E. Albert, AT&T Administrator of Rates and Tariffs, 
letter to Secretary of the Federal Communications Commission, Transmittal 13822, August 
21, 1981, referencing Tariff 263. This set the trend for AT&T’s state affiliates, some of which 
volunteered to reduce their rates (e.g., Illinois and Massachusetts) and others of which were 
directed to do so by their state commissions (e.g., Arizona and Maine).
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companies for affordable specialized customer premises equipment (SCPE), 
such as TTYs, amplifiers, light signalers, and artificial larynxes. Although 
conventional voice telephone users were able to lease telephones for only 
a few dollars a month, at the time, people with communication disabilities 
were forced to spend hundreds of dollars for their specialized equipment. 
In 1979, California and South Dakota became the first states to distribute 
free or low-cost TTYs to certified deaf and hard-of-hearing individuals.11 
Over the next several years, other states followed suit, and by the close of 
the 1980s, specialized devices were being distributed to thousands of indi-
viduals with communication disabilities in about half the states.12

These state equipment distribution programs varied considerably both 
in their eligibility criteria and in their methods of distribution. Some states 
offered cost-free leases, others provided low-interest loans or vouchers for 
equipment, and still others granted outright ownership of the adaptive 
equipment. In many states, these programs were mandated by law; others 
were the product of voluntary efforts by local telephone companies. Most 
of the programs were supported by small surcharges on the telephone bills 
of the states’ telephone subscribers.

It was not until 1982 that the U.S. Congress first responded to the tele-
communications needs of people with disabilities at the federal level, when 
it enacted the Telecommunications for the Disabled Act (TDA).13 In that 
legislation, Congress relied on the Communications Act of 1934’s universal 
service obligation to declare telephone access by people with hearing loss 
to be a priority in our nation’s telecommunications policies. This obligation 
directs the Federal Communication Commission (FCC) to “make available, 
so far as possible to all the people of the United States . . . a rapid, efficient, 
nationwide, and worldwide wire and radio communication service with 
adequate facilities at reasonable charges.”14 Congress explained that the 
denial of telephone access to people with disabilities “would disserve the 
statutory goal of universal service [and] deprive many individuals of the 
opportunity to have gainful employment.”15 It further concluded that the 
“costs to society of such lost access, including impairment of the quality of 
life for disabled Americans, [would] far exceed [its] costs.”16

11 See e.g., Senate Bill 597, enacted as Chapter 1142, Statutes of 1979, and incorporated into 
California Pub. Util. Code §2881. The amount initially collected in California was 15 cents per 
subscriber; it was reduced to 3 cents after the collection of these charges created a surplus.

12 Peltz Strauss, A New Ci�il Right: 26-27, 50-51; National Center for Law and the Deaf, 
“Summary of State TDD Distribution Programs and/or Dual Party Relay Programs” (March 
1987, January 1988 editions), unpublished.

13 P.L. 97-410, 94 Stat. 2043 (1982) codified at 47 U.S.C. §610, as amended (1988).
14 47 U.S.C. §151.
15 H. Rep. No. 888, 97th Cong., 2d Sess. 4 (1982).
16 Id. 
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The TDA set the stage for a string of federal telecommunications laws 
requiring telephone and television access, many of which were similarly 
based on the FCC’s obligation to provide universal service to the general 
public.17 Through passage of the Hearing Aid Compatibility Act of 1988,18 
the Telecommunications Accessibility Enhancement Act,19 Title IV of the 
Americans with Disabilities Act (ADA),20 the Television Decoder Circuitry 
Act,21 Sections 255 and 305 of the Telecommunications Act,22 and Section 
508 of the Rehabilitation Act,23 Congress has consistently mandated that 
individuals with disabilities be included in the benefits of modern telecom-
munications, so that they can fully participate in employment, education, 
recreation, and other aspects of everyday life. These statutes have created 
mandates for hearing aid compatibility, telecommunications relay services, 
closed captioning, and other accessible telecommunications products and 
services in an effort to promote the independence, privacy, and productivity 
of the individuals for whom they have been enacted.

Federal mandates for accessibility have been a response to the failure of 
market forces to bring about much needed disability access features in tele-
communications products and services. The reasons that markets have not 
worked well are several. They include the smaller market size of each dis-
ability group, the generally lower incomes of these groups, and the frequent 
need for people with disabilities to obtain expensive assistive technologies 
to get mainstream technologies to meet their needs.24 Where market forces 
have failed, Congress has stepped in with regulatory mandates for telecom-
munications access, even where, in the same breath, it has deregulated other 
aspects of the telecommunications industry.

Congress has assigned the FCC the primary responsibility for imple-
menting these various statutes, although collaborative consumer-industry 
forums have also played a significant role in helping to shape the nation’s 
telecommunications policies. For example, the Telecommunications Access 
Advisory Committee (a federal advisory committee made up of telecom-
munications manufacturers and service providers, disability organizations, 
software developers, and assistive technology companies) worked with the 
Architectural Transportation Barriers Compliance Board (also known as 
the Access Board) from June through December 1996 to develop guidelines 
that formed the basis for the FCC’s guidelines on Section 255, which re-

17 Peltz Strauss, A New Ci�il Right: 34-35.
18 P.L. No. 100-394, 102 Stat. 976 (1988), codified at 47 U.S.C. §610.
19 P.L. No. 100-542, 102 Stat. 2721(1988), codified at 40 U.S.C. §762.
20 P.L. No. 101-336, 104 Stat. 327 (1990), codified at 47 U.S.C. §225.
21 P. L. No. 101-431, 104 Stat. 960 (1990), codified at 47 U.S.C. §§303(u); 330(b).
22 P.L. No. 104-104, 110 Stat. 56 (1996), codified at 47 U.S.C. §§255; 713.
23 P.L. 105-220, Title IV, §508(b), 112 Stat. 936 (1998), codified at 29 U.S.C. §794d.
24 Peltz Strauss, A New Ci�il Right: 4. 
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quires all telecommunications products and services to be accessible. A few 
years later, the Electronic and Information Technology Advisory Commit-
tee, again operating under the aegis of the Access Board, reached consensus 
on guidelines for electronic and information technology access by federal 
agencies under Section 508. Similarly, an FCC-appointed negotiated rule-
making committee in 1995 produced recommendations for making wireline 
phones in most workplaces HAC under the TDA.

In addition to these regulatory activities, nongovernmental, standards-
setting organizations have been called upon to define technical compliance 
with telecommunications access laws. The Electronics Industry Association 
(EIA) worked with captioning providers and television manufacturers to 
develop standards for the display of closed captions for both analog and 
digital television sets.25 Similarly, since the mid-1990s, the Alliance for Tele-
communications Industry Solutions has worked with telecommunications 
manufacturers and carriers and disability advocates to resolve technical is-
sues associated with providing hearing aid and TTY access to wireless and 
cordless phone technologies. Finally, the Web Accessibility Initiative of the 
World Wide Web Consortium continues to coordinate discussion among 
disability and industry representatives, researchers, and governmental en-
tities on solutions for making the Internet accessible to individuals with 
disabilities.26

FEDERAL LAWS

Telecommunications for the Disabled Act of 1982

Historical Background and Legislation

As noted above, the first federal law to specifically address telecommu-
nications access was the TDA of 1982. This legislation was prompted by 
two major events that raised concerns about the future of telecommunica-
tions access for people with disabilities. The first was a decision by AT&T 
and other major telephone manufacturers to alter the internal composition 
of their telephones; the second was the divestiture of AT&T.

25 EIA later changed its name to the Electronics Industry Alliance. The analog standard 
is contained at Television Receiver Performance Specification for Basic Closed Captioned 
Services, Draft Revision 6.0, EIA Standards Proposal, EIA/CEG Television Receiver Commit-
tee (R-4) (December 7, 1990), and was the basis for the FCC’s analog captioning technical 
standards at 47 C.F.R. §15.119. The digital standard is contained at EIA-708-A, “Digital 
Television Closed Captioning” (November 23, 1998), revised at EIA-708-B, “Digital Televi-
sion Closed Captioning” (December 1999), and was the basis for the FCC’s digital captioning 
technical standards at 47 C.F.R. §15.122.

26 See http://www.w3.org/WAI.
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Hearing aid compatibility There are two primary ways for a hearing aid 
to couple with telephones. One is through “acoustic coupling,” which al-
lows the hearing aid’s microphones to pick up and amplify sounds from the 
phone’s receiver. Because this method frequently does not create a tight seal 
between the hearing aid and the phone, individuals who use this coupling 
method can often hear distracting background noise and feedback that 
results when the hearing aid output is reflected off the handset and reampli-
fied by the microphone. The second method, inductive coupling, allows the 
hearing aid user to turn off the microphone to eliminate that noise and feed-
back. Instead, the user’s hearing aid has a small, coiled wire called a telecoil, 
or “T-coil,” that receives the signal (i.e., telephone conversation) through 
a magnetic field in the telephone’s handset. In the 1960s, most telephones 
in America were equipped with receivers that had sufficient magnetic field 
strength to couple with T-coil-equipped hearing aids.

In the 1970s, however, AT&T and GTE began increasing their reliance 
on lighter telephone handsets that used fewer expensive metallic materi-
als and were more tamper resistant at payphones but that did not have 
magnetic fields strong enough to couple with hearing aid telecoils. As a 
consequence, hearing aid users with moderate to severe hearing loss began 
finding it harder to locate telephones that could inductively couple with 
their hearing aids. Efforts by people with disabilities to persuade the com-
panies to switch back to the older HAC handsets achieved only moderate 
success.27 Although the companies did eventually agree to install the new 
HAC receivers in all future payphones, to retrofit older payphone models, 
and to provide HAC telephones to individuals upon request, they contin-
ued producing the lighter, incompatible receivers and installing these in 
residences and businesses throughout the country.

When hearing aid users continued to complain about the many places 
where they could not access telephones, the companies created a portable 
telephone adapter that could convert the acoustic signals from any phone 
into magnetic signals to achieve inductive coupling. However, this solu-
tion was rejected by the hearing aid user community as being stigmatizing, 
costly, and cumbersome. Many of the affected individuals, especially senior 
citizens with limited dexterity, found it difficult to create the tight seal 
needed each time that the adapter had to be strapped onto the handset’s 
receiver. More importantly, these consumers did not want to be treated 
differently from the general public; they insisted that it was their right to 

27 These efforts were largely spearheaded by a maverick group of senior citizens who called 
themselves the Organization for Use of the Telephone (OUT).
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have all telephones universally compatible through inductive coupling with 
hearing aids.28

During the 1970s, as the number of telephones without inductive 
coupling proliferated throughout government agencies and private busi-
nesses, hearing aid advocates went to Congress to secure legislation that 
would require hearing aid compatibility on all telephones.29 Ultimately, 
they were only partially successful. Rather than require universal compat-
ibility, the TDA of 1982 created a new category of telephones—“essential 
telephones”—which would have to provide internal compatibility with 
hearing aids.30 Included in this category were all phones that were coin 
operated, phones frequently needed for use by persons using hearing aids, 
and phones provided for emergency use. As a partial compromise for not 
requiring hearing aid compatibility on all phones, Congress also required 
all telephone packages to be conspicuously labeled so that consumers could 
easily locate HAC phones.31

Subsidies for SCPE In addition to addressing the HAC issue, a second 
and equally important matter addressed in the TDA concerned the avail-
ability and affordability of the SCPE needed by people with disabilities 
to access the telephone network. This stemmed from concerns about a 
1980 FCC ruling called the “Second Computer Inquiry,” or “Computer 
II,” which required local telephone companies to separate the provision 
of their telephone equipment from their regulated services to prevent the 
costs of producing telephone products from being subsidized with revenues 
from telephone services.32 Although the goal of this ruling was to spur 
greater competition by new entrants into the telephone business, the new 
arrangement threatened to force people with disabilities to pay the full and 
sometimes exorbitant costs of SCPE. To prevent this from occurring, the 
TDA gave states the authority to allow their telephone companies to con-

28 See, e.g., Statement of David Saks, OUT, Hearings on S. 604 and S. 2355 before the 
Subcommittee on Communications of the Senate Committee on Commerce, Science, and 
Transportation, 97th Cong., 2d Sess. (May 6, 1982): 27.

29 During this period, several bills were introduced, although all failed to achieve passage. 
See, e.g., H.R. 5022, 96th Cong., 2d Sess. (1979); S. 2642, 96th Cong., 2d Sess. (1979); H.R. 
375, 97th Cong, 1st Sess. (1981).

30 P.L. 97-410, 94 Stat. 2043 (1982), codified at 47 U.S.C. §610, as amended (1988).
31 47 U.S.C. §610(d). The House report explained that these labels had to explain “in a clear 

and understandable manner, whether and how persons with impaired hearing may use such 
equipment effectively.” H. Rep. No. 888, 97th Cong., 2d Sess. 12 (1982). 

32 Second Computer Inquiry, 77 FCC 2d 384 (May 2, 1980), recon., 84 FCC 2d 50 (De-
cember 30, 1980), further recon., 88 FCC 2d 512 (1981), aff’d sub nom., Computer and 
Communications Industry Assn �. FCC, 693 F. 2d 198 (D.C. Cir. 1982), cert. den’d, 461 
U.S. 938 (1983), aff’d on second further recon., FCC 84-190 (May 4, 1984), codified at 47 
C.F.R. 64.702.
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tinue subsidizing the costs of providing SCPE with the rates received from 
their general subscribers.33 Congress explained that while deregulation of 
telecommunications equipment might ensure a competitive market for most 
ratepayers, this simply would not work for people with disabilities:

For most ratepayers, deregulation may indeed ensure a competitive market 
in telephone sets and eliminate subsidies for such sets from local rates. For 
the disabled, however, the ban on cross-subsidization could mean unregu-
lated price increases on the costly devices that are necessary for them to 
have access to the telephone network. Disabled persons who are unable 
to afford the full costs of this equipment will lose access to telephone 
service.”34

FCC Regulations

FCC rules implementing the hearing aid provisions of the TDA estab-
lished the magnetic field strength needed to achieve internal inductive cou-
pling with telephones, set forth labeling requirements, and further defined 
which telephones were deemed to be “essential” under the TDA.35 These 
phones fell into the following categories:

• Telephones pro�ided for emergency use, including telephones in 
isolated locations (e.g., tunnels and elevators); telephones in confined set-
tings (e.g., hospital rooms) needed to notify others about life-threatening 
or emergency situations, unless the individual had another alternative; and 
telephones installed with the explicit purpose of being able to contact pub-
lic authorities in an emergency (e.g., call boxes that connected directly to 
emergency personnel);

• Telephones frequently needed by people with hearing loss, includ-
ing telephones at the employee’s workstation when needed to fulfill regular 
work duties; telephones in public buildings and businesses; credit card 
telephones; telephones in nursing homes, hospitals, and prisons where in-
dividuals could be confined; and telephones in at least 10 percent of rooms 
in hotels and motels; and

• Coin-operated telephones, including phones on public property or 
semipublic locations (e.g., drugstores, gas stations, and private clubs).

After passage of the TDA, the FCC modified its Computer II rule, clear-

33 47 U.S.C. §610(g).
34 H. Rep. No. 888 at 3-4. 
35 47 C.F.R. §68.316 contains the technical specifications for hearing aid compatibility, 

and 47 C.F.R. §68.112 defines essential telephones. This labeling requirement has since been 
removed from the Code of Federal Regulations because all newly manufactured phones are 
required to be HAC.
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ing the way for continued cross-subsidization of the costs of SCPE, and for 
states to develop programs for the distribution of specialized equipment. 
The new rule, in effect to this day, states:

Any communications common carrier may provide, under tariff, customer 
premises equipment (other than hearing aid compatible telephones as de-
fined in part 68 of this chapter), needed by persons with hearing, speech, 
vision or mobility disabilities. Such equipment may be provided to per-
sons with those disabilities or to associations or institutions that require 
such equipment regularly to communicate with persons with disabilities. 
Examples of such equipment include, but are not limited to, artificial lar-
ynxes, bone conductor receivers and TTs.36

Hearing Aid Compatibility Act of 1988

Historical Background and Legislation

During the years following passage of the TDA, the number of domestic 
and foreign manufacturers who began selling inexpensive and incompatible 
telephones in the United States significantly increased. Hearing aid users 
grew increasingly frustrated with the limited scope of the TDA’s provisions 
as they watched millions of inaccessible handsets get installed in “nonessen-
tial” locations throughout the country. They returned to Congress to renew 
their attempts to secure passage of a HAC law that would enable them to 
use any telephone, regardless of where it was located.

Although it took an additional 6 years, Congress eventually responded 
with the Hearing Aid Compatibility Act of 1988, which required all wire-
line telephones manufactured or imported for use in the United States 
after August 16, 1989, to have an internal means of providing hearing 
aid compatibility.37 Manufacturers of cordless telephones were given an 
additional 3 years to comply, though wireless phones were provisionally 
exempt pending further FCC review. Again, Congress relied on the FCC’s 
universal service mandate to conclude that “advances in technology have 
made communication possible and it is time that hearing impaired persons 
are included in ‘all the people:’”38

No matter how broadly the FCC defines “essential,” it is impossible to 
specify in advance all the telephones that a hearing aid user might need. 
Traveling salespeople, repairmen and women, doctors, and others who 
make house calls or work outside of an office, for instance, often use tele-
phones that would not be classified as “essential.”. . . Similarly, it is impos-

36 47 C.F.R. §64.606(a).
37 P.L. 100-394, 102 Stat. 976 (1988), codified at 47 U.S.C. §610. 
38 H. Rep. No. 674, 100th Cong., 2d Sess. 6 (1988), referring to 47 U.S.C. §151.
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sible to predict beforehand when an emergency situation may arise. . . . In 
short, the situations in which a hearing aid user would need access to a 
telephone are innumerable.39

FCC Regulations

Although advocates were successful in finally securing a universal HAC 
law, a significant gap between the 1982 and the 1988 HAC statutes left 
consumers without the access that advocates had sought. Specifically, be-
tween the time that the 1982 Act was passed and the time that the 1988 
Act went into effect, a huge number of incompatible phones were put into 
circulation, which left millions of hearing aid users with moderate to severe 
hearing loss without any means of using the telephone in hospitals, hotels, 
and many places of business. Hearing aid advocates spent the next several 
years trying to convince the FCC to expand its definition of HAC-required 
“essential telephone” locations to close this gap. This culminated in an 
FCC-led negotiated rulemaking that successfully produced a consensus 
among disability advocates, businesses, telephone manufacturers, and gov-
ernmental agencies for a new schedule of deadlines that expanded the scope 
of existing HAC phones in workplaces, hotels and motels, and health care 
facilities.40 In addition to inductive coupling, the new regulations (issued 
in 1996) created a new requirement for volume control on all wireline and 
cordless telephones manufactured in or imported into the United States 
after January 1, 2000.41 Authority for this novel mandate was found in 
statements, contained in the legislative history of both the 1982 and 1988 
Acts, confirming Congress’s view that inductive coupling was only one of 
many ways of achieving hearing aid compatibility (volume control being 
another), as well as directives by Congress in both statutes encouraging the 
use of new technologies to achieve access.42

39 S. Rep. No. 391, 100th Cong., 2d Sess. 3 (1988), citing to Testimony of Karen Peltz 
Strauss, Gallaudet University, before the Communications Subcommittee of the Senate Com-
mittee on Commerce, Science, and Transportation.

40 Access to Telecommunications Equipment and Ser�ices by Persons with Disabilities, 
Report and Order, CC Dkt. No. 87-124, FCC 96-285, 11 FCC Rcd 8249 (July 3, 1996), 
amending 47 C.F.R. §68.112. See also 47 C.F.R. §68.4, containing the general requirements 
for handsets to be HAC under the 1988 Act.

41 47 C.F.R. §68.6. The technical standards for volume control are contained at 47 C.F.R. 
§68.317. The FCC rejected arguments that competitive market forces would provide sufficient 
quantities of amplified telephones.

42 For example, a finding in the 1988 Act “anticipated improvements in both telephone and 
hearing aid technologies.” P.L. 100-394 §2. In addition, the House report stated that this Act 
did “not require induction as the sole method of telephone/hearing aid coupling. It is flexible 
and allows for other methods of compatibility.” H. Rep. No. 674 at 12. 
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Wireless Telephones

Just as the struggle to obtain HAC wireline phones was reaching its 
final resolution, Americans began discovering the benefits of mobile tele-
phones. The earliest wireless phones introduced in the United States relied 
on analog transmissions and did not pose a problem for hearing aid users. 
However, when digital wireless phones began to be deployed with increas-
ing frequency in about the mid-1990s, it was discovered that these created 
electromagnetic interference that made their use with T-coil-equipped hear-
ing aids very difficult. Digital wireless technologies produce pulsing signals 
as they send messages, which, when picked up by hearing aids, can cause 
buzzing or other high-pitched noises. Because the 1988 Act had exempted 
all wireless handsets from the hearing aid compatibility mandates, manu-
facturers were not engaging in efforts to eliminate this type of interference. 
Initial attempts to convince the wireless phone industry to resolve this prob-
lem produced few or no results, and in 1995, hearing aid advocates filed a 
petition with the FCC to lift the HAC exemption for these phones.

Although the FCC expressed serious concerns about the new accessibil-
ity barrier, the agency feared taking any regulatory action that would delay 
the rollout of wireless technologies in the United States. Instead, the FCC 
merely directed the wireless industry to work with consumers to resolve 
the new hearing aid compatibility problem on its own. But negotiations 
between the wireless industry and consumer advocates over the next 5 years 
failed to achieve a consensus on a solution for the mobile handset issue, 
and by the turn of the century, the precipitous decline in the availability of 
analog phones threatened to eliminate all wireless telephone access for these 
hearing aid wearers. By now, not only was more than 40 percent of the 
American public reliant on digital wireless telephone technologies, but these 
technologies promised far greater sound quality, versatility, and pricing than 
their analog predecessors. In 2000, consumers went back to the FCC to 
renew their request for a wireless hearing aid compatibility requirement.

Again, years went by without FCC action. Finally, during the summer 
of 2002, the FCC announced its intent to eliminate its “analog rule,” a 
rule originally put into place in the early 1980s requiring all wireless carri-
ers to provide analog service.43 The FCC determined that the rule was no 
longer needed to foster competition and was now impeding innovation by 
forcing wireless carriers to operate in both the analog and digital modes. 
The FCC directed the wireless industry to gradually phase out these tech-

43 Year 2000 Biennial Regulatory Re�iew—Amendment of Part 22 of the Commission’s 
Rules to Modify or Eliminate Outdated Rules Affecting the Cellular Radiotelephone Ser�ice 
and other Commercial Mobile Radio Ser�ices, Report and Order, WT Dkt No. 01-108, 17 
FCC Rcd 18401 (September 24, 2002), Order on Reconsideration, FCC 04-22 (February 12, 
2004).
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nologies over a 5-year period (by February 18, 2008), during which time 
the industry would develop technical solutions for digital phone hearing 
aid compatibility. Failure to achieve access within this period would result 
in an extension of the analog rule for an unspecified period of time. The 
Commission explained that it was taking this action because market forces 
would not address the hearing aid problem:

We find that, given the scarcity of digital devices that may be used with 
hearing aids, persons with hearing disabilities could be left without ac-
cess to mobile telephony services in the event that the analog requirement 
is removed immediately and carriers are able to shut down their analog 
facilities. While we anticipate that market mechanisms will, for the most 
part, ensure access to digital services for most consumers . . . [t]he same 
economic incentives do not exist that would ensure that persons with hear-
ing disabilities have adequate access to digital wireless service because they 
account for only a small percentage of mobile telephony users.44

While the FCC’s new order created a powerful incentive for the wireless 
industry to achieve digital wireless accessibility within a specified time, the 
rapid decline in analog phones in retail establishments spurred advocates to 
continue pushing for an affirmative mandate for hearing aid compatibility. 
In July of 2003, consumers finally got their way in an FCC ruling that cre-
ated a schedule for certain wireless phones to become HAC over the next 
several years (Box F-1)45 This time, hearing aid compatibility was defined 
to include both inductive and acoustic coupling, as well as acceptable levels 
of interference.46 By now, 88 percent of all wireless telephone subscribers 
used digital services.

As a guide to fulfilling the new requirements, companies were directed 
to comply with ANSI C63.19, a standard which had been devised by Stan-
dards Committee 63 on Electromagnetic Compatibility of the American 

44 Id. at ¶28, citing Reply Comments of the National Association of the Deaf.
45 Section ��.�(a) of the Commission’s Rules Go�erning Hearing Aid-Compatible Telephones, 

Report and Order, WT Dkt. 01-309, FCC 03-168, 18 FCC Rcd 16753 (released August 14, 
2003), erratum, 18 FCC Rcd 18047 (2003), codified at 47 C.F.R. §20.19. On June 9, 2005, the 
FCC slightly modified the final rules, in response to a petition for reconsideration filed by the 
Cellular and Internet Telecommunications Association. Section ��.�(a) of the Commission’s 
Rules Go�erning Hearing Aid-Compatible Telephones, Order on Reconsideration and Further 
Notice of Proposed Rulemaking, FCC 05-122, 18 FCC Rcd 11208 (June 21, 2005).

46 The FCC relied on language in the legislative history of the 1988 HAC Act to expand the 
hearing aid compatibility requirement to acoustic coupling and reduced interference. The 1988 
House report had stated: “The hearing aid bill will not freeze today’s technology and inhibit 
future development. The bill only requires that telephones be compatible; it does not mandate 
any particular type of technology. Induction coupling and electromagnetic fields are not even 
mentioned. See H. Rep. No. 674 at 8. See also S. Rep. No. 391 at 2 (“Telephones may also be 
‘compatible’ without a telecoil. Some telephones, for instance, contain internal amplifiers. . . . 
It is also possible that other means of ‘compatibility’ may be developed in the future.”)
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BOX F-1 
Hearing Aid Compatibility Rules for Wireless Telephones 

47 C.F.R. §20.19

Schedule of Deadlines

 • By September 16, 2005, in order to achieve acoustic coupling without inter-
ference, every digital telephone manufacturer and carrier had to make available 2 
handset models with reduced RF emissions for each air interface (CDMA, TDMA, 
GSM, iDEN).
 • By September 16, 2005, each of the 5 largest digital wireless carriers (Ve-
rizon, T-Mobile, Cingular, Sprint, Nextel) had to make available, per air interface, 
either 4 handset models with reduced RF emissions or 25 percent of the total 
number of its handset models.
 • By September 16, 2006, each of the 5 largest digital wireless carriers had 
to make available, per air interface, either 5 handset models with reduced RF 
emissions or 25 percent of the total number of its handset models.
 • By September 16, 2006, in order to achieve inductive coupling, every digital 
manufacturer and carrier had to provide 2 handset models with telecoil coupling 
for each air interface.
 • By February 18, 2008, 50 percent of all digital phones must have reduced 
RF emissions for acoustic coupling.
 • After 2008, the FCC may review its regulations and determine whether it 
will require 100 percent acoustic coupling.

De Minimis Exemptions

 • Digital manufacturers, carriers or service providers that offer 2 or fewer 
digital wireless handset models (on a per air interface basis) do not need to meet 
the wireless HAC mandates.
 • Digital manufacturers or carriers that offer 3 digital wireless handset models 
must produce 1 compliant model.

Labeling

 • Detailed information on the ASNI C63.19 rating system must be contained 
in a product manual.
 • Conspicuous labeling of the phone’s interference rating must appear on the 
outside of its box.
 • Although the FCC does not have jurisdiction over hearing aid manufactur-
ers, it encourages these companies to provide labeling on hearing aid immunity 
levels.

Reporting Requirements

 The FCC requires wireless companies to regularly report on progress made 
to achieve HAC handsets, including their testing, standards setting activities, out-
reach activities, and the feasibility of achieving 100% HAC for all digital wireless 
phones after 5 years.
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National Standards Institute (ANSI).47 The standard assigns each hearing 
aid a rating for the level of immunity that it provides when used in both 
the microphone and telecoil modes. It also gives every wireless handset a 
rating for its magnetic signal strength, magnetic field emissions, and radio 
frequency emissions. Hearing aid users can then add together the ratings 
to determine how well each handset is expected to work with each hear-
ing aid.

Cordless Telephones

Although most cordless wireline telephones have been HAC since their 
temporary exemption from the HAC Act expired in 1991, new concerns 
about the lack of compatibility in cordless phones that operate at a higher 
frequency—5.8 gigahertz (GHz)—have prompted a number of complaints 
to the FCC, as well as new efforts by telephone manufacturers, advocates, 
and Gallaudet University researchers to resolve this problem.

AMERICANS WITH DISABILITIES ACT

Historical Background and Legislation

As noted above, the Rehabilitation Act of 1973 prohibited discrimina-
tion on the basis of disability by programs that were federally operated, 
administered, or funded. However, until 1990, no federal law prohibited 
discrimination on the basis of disability by private retail establishments, 
private employers, and state and local governmental programs that did 
not receive federal aid. Originally patterned after the Civil Rights Act of 
1964, the ADA closed this gap by prohibiting discrimination on the basis 
of disability in the private sector and by all local governments, whether or 
not they received federal financial assistance.48 The goal of this omnibus 
statute was to promote the independence, productivity, and integration 
of all Americans with disabilities throughout society.49 The Act is divided 
into five titles. Title IV, which focuses specifically on telecommunications, 
is discussed in detail below.

Title I, which covers private employers with 15 or more employees, 
employers in state and local governments, members of Congress, and oth-
ers in the federal legislative branch, requires the provision of accessible 

47 The full title of ANSI C63.19 is the American National Standard for Methods of Measure-
ment of Compatibility Between Wireless Communication Devices and Hearing Aids.

48 P.L. 101-336, 104 Stat. 327 (1990), codified at §12101 et seq. 
49 The ADA was largely prompted by two reports prepared by the National Council on 

the Handicapped (later renamed the National Council on Disability): Toward Independence, 
released in 1986, and On the Threshold of Independence, released in 1988.
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telecommunications and technologies when these are needed by qualified 
individuals with disabilities to perform the essential functions of a job; to 
apply for employment; or to enjoy other employee benefits and privileges, 
including training, social functions, and employee services.50 Under Title 
II, state and local governments must provide effective communication to 
people with disabilities in their programs, services, and activities.51 Enti-
ties covered under this title include, but are not limited to, social services, 
transportation, public education, libraries, judicial systems, and legislative 
proceedings. Title III similarly requires commercial facilities and places of 
public accommodation, including stores, hotels, movie theaters, restaurants, 
recreational facilities, and professional offices (e.g., the offices of lawyers, 
physicians, and accountants), to provide the auxiliary aids and services 
needed to ensure effective communication.52 Accommodations or auxiliary 
aids and services that can be used to achieve effective communication under 
any of these titles include, but are not limited to, TTYs, telephone ampli-
fiers, assistive listening devices, computer-aided transcription services, sign 
language interpreters, HAC telephones, captioning services and equipment, 
audio recordings, computer disks, large print, and materials in braille.53 
However, the entities covered under all three titles are required to provide 
such assistance only where doing so will not impose an undue burden upon 
their operations.54

In addition to the obligations described above, local governments that 
provide emergency telephone services must make those services directly 
accessible to callers using TTYs, so that these individuals need not rely on 
relay services or third parties to access 9-1-1 and other local emergency 

50 42 U.S.C. §12112 et seq. 
51 42 U.S.C. §12131 et seq. Title II guidelines on telecommunications access, issued by the 

U.S. Department of Justice, can be found at 28 C.F.R. §35.160-162. 
52 42 U.S.C. §12181 et seq. Title III guidelines on telecommunications access, again issued 

by the U.S. Department of Justice, are at 28 C.F.R. §36.303(c)—(e). 
53 Public accommodations that typically provide the opportunity to make telephone calls 

on “more than an incidental convenience basis” (e.g., hospitals and hotels), are specifically 
required to provide TTYs upon request. 28 C.F.R. §36.303(d)(1). According to the U.S. De-
partment of Justice, TTY access must also be provided for security phones needed to enter 
public accommodations. 56 Fed. Reg. 35567 (July 26, 1991).

54 Title I uses the term “undue hardship,” but the factors used to assess this defense, found 
at 47 U.S.C. §12111(10), are nearly identical to those used for the undue burden standard 
under Titles II and III. Similarly, these factors are the same as those used for determining 
undue hardship under the Rehabilitation Act. They require balancing the cost and nature of 
the accommodation or aid with the financial resources of the facility and the impact of the 
accommodation or aid on its operations. See, e.g., 28 C.F.R. §36.104 (Title III).
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authorities.55 State and local governments also have a specific obligation to 
ensure that their websites are accessible to people with disabilities. Among 
other things, this requires ensuring that website materials are available in 
text versions so that persons who are blind or have vision disabilities can 
use talking screen readers to access that information.56 The law on whether 
websites are covered under Title III, however, is less definitive. Although the 
U.S. Department of Justice has indicated that it does believe that Title III 
covers the websites of entities that are otherwise covered under the ADA,57 
two federal circuit courts have released opinions suggesting that the Act 
does not cover services provided in virtual space.58 These opinions are in 
conflict with other federal court rulings that public accommodations cannot 
exclude people with disabilities from entering their facilities, whether their 
services are provided in physical or electronic space.59

In 1991, as required under the ADA, the Access Board released the 
ADA Accessibility Guidelines for Buildings and Facilities (ADAAG) that 
set forth technical specifications for making physical structures accessible.60 
A number of these guidelines directly pertain to telecommunications ac-
cessibility, including requirements to make a certain percentage of newly 
constructed or renovated hotel rooms TTY accessible and mandates for 
payphones in public places, such as covered malls, hospitals, convention 
centers, stadiums, and transportation depots, to be TTY accessible. The 
ADAAG also contains technical standards for equipping telephones with 
volume control features and hearing aid compatibility.61

55 28 C.F.R. §35.162. The actual requirement to provide this access was contained in the 
legislative history of Title II at H. Rep. No. 485, Part 2, 101st Cong., 2d Sess., at 84–85 (May 
15, 1990). Similar language was also inserted into the ADA Conference Report at Conf. Rep. 
No. 596, 101st Cong., 2d Sess., at 67–68 (July 12, 1990). 

56 More information about U.S. Department of Justice requirements to make local govern-
ment websites accessible can be found at http://www.ada.gov/websites2.htm.

57 Specifically, the U.S. Department of Justice submitted an amicus brief in Hooks �. OK-
Bridge, Inc., 232 F. 3d 208 (5th Cir. 2000), taking this position. 

58 Chabner �. United of Omaha Life Insurance Company, 225 F. 3d 1042 (9th Cir. 2000) 
(holding that an insurance office must be physically accessible but the provision of insurance 
policies to customers need not be equally accessible to people with disabilities); Access Now, 
Inc. �. Southwest Airlines, 385 F. 3d 1324 (11th Cir. 2004).

59 Doe �. Mutual of Omaha Insurance Comp., 179 F. 3d 557, 559 (7th Cir. 1999), cert. 
den’d, 120 S. Ct. 845 (2000) (ruling that the owner or operator of a store, website, or other 
facility that is open to the public, whether in physical or electronic space, cannot exclude 
individuals with disabilities nor treat them differently); Carparts Distribution Center, Inc. �. 
Automoti�e Wholesaler’s Association of New England, Inc., 37 F. 3d 12, 19 (ruling that public 
accommodations do not need to have physical structures to be covered by the ADA).

60 36 C.F.R. Part 1191, Appendix A.
61 Id. at §§4.1.3(17)(c); 10.3.1(12); 4.31.9.
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Title IV—Telecommunications Relay Services

Background and Statutory Pro�isions

Prior to the 1960s, deaf individuals had virtually no way to com-
municate independently by telephone. This changed in 1968, when a deaf 
engineer named Robert Weitbrecht figured out a way to attach a telephone 
modem to outdated teletype machines that had been discarded by telecom-
munications companies and news services. Although Weitbrecht’s inven-
tion enabled deaf people to send text directly over the telephone network 
to other individuals with these TTYs, a method was still needed to enable 
TTY users to make telephone calls to people who did not have one of 
these devices. Telecommunications relay services (TRS) were created for 
this purpose. To use a relay service, a TTY user calls a relay operator, also 
called a communications assistant (CA), and gives the CA the number of 
the person whom he or she wishes to call. After the CA connects the two 
parties, the caller types out his or her part of the conversation, which the 
CA then voices to the receiving party. When the hearing party responds, the 
CA types that part of the conversation back to the caller. The call continues 
in this fashion, with the CA reading everything that the caller types and 
typing back all responses.

The private and state relay services created in the 1970s and 1980s 
were underfunded and understaffed and generally placed limitations on 
the number and length of calls, operating hours, and even call content. 
Relay service quality was also inconsistent from state to state, with few 
standards for relay confidentiality or CA qualifications in grammar and 
spelling.62 The vast majority of states also disallowed interstate calls, for 
fear of violating interstate boundaries. Title IV of the ADA was designed to 
eliminate the many barriers that confronted people who needed this service 
to communicate by telephone and create relay uniformity across the United 
States.63 Once again, when enacting this provision, Congress relied on the 
Communications Act’s universal service obligation.64

Under Title IV, telephone companies must provide relay services that 
enable people with hearing or speech disabilities to engage in telephone 
communication that is “functionally equivalent” to the conventional voice 
telephone communication enjoyed by people without these disabilities.65 At 
a minimum, principles of functional equivalency require that

62 See, for example, Bill White, “Dual Party Relays . . . How Far Will They Fly?” Silent 
News, May 1990 at 13.

63 47 U.S.C. §225.
64 47 U.S.C. §225(b)(1).
65 47 U.S.C. §225(a)(3).
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• TRS operate 24 hours every day;
• TRS users pay rates no greater than the rates paid for functionally 

equivalent voice communication services with respect to such factors as the 
duration of the call, the time of day, and the distance from the point of call 
origination to the point of its termination;

• relay operators not refuse calls or limit the length of calls;
• relay operators not disclose the content of any relayed conversation 

or keep records of the content of any conversation beyond the duration of 
the call; and

• relay operators not intentionally alter a relayed conversation.66

Common carriers may fulfill their TRS responsibilities by providing 
these services individually, through designees, through a competitively se-
lected vendor, or in concert with other carriers.67 Congress also provided 
a mechanism for states to receive certification to operate relay programs 
on behalf of the carriers in their jurisdictions, so long as those states meet 
minimum relay standards set by the FCC and provide adequate procedures 
and remedies for enforcing these mandates.68 At present, all 50 states plus 
the U.S. territories have relay certification.

FCC Regulations

Since 1991, the FCC has had an ongoing series of rulemaking proceed-
ings to refine and update its TRS mandates.69 Guiding these proceedings 
have been the overarching goals of achieving functionally equivalent tele-
communications access and ensuring that TRS users are able to benefit from 
the most advanced relay technologies.70 These proceedings have resulted in 
the availability of a host of relay services that can now meet diverse com-
munication needs:

• Text-to-speech relay services. Text-to-speech relay services trans-
mit conversations over the public switched telephone network (PSTN) be-
tween individuals who have TTYs or ASCII capability on their computers 
and voice telephone users. The CA converts everything that the text caller 
types into voice and the hearing person says into typed text. This service is 
mandated and must be provided 24 hours a day, 7 days a week.

66 These various mandates are contained at 47 U.S.C. §225(d).
67 47 U.S.C. §225(c).
68 47 U.S.C. §225(f).
69 These mandates are found at 47 C.F.R. §§64.604 and 64.605.
70 The ADA explicitly directs the FCC to ensure that its Title IV rules encourage the use of 

existing technology and do not discourage or impair the development of improved technology. 
47 U.S.C. §225(d)(2).
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• Video relay services. Video relay services (VRS), approved by the 
FCC in March of 2000,71 use sign language interpreters, remotely accessed 
via a high-speed Internet connection, to voice everything that is signed by 
the deaf person and to sign back all voiced responses from the hearing 
party. These services allow native sign language users to converse naturally 
and to convey emotional content through the interpreter. Because they take 
place in real time, VRS can also facilitate conference calls and calls that 
have voice menu selections. In addition, because VRS are not text based, 
they are especially beneficial for children, senior citizens, and others who 
have difficulty typing. These services are not mandated, but providers who 
offer them must make them available 24 hours a day, 7 days a week.

• Speech-to-speech relay services. Speech-to-speech relay services, 
approved in the FCC’s March 2000 order, use specially trained CAs who 
can understand difficult-to-understand speech patterns. The CA listens to 
the caller and repeats what that person says to the called party. The indi-
vidual with the speech disability can then hear the called party’s responses 
without intervention from the CA. These services are mandated and must 
be provided 24 hours a day, 7 days a week.

• Internet protocol relay services. Internet protocol (IP) relay ser-
vices, approved by the FCC in April 2002,72 allow a user to access text-
based relay services via the Internet using a wired or wireless computer, 
personal digital assistant, web phone, or other IP-enabled device. This 
service is authorized, but not mandated.

• Captioned telephone relay services. Captioned telephone relay ser-
vices, approved by the FCC in August 2003,73 enable users to simultane-
ously listen to and read the captions of what the hearing person involved in 
the call is saying. Unlike other forms of relay, callers may dial their parties 
directly and automatically get connected to the CA. Once the parties are 
connected, the CA revoices all conversation spoken by the hearing person. 
Voice recognition technology automatically transcribes these words from 
the CA’s voice into text, which is then generated into captions and trans-
mitted back to the caller, so that he or she can read what the hearing party 
is saying. At the same time, the person with hearing loss can use residual 

71 Telecommunications Relay Ser�ices and Speech-to-Speech Ser�ices for Indi�iduals with 
Hearing and Speech Disabilities, Report and Order and Further Notice of Proposed Rulemak-
ing, CC Dkt. No. 98-67, FCC 00-56, 15 FCC Rcd 5140 (March 6, 2000).

72 Pro�ision of Impro�ed Telecommunications Relay Ser�ices and Speech-to-Speech Ser�ices 
for Indi�iduals with Hearing and Speech Disabilities, Declaratory Ruling and Second Further 
Notice of Proposed Rulemaking, CC Dkt. No. 98-67, FCC 02-121, 17 FCC Rcd 7779 (April 
22, 2002), Order on Reconsideration, FCC 03-46 (March 14, 2003).

73 Telecommunications Ser�ices and Speech-to-Speech Ser�ices for Indi�iduals with Dis-
abilities, Declaratory Ruling, CC Dkt. No. 98-67, FCC 03-190, 18 FCC Rcd 16121 (August 
1, 2003). 
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hearing to hear the hearing person’s voice. Captioned telephone relay is 
very popular among older Americans who have lost their hearing because 
it closely mirrors the typical telephone experience. This service is authorized 
but not mandated.

• Spanish relay services. In its March 2000 order, the FCC estab-
lished a mandate for common carriers to offer interstate relay services in 
Spanish. States can decide for themselves whether they wish to provide 
Spanish-language relay services for relay calls within their states.

• Voice and hearing carryover. The voice carryover (VCO) and hear-
ing carryover (HCO) forms of TRS use CAs to convey messages for only 
one leg of each call. VCO is used by people who cannot hear but who can 
speak: the individual uses his or her own voice to talk directly to the called 
party and uses the CA only to type back responses. HCO allows a hearing 
individual with a speech disability to listen directly to the other party and 
to use the CA to speak what he or she types. VCO and HCO are mandated 
and must be provided 24 hours a day, 7 days a week.

• Other mandated services. In addition to the mandated services 
described above, the following relay services are mandated and must be 
provided 24 hours a day, 7 days a week: VCO to TTY, VCO to VCO, HCO 
to TTY, and HCO to HCO.

Other Relay Considerations

Confidentiality The FCC has recognized that to achieve true functional 
equivalency to voice telephone calls, TRS providers must maintain the 
strict confidentiality of all relay calls. More specifically, the CA must act 
as a “transparent conduit relaying conversations without censorship or 
monitoring functions.”

Speed of answer The speed with which a relay call is answered is a prime 
indicator of the extent to which the service is functionally equivalent to 
voice telephone services. Because a relay service is intended to be a substi-
tute for a voice telephone dial tone, the FCC requires that relay network fa-
cilities and CA staffing be sufficient so that under projected calling volumes, 
the probability of a busy response because of loop trunk congestion or CA 
unavailability is the functional equivalent of what a voice caller would ex-
perience when placing a call through the voice telephone network.74

Funding and cost recovery The ADA provides that the costs incurred 
by intrastate TRS providers may be recovered from the subscribers to in-

74 VRS are held to a different standard because these services are still relatively new and 
because there are a limited number of interpreters in the United States.



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

��� THE FUTURE OF DISABILITY IN AMERICA

trastate services and that the costs attributable to interstate TRS may be 
recovered from the interstate jurisdiction. The two exceptions to this policy 
are expenses associated with the provision of VRS and IP relay. Because it 
is difficult to ascertain the geographic origination of these calls, their costs 
are recovered entirely from interstate subscribers. The National Exchange 
Carriers Administration collects contributions from all interstate and in-
ternational telecommunications carriers, determines an appropriate rate 
of reimbursement, and dispenses funds to bona fide relay providers. States 
may decide for themselves how to fund their intrastate relay services.

Mandatory minimum standards FCC rules set forth other mandatory 
minimum standards and technical requirements. These are summarized in 
Box F-2.

Future Issues

The major TRS-related issues currently under consideration by the FCC 
are described in the following sections.

VRS numbering In July of 2000, the FCC released a ruling directing com-
mon carriers nationwide to allow all relay callers—deaf, hard-of-hearing, 
and hearing or speech disabled callers—to access relay services by dialing 
“7-1-1.”75 The goal was to make relay dialing fast, easy, and uncompli-
cated so that callers anywhere could be able to access these services. While 
7-1-1 has been effective in facilitating relay access for PSTN-based calls, 
easy dialing remains a problem for VRS users. At present, when a hearing 
person tries to initiate a VRS call by dialing a provider’s toll-free number, 
that person typically needs the IP address of the deaf VRS user’s equipment 
to enable the interpreter to establish a video link with the person receiving 
the call. However, most residential IP addresses are dynamic; that is, they 
can change at any given time and are therefore very difficult to ascertain. 
To address this situation, some VRS providers use their own database of 
“proxy” or “alias” numbers, which allows VRS customers to have a con-
stant “telephone number” that is automatically mapped to their dynamic 
IP address. Unfortunately, because these databases generally cannot be 
used from one provider to the next, deaf VRS users often have multiple 
telephone numbers or extensions (one for each VRS provider) to get calls 
from hearing people.

To remedy this situation, the FCC has opened a rulemaking proceeding 

75 The Use of N11 Codes and Other Abbre�iated Dialing Arrangements, Second Report and 
Order, CC Dkt. No. 92-105, FCC 00-257 (August 9, 2000), codified at 47 C.F.R. §§64.601(1), 
64.603.
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requesting comment on the feasibility of establishing a single, open, and 
global database of proxy numbers that could be used by all service provid-
ers to allow hearing people to call any VRS user through any VRS provider 
without having to know every VRS users’ current IP address.76 This type 
of universal numbering would be neutral with respect to both the provider 
and the video equipment that the customer uses, just as are ordinary phone 
numbers.

Interoperability of VRS protocols In a recent ruling, the FCC determined 
that all VRS consumers must be able to place VRS calls through the services 
of any VRS providers and that all VRS providers must be capable of receiv-
ing calls from and transmitting calls for any VRS consumer.77 The order 
was prompted by the prior marketing practices of some VRS providers that 
had required consumers to use a single provider in exchange for free video 
equipment or broadband service. VRS users were able to access multiple 
VRS providers only by using multiple pieces of equipment or broadband 
connections, an arrangement that the FCC determined was both burden-
some and inconsistent with notions of functional equivalency.

A related interoperability issue concerns the protocols used by VRS 
providers to transmit their calls over the Internet. Although the standard 
currently used for transmitting real-time voice and video over packet-
based networks by most VRS providers is H.323, newer entrants to the 
VRS market are beginning to rely on Session Initiation Protocol (usually 
referred to as SIP) for this purpose. The FCC has opened a proceeding 
to determine whether it should adopt specific Internet protocols for VRS 
providers to prevent incompatible protocols from creating new barriers for 
VRS consumers.78

Emergency access FCC rules require TRS providers to be capable of 
immediately and automatically transferring emergency 9-1-1 calls to an 
appropriate public safety answering point (PSAP) that can respond with 
fire, police, or medical attention.79 An appropriate PSAP is defined as one 
that the caller would have reached by directly dialing 9-1-1 or that is ca-
pable of dispatching emergency services expeditiously. While PSTN-based 
TRS providers comply with this directive, it often takes longer to connect 

76 Telecommunications Relay Ser�ices and Speech-to-Speech Ser�ices for Indi�iduals with 
Hearing and Speech Disabilities, and the Americans with Disabilities Act of 1��0, Declaratory 
Ruling and Notice of Proposed Rulemaking, CG Dkt. No. 03-123, FCC 06-57 (May 9, 2006). 
Easy dialing access remains a problem for Internet-based text relay for the same reasons that 
it poses a problem for VRS. 

77 Id.
78 Id. at ¶55.
79 47 C.F.R. §§64.604(a)(4). 
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BOX F-2 
TRS Mandatory Minimum Standards 

47 C.F.R. §64.604 and §64.605

Technical Standards

 • Mandated TRS and English VRS must be offered 24 hours a day, seven days a 
week.
 • TRS providers must be capable of handling ASCII and Baudot formats, in any 
speed generally in use.
 • TRS providers must answer 85% percent of all categories of TRS calls (except 
VRS) within 10 seconds by any method that enables the call to immediately be placed, 
and not put in a queue or on hold.
 • Network facilities and CA staffing shall be sufficient so that under projected 
calling volume, the probability of a busy response due to loop trunk congestion or CA 
unavailability shall be functionally equivalent to what a voice caller would experience 
when placing a call through the voice telephone network.
 • TRS providers must be capable of handling any type of call normally provided 
by common carriers except coin sent-paid calls, which are now exempt; the burden of 
proving the infeasibility of handling a particular type of call is on the carriers.
 • TRS providers are prohibited from refusing single or sequential calls or limiting 
the length of relay calls.
 • TRS providers must ensure user confidentiality and with the exception of STS 
calls, CAs may not keep records of the contents of any conversation. STS CAs may 
retain information from a call to facilitate the completion of consecutive calls.
 • Relay conversations must be conducted in real time.
 • TRS providers must be able to handle emergency (911) calls and relay them 
to the appropriate public safety answering point (PSAP). An appropriate PSAP is a 
PSAP that the caller would have reached through direct 911 dialing, or that is capable 
of dispatching emergency services expeditiously. The CA must pass along the caller’s 
telephone number when a caller disconnects before being connected to emergency 
services. Waivers for this requirement are in place until 2008 for VRS and IP relay.
 • TRS users may not be charged rates that are any greater than the rates paid for 
functionally equivalent voice communication services with respect to such factors as 
the duration of the call, the time of day, and the distance from the point of origination 
to the point of termination.
 • TRS users must be given their choice of interexchange carrier for long distance 
calls to the same extent that voice telephone users are given this choice.
 • TRS providers must have redundancy features that are functionally equivalent 
to the equipment in telephone central offices, including uninterruptible power for emer-
gency use.
 • TRS providers must give STS users the option of maintaining a list of names 
and telephone numbers used frequently by that individual.

Mandates Pertaining to Communication Assistants and VRS Interpreters

 • CAs must have competent skills in typing, grammar, spelling, interpretation of 
typewritten ASL and familiarity with hearing and speech disability cultures, languages 
and etiquette.
 • CAs must type at a minimum speed of 60 words per minute (Technological aids 
may be used to achieve this speed). Providers must give oral-to-type tests to verify 
this speed.

 • CAs may not intentionally alter or disclose the content of a relayed conversation 
and must relay all conversations verbatim unless the user specifically requests sum-
marization or requests interpretation of an ASL call. An STS CA may facilitate a call with 
the permission of the caller, so long as the CA does not interfere with the independence 
of the caller and the caller maintains control of the conversation.
 • A CA answering or placing a call must stay with a TRS/VRS call for a minimum 
of 10 minutes and with an STS call for a minimum of 15 minutes to avoid disruptions 
to the call.
 • TRS providers must undertake their best efforts to accommodate a user’s re-
quest for a particular CA gender.
 • VRS interpreters must be qualified, defined as able to interpret effectively, 
accurately, and impartially, both receptively and expressively, using any necessary 
specialized vocabulary.

Mandates Pertaining to Specific TRS or Telephone Features

TRS providers must be capable of handling

 • answering machine and voice mail retrieval
 • call release functionality
 • speed dialing functionality
 • three-way calling functionality
 • pay-per-call calls
 • interstate Spanish TRS calls

Interactive Voice Response Systems and Recorded Messages: CAs must use a hot key 
to inform TRS users when the incoming call is a recorded message or uses an inter-
active menu. TRS providers shall electronically capture recorded message and retain 
them for the length of the call. No additional charges may be imposed for additional 
calls needed to complete calls involving recordings or interactive messages.

Consumer Complaints

 • Logs: Each state and interstate TRS provider must maintain a log of consumer 
complaints filed with the state or TRS provider, and must include in such logs the date 
each complaint was filed, the nature of each complaint, the date of resolution, and an 
explanation of the resolution. States and TRS providers shall submit summaries of 
these logs to the Commission each year.
 • Contact persons: State TRS programs, interstate TRS providers, and TRS pro-
viders that have state contracts must provide the FCC with a contact person and/or 
office that handles TRS consumer information and TRS complaints. These are to be 
posted on the FCC’s website: http://www.fcc.gov/cgb/dro/trs_contact_list.html.

Outreach

Common carriers have an obligation to ensure that individuals in their service areas, 
including people who are hard of hearing, speech disabled, senior citizens and mem-
bers of the general population, are aware of the availability and use of all types of TRS. 
Ways to achieve this include publication of information in directories, billing inserts, and 
through directory assistance services. In addition, carriers providing telephone voice 
transmission services have an obligation to conduct ongoing education and outreach 
programs to publicize the availability of 711 TRS access in a manner “reasonably de-
signed to reach the largest number of consumers possible.”
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BOX F-2 
TRS Mandatory Minimum Standards 

47 C.F.R. §64.604 and §64.605

Technical Standards

 • Mandated TRS and English VRS must be offered 24 hours a day, seven days a 
week.
 • TRS providers must be capable of handling ASCII and Baudot formats, in any 
speed generally in use.
 • TRS providers must answer 85% percent of all categories of TRS calls (except 
VRS) within 10 seconds by any method that enables the call to immediately be placed, 
and not put in a queue or on hold.
 • Network facilities and CA staffing shall be sufficient so that under projected 
calling volume, the probability of a busy response due to loop trunk congestion or CA 
unavailability shall be functionally equivalent to what a voice caller would experience 
when placing a call through the voice telephone network.
 • TRS providers must be capable of handling any type of call normally provided 
by common carriers except coin sent-paid calls, which are now exempt; the burden of 
proving the infeasibility of handling a particular type of call is on the carriers.
 • TRS providers are prohibited from refusing single or sequential calls or limiting 
the length of relay calls.
 • TRS providers must ensure user confidentiality and with the exception of STS 
calls, CAs may not keep records of the contents of any conversation. STS CAs may 
retain information from a call to facilitate the completion of consecutive calls.
 • Relay conversations must be conducted in real time.
 • TRS providers must be able to handle emergency (911) calls and relay them 
to the appropriate public safety answering point (PSAP). An appropriate PSAP is a 
PSAP that the caller would have reached through direct 911 dialing, or that is capable 
of dispatching emergency services expeditiously. The CA must pass along the caller’s 
telephone number when a caller disconnects before being connected to emergency 
services. Waivers for this requirement are in place until 2008 for VRS and IP relay.
 • TRS users may not be charged rates that are any greater than the rates paid for 
functionally equivalent voice communication services with respect to such factors as 
the duration of the call, the time of day, and the distance from the point of origination 
to the point of termination.
 • TRS users must be given their choice of interexchange carrier for long distance 
calls to the same extent that voice telephone users are given this choice.
 • TRS providers must have redundancy features that are functionally equivalent 
to the equipment in telephone central offices, including uninterruptible power for emer-
gency use.
 • TRS providers must give STS users the option of maintaining a list of names 
and telephone numbers used frequently by that individual.

Mandates Pertaining to Communication Assistants and VRS Interpreters

 • CAs must have competent skills in typing, grammar, spelling, interpretation of 
typewritten ASL and familiarity with hearing and speech disability cultures, languages 
and etiquette.
 • CAs must type at a minimum speed of 60 words per minute (Technological aids 
may be used to achieve this speed). Providers must give oral-to-type tests to verify 
this speed.

 • CAs may not intentionally alter or disclose the content of a relayed conversation 
and must relay all conversations verbatim unless the user specifically requests sum-
marization or requests interpretation of an ASL call. An STS CA may facilitate a call with 
the permission of the caller, so long as the CA does not interfere with the independence 
of the caller and the caller maintains control of the conversation.
 • A CA answering or placing a call must stay with a TRS/VRS call for a minimum 
of 10 minutes and with an STS call for a minimum of 15 minutes to avoid disruptions 
to the call.
 • TRS providers must undertake their best efforts to accommodate a user’s re-
quest for a particular CA gender.
 • VRS interpreters must be qualified, defined as able to interpret effectively, 
accurately, and impartially, both receptively and expressively, using any necessary 
specialized vocabulary.

Mandates Pertaining to Specific TRS or Telephone Features

TRS providers must be capable of handling

 • answering machine and voice mail retrieval
 • call release functionality
 • speed dialing functionality
 • three-way calling functionality
 • pay-per-call calls
 • interstate Spanish TRS calls

Interactive Voice Response Systems and Recorded Messages: CAs must use a hot key 
to inform TRS users when the incoming call is a recorded message or uses an inter-
active menu. TRS providers shall electronically capture recorded message and retain 
them for the length of the call. No additional charges may be imposed for additional 
calls needed to complete calls involving recordings or interactive messages.

Consumer Complaints

 • Logs: Each state and interstate TRS provider must maintain a log of consumer 
complaints filed with the state or TRS provider, and must include in such logs the date 
each complaint was filed, the nature of each complaint, the date of resolution, and an 
explanation of the resolution. States and TRS providers shall submit summaries of 
these logs to the Commission each year.
 • Contact persons: State TRS programs, interstate TRS providers, and TRS pro-
viders that have state contracts must provide the FCC with a contact person and/or 
office that handles TRS consumer information and TRS complaints. These are to be 
posted on the FCC’s website: http://www.fcc.gov/cgb/dro/trs_contact_list.html.

Outreach

Common carriers have an obligation to ensure that individuals in their service areas, 
including people who are hard of hearing, speech disabled, senior citizens and mem-
bers of the general population, are aware of the availability and use of all types of TRS. 
Ways to achieve this include publication of information in directories, billing inserts, and 
through directory assistance services. In addition, carriers providing telephone voice 
transmission services have an obligation to conduct ongoing education and outreach 
programs to publicize the availability of 711 TRS access in a manner “reasonably de-
signed to reach the largest number of consumers possible.”
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emergency relay calls to appropriate 9-1-1 personnel than it takes to con-
nect directly dialed voice 9-1-1 calls, because relay calls are routed through 
the PSAPs’ 10-digit administrative numbers rather than through the native 
selective routing system. Thus, even where 9-1-1 relay access is provided, 
many believe that this affords only second-class status to its users.

A more significant problem exists with respect to the handling of emer-
gency calls made by VRS and Internet-based relay users. Although number 
and location information for relay calls made over the PSTN can automati-
cally be passed through to PSAPs, relay calls made over the Internet are 
not linked to specific geographic locations and therefore cannot similarly 
be automatically transferred. This limitation has led the FCC to waive the 
requirement to handle emergency calls for VRS and text-based Internet re-
lay service providers until 2008. On November 30, 2005, the FCC released 
a notice of proposed rulemaking seeking comment on the best methods of 
handling these emergency calls.80 Among other things, the Commission is 
seeking feedback on whether the solution for VRS and Internet-based relay 
services should mirror the solution for voice over Internet protocol (VoIP) 
services, which requires the customers of interconnected VoIP services to 
register the physical location where they will be originating their calls so 
that emergency authorities can be directed to the appropriate location.81

Telecommunications Accessibility Enhancement Act of 1988

Although the Architectural Barriers Act of 1968 required federal build-
ings to be accessible to people with disabilities, well into the 1980s most 
federal government buildings did not have TTY devices. This left many 
people with hearing loss without a means to contact federal governmental 
agencies. To remedy this, in June 1986, the Access Board, in conjunction 
with the U.S. Department of the Treasury and the Interagency Coordinat-
ing Council (ICC), announced the creation of a pilot federal relay service 
that would relay calls between TTY users and governmental employees 
who used conventional voice telephones.82 When this service—initially 
staffed with a single relay operator—quickly became overwhelmed with 
calls, consumers approached Congress about expanding the federal relay 
service and installing TTYs in all governmental offices. Although the latter 
proposal was abandoned, in 1988, Congress passed the Telecommunica-

80 In the Matter of Telecommunications Relay Ser�ices and Speech-to-Speech Ser�ices for 
Indi�iduals with Hearing and Speech Disabilities, Notice of Proposed Rulemaking, CG Docket 
No. 03-123, FCC 05-196 (November 30, 2005).  

81 In the Matter of IP-Enabled Ser�ices and E�11Rrequirements for IP Enabled Ser�ice 
Pro�iders, First Report and Order and Notice of Proposed Rulemaking, WC Dkt. Nos. 04-36; 
05-196, FCC 05-116 (June 3, 2005) (E911 Order). 

82 51 Fed. Reg. 23251 (June 26, 1986).
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tions Accessibility Enhancement Act (TAEA), which created a new Federal 
Relay Service (FRS) that transferred the day-to-day relay operations from 
the Access Board to the General Services Administration (GSA).83 By 1998, 
FRS evolved into a 24-hour-a-day, 7-day-a-week service, and by 2000, it 
had a staff of more than 100 operators who handled tens of thousands of 
inbound and outbound calls each month. The service now provides the full 
range of relay services that are available under the ADA.

In addition to its relay mandates, the TAEA directed GSA to work with 
the Access Board, the ICC, the FCC, and other federal agencies to take the 
actions needed to ensure that the federal telecommunications system is fully 
accessible to people with hearing and speech disabilities for communication 
with and within federal agencies and to promote research by federal agen-
cies, state agencies, and private entities to “reduce the cost and improve 
the capabilities of telecommunications devices and systems that provide 
accessibility to hearing-impaired and speech-impaired individuals.”84 The 
Act also ordered the publication of a directory of the TTYs used in federal 
agencies,85 required that each house of Congress establish a policy for its 
members to obtain TTYs,86 and directed the federal government to adopt 
a TTY logo to signify the presence of TTY devices.87

Section 255 of the Telecommunications Act of 1996

Historical Background and Legislation

In the mid-to-late 1980s, the convergence of computer and telephone 
technologies, together with the introduction of new and innovative telecom-
munications services and equipment, prompted local telecommunications 
companies to seek federal legislative relief from many of the restrictions im-
posed upon them by the AT&T divestiture. When Congress started drafting 
legislation to ease some of these limitations, disability advocates took the 
opportunity to seek stronger safeguards for access to all telecommunica-
tions products and services by people with disabilities.

Up until this time, the only way for most people with disabilities to ob-
tain telecommunications access was through reliance on specialized rather 

83 P.L. 100-542, 102 Stat. 2721(1988), codified at 40 U.S.C. §762a-d. 
84 40 U.S.C. §762b. Unfortunately, these provisions have not been enforced since the Act 

was passed.
85 40 U.S.C. §762a(b)(5).
86 40 U.S.C. §762d.
87 40 U.S.C. §762a(b)(6). In July 1989, a contest held at Gallaudet University’s Deaf Way 

Conference in Washington, D.C., resulted in the selection of a TTY logo created by a young 
deaf artist named Jennifer Hummel. The logo is now used to identify TTYs throughout gov-
ernmental agencies and in many locations around the world. 
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than mainstream equipment. This approach created several problems. First, 
assistive devices were often expensive and hard to locate in retail establish-
ments. Second, the technology associated with the specialized telecommu-
nications equipment often lagged behind mainstream telecommunications 
technologies, which evolved at a very swift pace. Third, the access provided 
by the specialized equipment was generally slower, more complicated, or 
otherwise inferior to the access provided by mainstream equipment.

Also, people with disabilities did not want to continue having to “catch 
up” whenever new technologies were developed. Instead, they wanted their 
needs to be considered and access features to be built in as new products 
and services were being designed and developed. To this end, they asked 
Congress to incorporate principles of “universal design” into the Com-
munications Act. This meant that they wanted telecommunications busi-
nesses to make their mainstream telecommunications products and services 
accessible to the widest range of individuals right “off the shelf,” without 
the need for additional adaptation. When the Telecommunications Act of 
1996 passed, Section 255 incorporated these principles of universal design 
for all telecommunications products and services. This section requires 
manufacturers of telecommunications equipment and customer premises 
equipment and providers of telecommunications services to design, develop, 
and fabricate their equipment and services so that they are accessible to 
and usable by individuals with disabilities, if accessibility and usability are 
readily achievable.88 If accessibility and usability are not readily achievable, 
then a manufacturer or service provider must ensure that its equipment or 
service is compatible with peripheral devices or the SCPE that is commonly 
used by people with disabilities.

Determining whether something is readily achievable requires balanc-
ing the cost and nature of the access feature against the resources of the 
covered entity—much in the same way that an undue burden determination 
is made under the Rehabilitation Act or the ADA.89 Not required are access 
features that are technically infeasible or that would so fundamentally alter 
the product that they would substantially reduce the functionality of the 
product, render some features inoperable, substantially and materially alter 
the shape, size, or weight of the product, or impede or deter the use of the 
product by other individuals.

A parallel obligation, contained in Section 251 of the Act, prohibits 
telecommunications carriers from installing network features, functions, or 
capabilities that do not comply with the Section 255 guidelines.90 Section 
251 requires that telecommunications carriers ensure that the configura-

88 P.L. 104-104 (1996), 110 Stat. 56 (1996), codified at 47 U.S.C. §255.
89 47 C.F.R. §§6.3(g).
90 47 U.S.C. §251.
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tion of their network architecture (i.e., hardware, software, and databases 
associated with the routing of telecommunications services) complies with 
the FCC’s accessibility rules.

FCC Regulations

FCC rules on Section 255, effective since January 28, 2000, require 
telecommunications manufacturers and service providers to evaluate the 
accessibility, usability, and compatibility of equipment and services, as early 
and consistently as possible throughout their design, development, and fab-
rication. All basic and advanced telephone services including call waiting, 
speed dialing, call forwarding, computer-provided directory assistance, call 
monitoring, caller identification, call tracing and repeat dialing, interactive 
voice response systems, and voice menus are covered under the rules. In 
addition, under a ruling that came out in June 2007, services provided by 
interconnected voice-over Internet protocol providers are covered because 
of their functional similarity to traditional telephone services.91

The customer premises equipment covered by the rules includes all 
equipment used on an individual’s premises to originate, route, or terminate 
telecommunications, as well as software integral to the operation of the 
telecommunications functions of the equipment, whether or not it is sold 
separately. Examples are wireline and wireless telephones, pagers, and fax 
machines.

Accessibility In determining whether a product is accessible, a manufac-
turer must evaluate the extent to which the product’s various input, control, 
and mechanical functions, as well as its output, display, and control func-
tions, are operable without vision, hearing, manual dexterity, speech, cogni-
tive skills, and other functionalities.92 All information needed to operate the 
product, including “text, static or dynamic images, icons, labels, sounds, 
or incidental operating cues,” must also be made accessible to people with 
various types of disabilities.93 Some of the access features that companies 
have already started to incorporate to meet the accessibility requirement 
include nibs or capital letters on keypads; vibrating features and volume 
control on telephones; jacks for TTYs; accessible telephone intercept mes-

91 Implementation of Section 2�� and 2�1(a)(2) of the Communications Act of 1���, as 
Enacted by the Telecommunications Act of 1���, Access to Telecommunications Ser�ices, 
Telecommunications Equipment, and Customer Premises Equipment by Persons with Dis-
abilities, Report and Order and Further Notice of Inquiry, WT Dkt No. 96-198, FCC 99-181, 
16 FCC Rcd 6417 (September 29, 1999), codified at 47 C.F.R. Parts 6 and 7.

92 47 C.F.R. §6.3(a)(1).
93 47 C.F.R. §6.3(a)(2).
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sages; the ability to change the color, font, or lighting on keypads and 
screens; and the provision of speech output on cell phones.94

Usability Telecommunications service providers and manufacturers must 
also evaluate whether their products and services are “usable by” individu-
als with disabilities.95 This mandate requires functionally equivalent access 
to the full operation of and the documentation for the product, including 
instructions, product information, technical support hotlines and databases, 
customer support call centers, repair services, and billing departments. 
Among other things, companies must provide end-user product documen-
tation in alternate formats (such as braille and large print) and access to 
services in alternate modes (TTY, e-mail, etc.) at no additional charge to 
the consumer requesting these accommodations.

The FCC has also stated that “usable by” requires manufacturers and 
service providers to include consumers with disabilities in market research 
projects, focus groups, pilot demonstrations, and product trials when a 
company otherwise engages in these activities. Similarly, companies must 
make reasonable efforts to validate unproven access solutions with people 
with disabilities or disability-related organizations.

Compatibility The FCC’s rules explain that the Section 255 requirement 
to make mainstream equipment compatible with peripheral devices applies 
to peripheral devices employed in connection with telecommunications 
equipment or customer premises equipment used to translate, enhance, or 
otherwise transform telecommunications into a form that is accessible to 
individuals with disabilities, such as TTYs, visual signaling devices, and 
amplifiers.96 The requirement to achieve compatibility with SCPE covers 
equipment commonly used by individuals with disabilities to originate, 
route, or terminate telecommunications, such as direct-connect TTYs.97 
Assistive technology devices, such as hearing aids or eyeglasses, which 
have a broad application outside the telecommunications context, are not 
SCPE or peripheral equipment even if they are used in conjunction with 
telecommunications devices. In addition to its overall mandate to provide 
compatibility, FCC rules have four very specific requirements for telecom-
munications compatibility:

94 The last accommodation was the product of a formal complaint under Section 255 against 
Verizon Wireless and Audiotext for their failure to make an accessible wireless phone for 
people who are blind or who have vision disabilities. The cell phone with speech output was 
produced after a settlement was reached between the parties.

95 47 C.F.R. §6.3(k).
96 47 C.F.R. §§6.3(b), (f).
97 47 C.F.R. §§6.3(h).
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• There must be external electronic access to all information and 
control mechanisms.

• There must be a connection point for external audio-processing 
devices.

• Products that have a function for voice communication shall pro-
vide a standard nonacoustic connection point for TTYs. Users must also be 
able to easily turn a microphone on and off to intermix speech with TTY 
(for VCO- and HCO-type functions).98

• Products shall support all cross-manufacturer nonproprietary stan-
dard signals used by TTYs.

Section 508 of the Rehabilitation Act of 1973

In the Workforce Investment Act of 1998, Congress strengthened the 
requirements of Section 508 of the Rehabilitation Act of 1973 to require 
all federal agencies to develop, procure, maintain, and use accessible elec-
tronic and information technologies, unless doing so would create an undue 
burden for the agency.99 Access Board guidelines, released on December 
21, 2000, have applied this mandate to telecommunications, computers, 
software applications, video and multimedia products and applications, and 
web-based intranet and Internet information and applications.100 Among 
other things, the guidelines require federal agencies to maintain telecommu-
nications products that provide hearing aid compatibility and amplification 
and that support TTY transmissions;101 accessible caller identification de-
vices for individuals who cannot see displays;102 and TTY-compatible voice 
mail, auto-attendant, and interactive voice response telephone systems.103 

98 Because only VCO and not HCO was mentioned in the regulations, some companies have 
implemented the former feature but not the latter feature in their products.

99 Rehabilitation Act Amendments of 1998, P.L. 105-220 §408(b), 112 Stat. 936 (1998), 
codified at 29 U.S.C. §794d. 

100 65 Fed. Reg. 80499-80528 (December 21, 2000), codified at 36 C.F.R. §1194 et seq. On 
April 25, 2001, GSA, the U.S. Department of Defense, and the National Aeronautics and Space 
Administration amended the Federal Acquisition Regulation to incorporate these standards. 66 
Fed. Reg. 20894 et seq. (April 25, 2001), amending 48 C.F.R. Parts 2, 7, 10, 11, 12, 39. 

101 36 C.F.R. §1194.23(a) provides that “Telecommunications products or systems which 
provide a function allowing voice communication and which do not themselves provide a TTY 
functionality shall provide a standard non-acoustic connection point for TTYs. Microphones 
shall be capable of being turned on and off to allow the user to intermix speech with TTY 
use.” In addition, Subsection (b) requires telecommunications products that include voice 
communication functionality to support all commonly used cross-manufacturer nonpropri-
etary standard TTY signal protocols. Subsections (f) and (g) establish standards for telephone 
volume control for incoming and outgoing calls, while Subsections (h) and (i) cover hearing 
aid compatibility and access to wireless phones by hearing aid users. 

102 36 C.F.R. §1194.23(e).
103 36 C.F.R. §1194.23(c) and (d).
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The Access Board’s standards also lay out various requirements for video 
and multimedia information to be captioned and video described, and for 
certain televisions, tuners, and computer equipment with television receiv-
ers to have built-in decoders for the receipt and display of closed captions 
and secondary audio program circuitry for the playback of video descrip-
tions (narrative verbal descriptions inserted into the natural pauses of a 
video program to describe visual events that are not part of a program’s 
audio track).104 In addition, under the Section 508 guidelines, software ap-
plications and operating systems must be accessible,105 as must information 
and documentation about the technologies used by the government, includ-
ing user manuals, installation guides, and customer and technical support.

Television Decoder Circuitry Act

Historical Background and Legislation

Television programs began adding closed captioning to their programs 
in March 1980 when three networks—NBC, ABC, and PBS—entered into 
an agreement with the National Captioning Institute to provide 16 to 20 
hours of captioned programming weekly. The agreement also provided 
for Sears to produce and sell stand-alone television decoders that would 
be capable of receiving and displaying closed captions.106 Over the next 
decade, the number of programs containing captions jumped to about 200 
programs per week, largely because of the millions of dollars in grants for 
closed captioning distributed by the U.S. Department of Education.107 De-
spite the growth of this service, by the close of the decade, closed captioning 
faced a crisis. Less than 200,000 decoders had been purchased, far below 
the initial projections of 100,000 a year. With so small a viewing audience, 
television networks began questioning the wisdom of continuing to invest 
in this service.

The discrepancy between the possible market for decoders, which was 

104 36 C.F.R. §1194.24.
105 36 C.F.R. §1194.21. In addition, products that transmit information or communication, 

shall “pass through cross-manufacturer, non-proprietary, industry-standard codes, transla-
tion protocols, formats or other information necessary to provide the information or com-
munication in a usable format. Technologies which use encoding, signal compression, format 
transformation, or similar techniques shall not remove information needed for access or shall 
restore it upon delivery.” 36 C.F.R. §1194.23(j). 

106 Sears offered two decoders; one was an “adapter unit” for $249 that connected to a 
television set, and the second was an “integrated TV receiver” that was built into a 19-inch 
color TV set and that sold for $500. 

107 “General Information About the Closed-Captioning Services,” nci for your information 
[sic] (July 1987):3. These grants accounted for approximately one-third of the cost of provid-
ing captioning; the remaining two-thirds of the costs were picked up by television networks, 
producers, programmers, and advertisers. 
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estimated to be approximately 100 million people, and the number of these 
devices that had been purchased was attributed to a number of factors.108 
First, many people with hearing loss were simply unaware of the existence 
of decoders or where to purchase them. In addition, the complications 
involved in hooking up these devices to a television set, video cassette 
recorder, and cable box discouraged some consumers, especially senior citi-
zens, from purchasing decoders. But the primary reason cited by consumers 
for not purchasing decoders was simply that there were not enough closed-
captioned television programs to justify their cost. Although by that year 
the number of hours of programming with closed captioning totaled 390 
per week, including nearly all prime-time programs on the major networks, 
a mere 90 of 1,400 local newscasts were closed captioned, and most day-
time and basic cable programming was not captioned at all.109

The proponents of captioning believed that increasing the number of 
programs with captions would expand decoder purchases and audiences 
who used captioning, but an attempt to incorporate a requirement for tele-
vision captioning in the ADA, which was then under consideration by the 
Congress, was rejected outright. Powerful lobbying by the motion picture 
and television industries made clear that the inclusion of such a mandate 
could kill the omnibus disability rights legislation.

A report released by the Commission on Education of the Deaf sug-
gested a different solution.110 It proposed that if all television sets were 
equipped internally with circuitry that decoded closed captions, the larger 
audiences that would be able to use this technology would create a strong 
incentive for the television industry to increase its captioned programming. 
More specifically, the new audiences would attract greater advertising rev-
enues that could, in turn, help defray the costs of the networks’ captioning 
investments. It was this reasoning that prompted consumers to push for the 
passage of legislation that would require captioning circuitry to be built 
into all new television sets. Advocates achieved success with the passage of 
the Television Decoder Circuitry Act of 1990, which required all televisions 
manufactured or imported into the United States with screens 13 inches or 
larger to be capable of displaying closed captions.111

108 Many of these reasons were revealed in a survey conducted by the U.S. Department of 
Education in the spring of 1989. Renee Z. Sherman and Joel D. Sherman, Analysis of Demand 
for Decoders of Tele�ision Captioning for Deaf and Hearing-Impaired Children and Adults 
(Washington, D.C.: Pelavin Associates, June 1989). 

109 See, generally, S. Rep. No. 393, 101st Cong., 2d Sess. 2 (1990).
110 Commission on Education of the Deaf, Frank Bowe, ed., Toward Equality: Education of 

the Deaf (Washington D.C.: Government Printing Office, 1988).
111 P.L. 101-431, 104 Stat. 960 (1990), codified at 47 U.S.C. §§303(u), 330(b). The statute 

became effective on July 1, 1993. For an overview of the history behind and intent of this 
legislation, see Sy DuBow, “The Television Decoder Circuitry Act—TV For All,” Temple Law 
Re�iew 64, No. 2 (1991): 609; Peltz Strauss, A New Ci�il Right: 226-245.
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FCC Regulations

In December 1990, the FCC issued standards that defined the size, font, 
color, placement, and intelligibility of the captions received and displayed 
by decoder circuitry in analog television sets.112 Among other things, these 
required italicized or slanted standard characters, smooth scrolling of cap-
tions, upper- and lowercase letters, up to four lines of captions anywhere 
on the screen, a black background, and prominent labeling of captioning 
features with television receivers. A subsequent ruling by the FCC also 
made clear that when computers equipped with television circuitry are 
sold together with monitors that have viewable pictures measuring at least 
13 inches, the computers must also be capable of receiving and displaying 
closed captions.113

In July 2000, the FCC updated its captioning specifications for digital 
television programming.114 The new guidelines give viewers several new op-
tions, including the ability to choose among three caption sizes (standard, 
large, and small captions), eight fonts, eight background and foreground 
colors (white, black, red, green, blue, yellow, magenta, and cyan), various 
levels of background opacity (transparent, translucent, solid, and flashing), 
five character edges (none, raised, depressed, uniform, or drop shadowed), 
and up to six captioning services.115 These standards apply to screens that 
measure 7.8 inches vertically, roughly the equivalent of a 13-inch diagonal 
analog screen. The mandates cover digital televisions that are sold with 

112 Amendment of Part 1� of the Commission’s Rules to Implement the Pro�isions of the 
Tele�ision Decoder Circuitry Act of 1��0, Report and Order, GEN Dkt. No. 91-1, FCC 91-
119, 6 FCC Rcd 2419 (April 15, 1991), recon. granted in part, Memorandum Opinion and 
Order, 7 FCC Rcd 2279 (1992), codified at 47 C.F.R. §15.119. These performance and dis-
play standards are based on a report prepared by a task force of television set manufacturers, 
decoder circuitry manufacturers, and captioning agencies, working under the auspices of the 
Electronics Industries Association, later renamed the Electronics Industry Alliance. Tele�i-
sion Recei�er Performance Specification for Basic Closed Captioned Ser�ices, Draft Revision 
6.0, EIA Standards Proposal, EIA/CEG Television Receiver Committee (R-4) (December 7, 
1990).

113 Closed Captioning Requirements for Computer Systems Used as Tele�ision Recei�ers, 
FCC Public Notice, DA 95-581 (March 22, 1995), 60 Fed. Reg. 16055 (March 29, 1995).

114 Analog television pictures are comprised of 525 lines; line 21 is the last line of the 
television’s “vertical blanking interval” before the television picture begins and is where closed 
captions are inserted. Because there is no vertical blanking interval in digital TVs, engineers 
had to find a different way for captions to be added to programs.

115 Closed Captioning Requirements for Digital Tele�ision Recei�ers, Report and Order, ET 
Dkt. No. 99-254, MM Dkt. 95-176, FCC 00-259, 15 FCC Rcd 16788 (July 31, 2000), codi-
fied at 47 C.F.R. §15.122. 
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tuners, as well as all stand-alone digital television tuners and set-top boxes, 
whether or not these are sold with display screens over a certain size.116

Section 713 of the Communications Act of 
1934: Closed-Captioning Mandates

Historical Background and Legislation

By the time that the Television Decoder Circuitry Act of 1990 be-
came effective in July 1993, nearly 100 percent of all prime-time program-
ming, children’s programming, and national news programs on NBC, CBS, 
ABC, and PBS and most prime-time programming on Fox was shown 
with captions.117 However, captioning on cable TV remained scarce, with 
approximately only 5 to 10 percent of all basic cable programs providing 
captioning. Concerned that the Decoder Act was not providing sufficient 
incentives for cable programmers to caption their programs, advocates 
returned to Congress. This time, they were successful in getting mandates 
for closed captioning of televised programming in Section 305 of the Tele-
communications Act of 1996, which created a new Section 713 of the 
Communications Act.

Section 713 requires video programming first published or exhibited 
after the effective date of the FCC’s regulations to be “fully accessible 
through the provision of closed captions.”118 The section also directs video 
programming providers or owners to “maximize the accessibility of video 
programming first published or exhibited prior to the effective date of 
such regulations through the provision of closed captions.”119 The statute 
allows the FCC to exempt certain programming from these requirements, 
where the provision of captioning is economically burdensome, is inconsis-
tent with contracts in effect at the time that the 1996 Act was enacted, or 
would result in an undue burden for the video programming provider or 
program owner.120

A separate provision contained in Section 713, which directed the FCC 
to commence an inquiry on the provision of video descriptions, prompted 

116 The FCC reasoned that separately purchased digital tuners would most likely be used 
with screens measuring at least 7.8 vertical inches and that the ability to control the size, 
color, and font of captions meant that viewers would be able to discern captions on small 
screens. Id. at ¶47.

117 “Closed Captioned Programming Currently Available,” Fact Sheet, The Caption Center 
(June 1993).

118 47 U.S.C. §713(b)(1).
119 47 U.S.C. §713(b)(2).
120 47 U.S.C. §713(d). The last exemption is granted only upon individual petitions filed 

with the FCC. The Act does not draw a distinction between the “economically burdensome” 
and “undue burden” standards, other than to provide that the former is used for categorical 
exemptions and the latter is used for exemptions upon request.
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the agency to also promulgate, in 2000, regulations requiring video descrip-
tions on certain broadcast and cable programming.121 However, these rules 
were struck down by the U.S. Court of Appeals for the D.C. Circuit in No-
vember 2002, after the television broadcast and motion picture industries 
challenged the Commission’s authority to require any video description on 
television.122 In recent years, various attempts have been made to restore 
these video description mandates through federal legislation.

FCC Regulations

FCC rules implementing the captioning mandates created an elaborate 
schedule of deadlines that initially required 25 percent of all new, nonex-
empt programs to be captioned by January 2000 and increased this amount 
by an additional 25 percent every 2 years until January 2006, when 100 
percent of all programming was required to contain captioning.123 Thirty 
percent of older nonexempt programming, that is, programming first ex-
hibited before the effective date of the FCC’s rules, also had to be captioned 
by 2003, with this amount capping at 75 percent by 2008. Requirements 
for new, nonexempt Spanish-language programming followed a different 
schedule: 450 hours of captioned programming by 2001, 900 hours by 
2004, 1,350 hours by 2007, and 100 percent of all such programming by 
2010. Nonexempt Spanish-language programming first shown before the 
effective date of the FCC’s rules had to provide captioning on 30 percent 
of its programs by 2005, with this amount increasing to 75 percent by 
2012.

The FCC’s captioning rules exempt all advertisements under 5 minutes, 
public service announcements under 10 minutes (unless they are federally 
funded or produced), programs shown between 2 a.m. and 6 a.m., locally 
produced instructional programming that is distributed to individual educa-
tional institutions, locally produced and distributed programs with limited 
repeat value (for example, parades and local school sports), nonvocal mu-
sic, and programs in languages other than English or Spanish. In addition, 
captioning is not required for programming on new networks during their 

121 47 U.S.C. §713(f). Video Description of Video Programming, Report and Order, MM 
Dkt. No. 99-339, FCC 00-258, 15 FCC Rcd 15230 (2000), amended in part at Memorandum 
Opinion and Order on Reconsideration, FCC 01-7, 16 FCC Rcd 1251 (2001).

122 Motion Picture Association of America, Inc., et al. �. Federal Communications Commis-
sion, et al., 309 F. 3d 796 (D.C. Cir. 2002)

123 Closed Captioning and Video Description of Video Programming, Implementation of Sec-
tion �0� of the Telecommunications Act of 1���, Report and Order, MM Dkt. No. 95-176, 
FCC 97-279, 13 FCC Rcd 3272 (August 22, 1997), amended in Order on Reconsideration, 
MM Dkt. No. 95-176, FCC 98-236, 13 FCC Rcd 19973 (October 2, 1998), codified at 47 
C.F.R. §79.1 et seq.
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first 4 years of operations or by programming providers with annual gross 
revenues under $3 million per year. Moreover, all providers are permitted to 
cap their captioning spending to 2 percent of their annual gross revenues.

All programs that have already been shown with captions and that are 
reexhibited on either the same channel or another channel must be shown 
with those captions intact unless the shows have been edited—whether or 
not the captioning schedules presented above have been met. Specific rules 
also exist for the provision of real-time captioning on newscasts. To save 
money, many local television stations caption their news with a method 
called the “electronic newsroom technique” (ENT). This technique con-
verts the news scripts appearing over their teleprompters into live captions. 
However, precisely because it is prescripted, ENT often leaves out live in-
formation, including late-breaking stories, field interviews, and sports and 
weather updates. By contrast, real-time captions capture the entire audio 
track of a show’s live program because the captions are exhibited simultane-
ously with the programming content. Current FCC rules require real-time 
captioning only on news programs exhibited by (1) the four major national 
broadcast networks (CBS, ABC, NBC, and Fox), (2) television stations af-
filiated with these four major networks in the top 25 television markets, and 
(3) national nonbroadcast networks (for example, cable) serving at least 50 
percent of all households subscribing to television services. All other sta-
tions are permitted to use ENT for their news broadcasts.

In July 2004, concerns about a drop in captioning quality over recent 
years—largely caused by the proliferation of competitive captioning pro-
viders who may be compromising caption quality to win bids—prompted 
several national advocacy organizations representing people who are deaf 
and hard of hearing to submit a petition to the FCC requesting minimum 
standards of captioning quality, better enforcement of the existing caption-
ing rules, and an expansion of the number of stations that must caption 
their local newscasts in real time.124 This petition remains pending.

Emergency Captioning

In addition to the FCC’s general captioning rules, in 2000, the Com-
mission promulgated specific rules requiring visual and audio access to 
televised emergency programming.125 Unlike the captioning mandates, these 

124 Petition for Rulemaking by Telecommunications for the Deaf, Inc., Consumer Advocacy 
Network, National Association of the Deaf, Self Help for Hard of Hearing People, Inc, and 
the Association of Late Deafened Adults, RM-11065 (July 23, 2004). 

125 Closed Captioning and Video Description of Video Programming, Implementation of 
Section �0� of the Telecommunications Act of 1���, Accessibility of Emergency Programming, 
Second Report and Order, MM Dkt. No. 95-176, FCC 00-136, 15 FCC Rcd 6615 (April 14, 
2000), codified at 47 C.F.R. §79.2.
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rules apply to all video programming distributors, including broadcasters, 
cable operators, and satellite television services, without exception. They 
require the provision of visual information—in the form of open or closed 
captions or other visual methods, such as crawls or scrolls that appear 
on the screen—whenever emergency information is televised. Emergency 
information that is provided in the video portion of a regularly scheduled 
newscast or an unscheduled programming break must also be described 
visually in the program’s main audio track. If the emergency information is 
provided through a crawled or scrolled visual announcement during regular 
programming, an aural tone must be provided to alert people who have 
vision loss that there is an emergency and that they should turn to another 
source, such as a radio, for additional information.

The emergency access rules apply to weather disasters, such as torna-
does, hurricanes, earthquakes, and heavy snows; fires; civil disorders, such 
as toxic gas leaks and power failures; school closings; and all other televised 
information pertaining to the protection of life, health, safety, or property. 
Accessible information must include not only details about the events 
themselves but also how to respond to those events, including information 
about evacuations; emergency routes; road closures; shelters; and ways to 
obtain food, medical, and other relief assistance. Finally, the rules prohibit 
emergency information and closed captions from blocking one other. Over 
the past 2 years, the failure of several television stations to comply with 
these rules prompted the FCC to assess monetary forfeitures against televi-
sion stations ranging from $8,000 to $25,000.126

Emergency Alert System

In addition to the mandates under Section 713 of the Communications 
Act described above, the FCC’s emergency alert system (EAS) regulations 
require all cable providers serving 5,000 or more subscribers to provide 
EAS messages in both audio and visual formats on all channels.127 While 
this provides an added layer of assurance that televised emergency informa-
tion will be made accessible, these rules come into play only when EAS is 
triggered by the president of the United States to contact the viewing public 
during a national emergency or when local jurisdictions voluntarily use it 

126 For example, Notices of Apparent Liability were brought on February 23, 2005, against 
Channel 51 of San Diego, Inc.; KGTV of McGraw-Hill Broadcasting Company; and KFMB-
TV of Midwest Television. On May 25, 2005, Notices were brought against Fox Televi-
sion Stations, Licensee of WTTG-TV; ACC Licensee Inc., Licensee of WJLA-TV; and NBC 
Telemundo.

127 47 C.F.R. §11.51. EAS is jointly administered by the FCC, the Federal Emergency 
Management Agency, and the National Oceanic and Atmospheric Administration’s National 
Weather Service.
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for the dissemination of information about weather and other emergencies 
that pose a threat to life and property. In addition, the visual information 
required to be presented as part of an EAS message need not be as com-
prehensive as that which is required under the FCC’s televised emergency 
rules. These messages must contain information only about the originator, 
event, time period, and location of the EAS message and not all content 
that is provided aurally.

Cable systems serving fewer than 5,000 customers have the choice of 
either providing an EAS audio and visual message on all of their channels 
or an audio EAS message and a flashing video alert on all channels, together 
with a full EAS message on one programmed channel. Cable providers that 
choose the flashing alert option must make sure that the alerts flash on 
the television screen simultaneously with and for the same duration as the 
full-length EAS message. Information about which channel will contain the 
full audio and video message must be provided to viewers through billing 
statements and other public service announcements.

Individuals with Disabilities Education Act: Closed Captioning

In October 1959, the Office of Education, Bureau of Education for 
the Handicapped, of the U.S. Department of Health, Education, and Wel-
fare initiated the Captioned Films for the Deaf program. Over the next 
two decades, this program authorized the production, acquisition, and 
distribution of captioned documentary, theatrical, and educational films 
and media equipment to deaf schools, clubs, and organizations across the 
United States.128 In the 1970s and 1980s, it was the U.S. Department of 
Education that provided financial support for the development of Line 21 
closed captioning and financed millions of dollars in discretionary grants 
for television captioning, pursuant to its authority under the Individuals 
with Disabilities Education Act (IDEA).129 In the 1990s, these discretionary 
funds also became available for the provision of video description.

In the late-1990s, however, some members of Congress began to raise 
concerns about allowing the use of U.S. Department of Education money 
for what they perceived to be inappropriate television shows, such as Bay-
watch and The Jerry Springer Show. They succeeded in persuading their 
colleagues to amend IDEA to limit the distribution of closed captioning and 
video description grants to educational, news, and informational programs 

128 See e.g., P.L. 87-715 (September 28, 1962), P.L. 89-258 (October 19, 1965), P.L. 90-247 
(January 2, 1968), and P.L. 91-61 (August 20, 1969).

129 IDEA was first enacted in 1975 as the Education for All Handicapped Children Act. Its 
name was changed in 1990. 
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after September 2001.130 In 2004, Congress again made changes to the 
scope of the closed-captioning and video description provisions, this time 
limiting funding to television programs that are “of educational value in 
the classroom setting to children with disabilities.”131 In addition, under 
these amendments, funding for video description and captioning is provided 
only when these services have not otherwise been provided by the program’s 
producer or distributor or fully funded through other sources.

The 2004 amendments did provide the first federal funding for access to 
“new and emerging technologies,” including “CDs, DVDs, video streaming 
and other forms of multimedia.”132 In addition, the new law establishes a 
system for the production of student textbooks in a standardized electronic 
file format called the National Instructional Materials Accessibility Stan-
dard, which can be used to convert books into accessible formats, including 
braille, large print, or electronic text.133 This will go a long way toward en-
suring that children who are blind or who have low vision will have access 
to information made available through textbooks and classroom materials 
at the same time that their fellow classmates receive such information. The 
American Printing House for the Blind will establish a National Instruc-
tional Materials Access Center to serve as a repository to receive, maintain, 
and distribute electronic copies of this instructional material.

POLICY IMPLICATIONS OF TECHNOLOGICAL CHANGE

In recent years, Americans have become increasingly reliant on digi-
tal and Internet technologies that have significantly changed the ways in 
which we communicate and receive information. Our society is slowly, but 
gradually, abandoning our reliance on the traditional telephone network in 
favor of high-speed broadband services that can simultaneously transport 
voice, data, and video all over a single network. These newer technologies 
already offer exceptional opportunities to enhance the independence and 
productivity of people with disabilities. Similarly, new and exciting televi-
sion innovations, including interactive television services that are sent over 
high-speed computer networks to television set-top boxes or home com-
puters, are beginning to allow viewers to use all types of devices to receive 
television programming.134

However, if history is any indicator, legislative and regulatory safe-

130 This restriction was added by Section 687(c)(2) of the IDEA Amendments of 1987, P.L. 
105-17, codified at 20 U.S.C. §1487. 

131 The Individuals with Disabilities Education Improvement Act, P.L. 108-446, Section 674 
(c)(1)(A), codified at 47 U.S.C. §1474(c)(1)(A).

132 20 U.S.C. §1474(c)(1)(B)(iii).
133 20 U.S.C. §1474(e).
134 See generally, Peltz Strauss, A New Ci�il Right: 241. 
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guards will be needed to ensure that these innovations are universally 
accessible to all Americans. Experience has shown that competitive pres-
sures often make companies reluctant to invest in accessibility features 
perceived to have a small market with little or no profit. Recognizing this, 
in June 2007, the FCC took another step toward ensuring disability access 
to modern Internet-based technologies by adopting an order to extend the 
requirements of Section 225 (requiring telecommunications relay services) 
and Section 255 (requiring access to services and equipment) to providers 
and manufacturers of interconnected voice-over Internet Protocol services 
and equipment. This order completes two prior FCC inquires seeking ways 
to ensure disability access to broadband technologies.135

As the nation migrates away from legacy circuit-based technologies and 
analog television services, and transitions to more versatile and innovative 
IP-based communication and video programming technologies, disability 
advocates are looking to Congress to pass laws that will ensure that people 
with disabilities are not left behind. For example, in addition to proposing 
to extend various disability protections to IP-based services, bills introduced 
in 2006 contained a specific requirement for the FCC to report to Congress 
every two years on compliance with the accessibility provisions and the 
extent to which accessibility barriers still exist. In 2007, over 65 national 
and local organizations coalesced to form the Coalition of Organizations 
for Accessible Technology (COAT) to further legislative and regulatory ef-
forts that will make this communications access a reality.136

One of the many advantages of IP-enabled products is that they largely 
rely on software-based solutions that make access for people with dis-
abilities far easier to implement than was possible for many previous tele-
communications technologies. Moreover, once features for people with 
disabilities are added to products and services, they typically benefit the 
general public, much in the way that closed captions—originally intended 
for use by people with hearing loss—are enjoyed by the mainstream public 
in bars, exercise facilities, and airports.

135 See, e.g., In the Matter of Appropriate Framework for Broadband Access to the Internet 
O�er Wireline Facilities, Notice of Proposed Rulemaking, CC Dkts. No. 02-33; 95-20; 98-10, 
FCC 02-42 (Feb. 15, 2002); In the Matter of Inquiry Concerning High-Speed Access to the 
Internet O�er Cable and Other Facilities, Appropriate Regulatory Treatment for Broadband 
Access to the Internet O�er Cable Facilities, Declaratory Ruling and Notice of Proposed 
Rulemaking, GN Dkt. No. 00-185; CS Dkt. No. 02-52, FCC 02-77 (March 15, 2002); In the 
Matter of IP-Enabled Ser�ice, Notice of Proposed Rulemaking, WC Dkt. No. 04-36, FCC 
04-28 (March 10, 2004); In the Matters of IP-Enabled Ser�ices, E�-1-1 Requirements for IP-
Enabled Ser�ice Pro�iders, First Report and Order and Notice of Proposed Rulemaking, WC 
Dkts No. 04-36, 05-196, FCC 05-116 (June 3, 2005).

136 See www.COATaccess.org.
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CONCLUSION

Although the proposed legislation cited above will go a long way 
toward safeguarding access to the telecommunications and information 
technologies of the future, gaps and uncertainties still exist. For example, 
it is unclear whether the Television Decoder Circuitry Act’s requirement for 
“television apparatus” to have captioning decoder capabilities applies to 
newer types of devices that can receive or display television programming, 
including cell phones; MP3 players; video recording devices; and stand-
alone video media, such as home theaters. It is critical for this statute to be 
interpreted broadly or amended, lest deaf and hard-of-hearing consumers 
be denied access to the vast array of new video programming options avail-
able to the general public.

Similarly, although state equipment distribution programs have been 
very successful in distributing SCPE to hundreds of thousands of persons 
with disabilities across the United States, most of these programs limit their 
selections to wireline devices and fail to provide the wireless and Internet-
based communication options that are now commonplace in mainstream 
society. In 2000, Missouri became the first state to make adaptive computer 
equipment used for access to the Internet and electronic mail available to 
its residents; others need to follow this example.

In addition, the Lifeline and Link-up programs, two universal ser-
vice programs that help subsidize the cost of monthly telephone bills and 
first-time connections for low income subscribers, are available only for 
traditional telephone services. Many disability advocates believe that these 
should also be available to support the Internet-based services and equip-
ment needed for communication by people with disabilities. For example, 
many deaf individuals have replaced their PSTN-based TTYs with video 
devices that they use to converse over broadband technologies. These indi-
viduals want the option of using universal service subsidies to help pay for 
their broadband service and equipment.

The agenda for communications access does not stop there: a plan for 
TTY users to migrate to the more modern text-based communications ser-
vices needs to be developed to ensure that text is as reliable and interoper-
able as voice in emerging communications networks; firewalls imposed by 
businesses and government agencies need to be adjusted so that they do not 
block access by sign language users wishing to make video connections over 
broadband technologies; new digital products must offer multiple ways of 
controlling their operations so that soft button or graphic interfaces do not 
block access by people who cannot see; and accessible real-time solutions 
for emergency access in an Internet-based environment need to be devised 
and implemented. These and other accessibility needs must be addressed 
so that people with disabilities can be equal participants as our nation em-
barks on its newest technological revolution.
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Transportation Patterns and Problems 
of People with Disabilities

Sandra Rosenbloom*

INTRODUCTION

Transportation is an extremely important policy issue for those with 
disabilities. People with disabilities have consistently described how trans-
portation barriers affect their lives in important ways. Over the last two 
decades the National Organization on Disability (NOD) has sponsored 
three successive Harris polls with people with disabilities, and respondents 
in each survey have reported that transportation issues are a crucial con-
cern. In the last survey, undertaken in 2004, just under a third of those 
with disabilities reported that inadequate transportation was a problem 
for them; of those individuals, over half said it was a major problem. The 
more severe the disability of the respondent was, the more serious were the 
reported transportation problems (National Organization on Disability-
Harris Interactive, 2004).

However, the policy debates over the local transportation needs of 

*Professor of Planning, University of Arizona, Tucson.
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these travelers often revolve around dichotomies that may be mislead-
ing—arguing over the role of buses compared with the role of paratransit, 
for example. Moreover, these debates often focus on some topics at the 
expense of other equally important issues. For example, there is a legitimate 
concern about ensuring that people with disabilities receive the services 
mandated by the 1990 Americans with Disabilities Act (ADA), but most 
of the transportation needs of these travelers are not addressed at all by 
the ADA. Colored by this perspective, many policy analyses ignore the fact 
that most travelers with disabilities, as is true for travelers in the world at 
large, make the majority of their trips in private vehicles and rely heavily on 
walking to facilitate their use of all modes of travel. A narrow policy focus 
tends to limit discussions of the barriers to both auto use and pedestrian 
travel while slighting the connection between transportation programs and 
other important policy initiatives, from land use planning to human and 
medical service delivery.

To expand traditional discussions, this paper makes a clear distinction 
between the kinds of transport services and facilities that are required by 
regulations or law and those that are required to address the far larger mo-
bility needs of most people with disabilities. This paper not only highlights 
the value of understanding and enforcing the ADA (and related legislation) 
but also indicates when and why policy discussions must go beyond a focus 
on the ADA to address the full spectrum of the needs of travelers with dis-
abilities. The paper also suggests that providing effective mobility options 
for those with disabilities requires attention to a variety of interrelated 
policy areas and service delivery models: from how, when, and where medi-
cal services are provided to the places where people are able to live.

This paper addresses local ground transportation; beyond its scope 
are issues of air, sea, and intercity travel for people with disabilities. It has 
three major sections. The following section gives an overview of the travel 
patterns of people with disabilities, highlighting the problems that they 
face with various modes of travel and the crucial role of both walking and 
private vehicles in their mobility—whether or not they drive. The next ma-
jor section, the third in this paper, examines the community transportation 
resources provided to travelers with disabilities by public transportation 
systems, other public and nonprofit agencies, and the private sector. The 
final section suggests that more and better accessible transportation is a 
necessary but not a sufficient resource for overcoming the multiple barriers 
faced by most people with disabilities. Addressing the transportation needs 
of such travelers requires active cooperation between transportation plan-
ners and those in a number of other policy and program arenas. Relevant 
personnel range from educators to medical personnel, from employment 
counselors to urban designers, and from housing remodelers to land use 
planners.
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THE TRAVEL PATTERNS OF PEOPLE WITH DISABILITIES

In 2000 just over 8 percent of those ages 5 to 20 years, 19.2 percent 
of those ages 21 to 64 years, and 41.9 percent of those ages 65 years and 
over reported some level of disability (U.S. Census Bureau, 2002). As is well 
known, the older people are, the more likely they are to report a disability 
and the more severe it is likely to be; for example, 40 percent of those ages 
65 to 69 with a disability reported that their disability was severe, whereas 
over 60 percent of those ages 80 and over who reported a disability reported 
that their disability was severe (U.S. Census Bureau, 2005). Unfortunately, 
knowing that a person has a disability, even if it is severe, does not tell us 
whether that person faces significant mobility constraints. As a result, it is 
difficult to clearly link disability rates to specific mobility problems. For 
example, a significant number of people with disabilities so serious that 
they cannot walk far or use public transit can and do drive (Rosenbloom, 
1982; OECD, 2001). On the other hand, some people have such severe dis-
abilities that they cannot leave their houses without substantial assistance, 
which may mean that their transportation concerns are secondary to the 
other barriers they face.

Moreover, barriers to mobility have complicated causes. The 2004 
NOD-Harris Interactive poll found that almost two-thirds of all the people 
with disabilities who reported major transportation problems had annual 
incomes below $35,000. For those with higher incomes, reported transpor-
tation problems dropped markedly, as did the differences in transportation 
problems between those with and without disabilities (National Organiza-
tion on Disability-Harris Interactive, 2004 [computed from Table 6c]). 
Earlier work found the same patterns; both the U.S. Congressional Budget 
Office (U.S. CBO, 1979) and the U.S. Senate Select Committee on Aging 
(1970) concluded that almost all transportation problems among the elderly 
or those of any age with disabilities were related to income alone; reported 
transportation problems dropped drastically with rising income, even con-
trolling for age, physical disability, and health status. Of course, income 
may well be related to the severity of personal disability but probably not 
in a linear fashion.

Overall, we have limited information on the travel patterns of people 
with disabilities. The data that we do have tend not to differentiate travel 
by the degree of severity of a person’s disability, household income, driver’s 
license possession, car ownership, and other significant variables that might 
affect mobility—such as sex and age. However, two major studies give us 
some background information: a 1994 disability supplement to the annual 
National Health Interview Survey (NHIS) and a 2002 congressionally man-
dated study undertaken by the Bureau of Transportation Statistics of the 
U.S. Department of Transportation. In addition, we have some useful data 



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

�22 THE FUTURE OF DISABILITY IN AMERICA

on the patterns of older drivers facing declining driving skills because of 
increasing illness or disability. These studies are discussed below.

Overall Travel Patterns

To develop policy-relevant data on disability, in 1994 four federal 
agencies jointly undertook a supplemental survey (NHIS-D) to the annual 
NHIS (NCHS, undated). Phase II of that supplement dealt with transpor-
tation (and other) concerns.1 The NHIS-D asked detailed questions about 
the transportation needs and barriers among people with self-reported dis-
abilities and impairments (U.S. National Center for Health Statistics, un-
dated). The NHIS-D data show that 19 percent of adults under age 65 had 
problems in “getting around outside . . . home due to [their] impairment or 
health problem.” The single most frequently cited reason was difficulty in 
walking; over 75 percent of those who said that they had difficulties getting 
around reported walking problems. The respondents were also questioned 
about other possible reasons for their difficulties in getting around (multiple 
responses were sought and permitted), but none was nearly as important: 
13 percent reported �ision problems and 10 percent reported cogniti�e or 
mental problems.

Two-thirds of NHIS-D respondents under age 65 who reported the 
existence of one or more disabling conditions drove a car every day or oc-
casionally. Among the 29 percent who reported ne�er driving, roughly 45 
percent said that they did not drive because of their impairment or health 
problem. Among those who did drive, even if infrequently, less than 2 per-
cent said that they needed or used a special vehicle or special equipment on 
their car to allow them to do so.

The dependency on the car may be related to the low level of public 
transit available to respondents (although cause and effect may be difficult 
to determine). Roughly a third of NHIS-D respondents said that there 
was no public transportation available in their area. But even among the 
majority who did report having transit, most said that they did not use 
it—although their health or disability was not the reason for nonuse. Over 
three-fourths of those who had public transit in their area said that they 
had not used it all during the past 12 months; only 6 percent reported us-
ing a regular bus, 1.3 percent a subway, and 0.9 percent an accessible bus 
at least once in the previous week. Only 16 percent of those respondents 

1 All data were calculated for this article from Section B, Transportation, of the 1994 Disability 
Phase II Adult Public Use File available on the website of the Centers for Disease Control and Pre-
vention; the website also explains all sampling procedures, data handling, and variance estima-
tion strategies. See http://wonder.cdc.gov/wonder/sci_data/surveys/nhis/type_txt/dfs94-b.htm.
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who had not used available public transit reported that their failure to do 
so was related to their impairment or health problem.

Among those who ever used public transit, even if rarely, only 13 
percent reported difficulty in doing so. Among the small number of those 
respondents who either had difficulty in using transit or could not use it 
because of their disability or health condition, the single most frequently 
cited problem was difficulty in walking. The second most frequently cited 
problem was needing help from another person (multiple responses were 
sought).

Roughly the same number of respondents reported the availability 
of other transportation alternatives—and they made slightly more use of 
them. Almost two-thirds of NHIS-D respondents reported that there were 
special bus, taxi, or van services for people with disabilities available in 
their area. The respondents most frequently mentioned services provided 
by the public transit authority but also identified programs offered by other 
governmental and private entities. Among those who did have such services 
in their area, only 10 percent reported using any of them at all in the last 
12 months; only 1.2 percent had used such services at least once in the 
previous week. In fact, the respondents mentioned that they were almost 
twice as likely to use a regular taxi for which they had to pay full fare as a 
subsidized or special transportation option. Among the 90 percent who had 
not used special services, over 9 out of 10 explained that they had either 
not needed or not wanted to use the services. Although multiple responses 
were sought, few respondents gave additional reasons for their nonuse of 
specialized transport services.

In 2002 the U.S. Bureau of Transportation Statistics (BTS) undertook 
a congressionally mandated comparative study of the travel patterns of 
people of various ages with and without disabilities; BTS interviewed 5,019 
people, of whom 2,321 reported having disabilities ranging from mild to 
severe.2 The study found that people with disabilities traveled less and re-
ported more mobility problems than those without disabilities. But some 
disabilities were so severe that people were unable or unwilling to leave 
their houses; almost 2 million people, or roughly 4 percent of those with 
a self-reported disability, were homebound—including 9 percent of those 
ages 65 and over. Although over two-thirds of those under age 65 left their 
homes almost daily, 7 percent of those under age 25, 15 percent of those 
ages 25 to 64, and over 25 percent of those ages 65 and over left their 
homes only once or twice a week (Sweeny, 2004, Table A1).

2 The BTS study was undertaken by use of the computer-assisted telephone interviewing 
technique between July and September 2002. Survey weights were developed to reduce several 
sources of bias (nonresponse, no telephone in the household, etc). Full details on the weighting 
and variance estimation procedures are available in U.S. BTS (2003b).
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On the other hand, the BTS study found that among those with dis-
abilities of any severity, over 70 percent of those ages 25 to 64 and roughly 
60 percent of those age 65 and over were currently drivers (Sweeny, 2004, 
Table A8) (driving status was attributed to those who reported driving; it 
was not based on licensing status). Only 13 percent of people with dis-
abilities lived in a household without a car, and over 20 percent lived in a 
household with three or more cars (U.S. BTS, 2003a, Table 35). Table G-1 
clearly indicates how dependent travelers of all ages were on a car, van, or 
truck, although the data do not indicate the frequency of use or the percent-
age of all trips taken by any travel mode. Over three-fourths of all travelers 
under age 65 and almost that share of those ages 65 and over rode in a car 
at least once in a month as either a driver or a passenger. Among those ages 
25 to 64, over two-thirds drove a car at least once during that month.

Conversely, no more than one in five individuals ages 25 to 64 used 
general public transportation (public bus, subway, light right, or commuter 
rail) and only 8 percent of those over age 65 did. The figures were far 
lower for specialized and ADA paratransit use; no more than 10 percent 
of any cohort of people with disabilities used these modes in a month. On 
the other hand, walking was a major mode for travelers with self-reported 
disabilities of all ages. (If a traveler using a wheelchair traveled somewhere 
without using another mode [i.e., not in a bus, car, train, etc.] the trip was 
categorized as a walking trip.)

TABLE G-1 Travel Modes Used in the Past Month by People with 
Disabilities

Mode

Percentage of People

Under 25 25–64 65+

Personal vehicle (driver) 49.1 68.6 55.6
Personal vehicle (passenger) 89.6 77.5 70.5
Carpool, vanpool 28.7 8.8 3.6
Public bus 20.9 12.8 5.8
ADA paratransit 3.7 5.3 7.2
Other specialized services 2.6 4.0 2.9
Private or chartered bus 6.3 3.9 4.7
School bus 24.6 1.9 0.0
Subway/light rail/commuter rail 9.5 7.1 2.0
Taxicab 8.6 12.4 8.2
Electric wheelchair, scooter, golf cart 2.0 0.8 1.0
Bike 48.0 15.9 3.7
Walk 56.0 47.9 37.7
Other transportation 12.0 5.4 2.8

NOTE: Multiple responses were permitted; the sample sizes were very small.
SOURCE: Table A9, Sweeny (2004).
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Auto use, often as the driver, was even higher for medical trips among 
all travelers with disabilities. Among those ages 25 to 64, for example, 
almost 9 out of 10 travelers reported using a personal vehicle to travel to 
the doctor and drove that vehicle almost 70 percent of the time. Less than 
2 percent reported using ADA or other specialized paratransit to travel to a 
doctor, and no more than 4 percent took a public bus (Sweeny, 2004, Table 
A12). Dependence on a private vehicle was even higher among people with 
disabilities who were employed; over 80 percent used a private vehicle to 
commute, driving the vehicle in which they were riding roughly half the 
time. No one under age 25 and only 2 percent of those ages 25 to 64 used 
ADA or specialized paratransit services for their work trips; only 7 percent 
of those under age 25 and less than 6 percent of those ages 25 to 64 used 
public transport (Sweeny, 2004, Table A11).Table G-2 shows that being 
a driver did not fully explain the reliance on a private vehicle by people 
with disabilities. While drivers with disabilities were more reliant on the 
car than nondrivers, the dependency on the private vehicle by nondrivers is 
clear. These data were not published by age, and as in Table G-1, they do 
not indicate the percentage of trips taken by each mode or the frequency of 
modal use. Several patterns are obvious nonetheless. Almost every current 
driver drove at least once during the previous month. Moreover, drivers 

TABLE G-2 Transportation Mode Used by Drivers and Nondrivers with 
Disabilities in the Past Month

Mode

Percentage of People

Current Drivers Nondrivers

Personal vehicle (driver) 96.9
Personal vehicle (passenger) 71.2 86.0
Carpool, vanpool 6.5 16.3
Public transit or city bus 5.0 26.0
Curb-to-curb ADA paratransit 2.0 12.6
Other specialized paratransit services 1.9 6.8
Private or chartered bus 3.2 5.8
School bus 2.6 3.4
Subway/light rail/commuter rail 4.0 10.6
Taxicab 5.8 21.9
Electric wheelchair, scooter, golf cart 5.3 6.9
Bike or pedal cycle 14.2 14.2
Walk, manual wheelchair, or scooter on 

sidewalks, crosswalks, intersections
48.2 40.2

Other 5.1 6.8

NOTE: Multiple responses were permitted; the sample sizes were very small.
SOURCE: Table 14 and Figure 4, U.S. BTS (2003a).
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were substantially more likely to be either a driver or a passenger in a per-
sonal vehicle than to use buses, paratransit, or taxis.

Many drivers, however, did report that they also used a variety of 
public transit modes, although nondrivers were more likely to report using 
buses, specialized paratransit modes, and other alternatives. At the same 
time, nondrivers with disabilities were remarkably reliant on the car—and 
even more so if we add taxi use to the mix. Over 86 percent of nondrivers 
were passengers in a car, 16 percent rode in a car- or vanpool, and almost 
22 percent used a regular taxi during the previous month. In contrast, less 
than 13 percent of nondrivers used ADA paratransit services and under 7 
percent used other community paratransit services in that month.

The BTS also asked if respondents with disabilities needed help with 
or had trouble getting needed transportation. Roughly 9 percent of those 
under age 25, 14 percent of those ages 25 to 64, and 32 percent of those 
ages 65 and over answered yes. The most frequent reasons for those trou-
bles were ha�ing no car, ha�ing no or limited transportation, and ha�ing 
no one on whom to depend (multiple responses were permitted). Roughly 
14 percent of those ages 25 to 64 and 7 percent of those ages 65 and over 
said that they didn’t want to ask for help; a somewhat smaller percentage 
reported that their equipment doesn’t fit transportation (unspecified) or 
disability makes it hard to use (unspecified). Far fewer of those who said 
that they needed help reported any difficulties with bus or taxi service or 
fear of crime; 8 percent said that costs (unspecified) were too high (Sweeny, 
2004, Table A7).

Overall, these studies show that people with disabilities do face impor-
tant travel barriers, but not necessarily those on which the policy debates 
have most centered. Roughly one-third of people with disabilities have no 
public transportation or other transportation available to them, so the ac-
cessibility of those services is beside the point. At the same time, the rate 
of use of these modes is not high among those people who do have such 
services in their areas, and only a small percentage mention their disabil-
ity or health status as the reason for nonuse. In fact, most travelers with 
self-reported disabilities either drive themselves or take the majority of 
their travel in private cars. The most significant transportation problems 
mentioned (either overall or for the nonuse of public transit) are barriers in 
the pedestrian environment, which far outnumber reported problems with 
transit or paratransit modes (although they may well explain the lower rates 
of use of those modes).

Driving and the Aging of Society

The data presented above make it clear how reliant people with dis-
abilities of all ages are on the private car. However, we also know that 
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older people in every industrial country have become increasingly more 
dependent on the private car to maintain their mobility (ECMT, 1999; 
OECD, 2001; Rosenbloom and Stähl, 2003; Gagliardi et al., 2005). Older 
people make the majority of their trips in a car, and the vast majority of 
older people are licensed to drive; in fact, within two decades older drivers 
will constitute one in four drivers on U.S. highways (and will constitute 
substantially more drivers in states like Florida and Arizona) (Stutts, 2005; 
Herbel et al., 2006). Linked to this increased “automobility” is the growth 
of almost every indicator of travel among the elderly: trips made, miles trav-
eled, and time spent in a vehicle (Hu and Reuscher, 2004), coupled with a 
dramatic decrease in the use of public transit. For example, the share of all 
trips taken by older people using public transit fell by half between 1995 
and 2001 (Rosenbloom, 2004).

With the increasing number of older drivers, however, comes a grow-
ing concern with both safety and the mobility losses that will accompany 
driving cessation. Older drivers below age 80 have fewer crashes per capita 
than those ages 18 to 25 years; moreover, the per-capita crash rates among 
drivers over age 65 have dropped substantially over the last few decades 
(Evans, 1991; IIHS, 2000; Li et al., 2003; Dellinger et al., 2004; Stutts, 
2005). However, many driving skills do diminish, on average, with age. Per 
exposure (miles driven), older drivers tend to have higher crash rates than 
middle-aged people (but they have crash rates roughly comparable to those 
of young drivers) (Ranney and Pulling, 1990; Evans, 1988; Johnson, 2003; 
O’Neil and Dobbs, 2004). In short, many of the rapidly increasing number 
of older people who have long relied on driving to meet their needs may 
face serious mobility problems as they as they age and experience increasing 
disability (Rosenbloom, 2006a).

It is important to note that a major reason for the lower per-capita crash 
rates among the younger cohorts of older people is that they simply drive 
less and less often in situations that they find risky. Many studies show that 
long before retirement people begin to self-regulate, that is, make changes 
in their travel patterns to accommodate a loss of driving skills or to react to 
problematic driving situations (De Raedt and Ponjaert-Kristoffersen, 2000; 
Lyman et al., 2001; West et al., 2003; Henderson, 2004; McKnight, 2003). 
As a 5-year longitudinal study of older drivers in Britain found,

reduced driving is related to changes in health but the immediate factor 
in instigating these reductions is a decline in confidence in driving compe-
tence. That is, older drivers monitor their performance and react appropri-
ately when they feel that their performance is becoming adversely affected 
by poor health, or for other reasons (Rabbitt et al., 2002, p. 1).

Moreover, Table G-3 shows that drivers with disabilities, regardless of 
age, impose more limitations on their driving than do those without dis-
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TABLE G-3 Types of Driving Self-Regulation by People With and 
Without Disabilities

Type of Self-Regulation

Percentage of People

With Disabilities Without Disabilities

Drive less in bad weather 66.3 49.8
Drive less often than before 64.5 32.2
Avoid driving during peak hours 58.0 42.0
Avoid busy roads and intersections 51.7 40.0
Avoid driving at night 51.5 25.8
Avoid driving distances >100 miles 47.2 21.9
Avoid high-speed highways 38.4 21.8
Avoid unfamiliar roads or places 38.0 27.5
Drive slower than speed limits 22.0 14.9
Avoid left-hand turns 11.4 8.4

NOTE: Multiple responses were permitted; the sample sizes were very small.
SOURCE: Table 37, U.S. BTS (2003a).

abilities. Among those with disabilities roughly two-thirds drive less in bad 
weather and less than they used to; over half avoid rush hour driving, busy 
roads and intersections, and night driving. Over a third avoid long distance 
driving, freeways, and unfamiliar places, roughly a fourth drive slower than 
the speed limit, and more than one in ten avoid left-turns.

Unfortunately, these kinds of self-regulatory behaviors, while perhaps 
increasing safety, may have significant impacts on mobility. Not all trips 
that have been postponed can be rescheduled; not all trips originally sched-
uled during peak hours or in the evening can be made at other times; not 
all routes avoided have alternative paths to the same locations. In short, 
the destinations to which it is easy to travel may not be good substitutes 
for those to which it is difficult or dangerous to travel (Rosenbloom, 2001, 
2006a). Moreover, having the ability to choose to travel to more potential 
destinations generally signals greater mobility—and the reverse results in 
lower mobility. Thus older people and those with disabilities can suffer 
important reductions in mobility and access even if they continue to drive. 
While driving cessation may be the final blow for these travelers, they may 
have been losing mobility and independence for some time, and these losses 
should be recognized in policy discussions (Rosenbloom, 2001, 2006a; 
Rosenbloom and Winsten-Bartlett, 2002).

There is substantial evidence that the final loss of the ability to drive has 
a significant emotional component, above and beyond mobility losses. A 
2003 study for the Department for Transport of the United Kingdom noted, 
“The main implications of no longer having access to a car are reductions 
in the choice of destinations, flexibility, and spontaneity of travel and the 
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psychological impact associated with the loss of independence” (U.K. De-
partment for Transport, 2003, p. 4, emphasis added).

Indeed, driving cessation, particularly among men, has been linked to 
serious depression and even suicide (Marottoli et al., 2000; Fonda et al., 
2001; Johnson, 2003; Ragland et al., 2005). Thus it is easy to understand 
why many older drivers resist total driving cessatin for as long as possible 
(Shope, 2003).

At the same time, cause and effect are very difficult to untangle. It is 
not clear whether the disabilities that contribute to driving reduction or ces-
sation also reduce the ability or desire to travel outside the home. The loss 
of independence may be multidimensional, and the actual ability to drive 
may not be the only issue to be addressed. In addition, the disabilities of 
older people (or of those who are younger) may have different implications 
for their use of different travel modes. For example, fairly old NHIS data 
showed that almost 40 percent of people of any age who were too disabled 
to use public transport actually drove a car (Rosenbloom, 1982); this per-
centage has likely increased over the last 25 years. In the 1994 NHIS-D, 50 
percent more people reported that their impairments created difficulties in 
walking than reported that their impairments created problems in driving. 
A major European study commented,

Older people who suffer from limitations related to health must often 
cease walking or using public transport before they are forced to cease 
driving. Approximately one-third of women over 80 years of age cannot 
use walking as a means of transport, but many with a license can still drive 
(OECD, 2001, p. 128).

It is for these reasons that policy analysts have suggested a variety of 
ways to enhance the driving of older people facing increasing disabilities. 
These include improving the roadway network in ways that respond to the 
special constraints of older drivers, developing aftermarket devices that can 
be installed on private vehicles to make driving easier (e.g., larger mirrors 
and swing-out seats), improving the vehicle itself (e.g., through the use of 
cruise control devices that help prevent rear-end collisions and lane drift-
ing), providing appropriate driver reeducation and retraining programs, 
and developing car-sharing programs that allow older drivers and those 
with disabilities to give up their cars while still being able to drive occa-
sionally (Staplin et al., 2001; Rosenbloom, 2005; Stutts, 2005; Herbel et 
al., 2006). In addition, there are similar vehicle options that make it easier 
for people with disabilities to ride as passengers in private vehicles (e.g., 
passenger-side swing-out seats, racks for wheelchairs and other mobility 
devices), and private vehicles accessible to those who cannot transfer from 
their wheelchairs). These policy options are central to all discussions of the 
mobility needs of people with disabilities, those both younger and older 
than age 65.
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COMMUNITY TRANSPORTATION RESOURCES

This section has three subsections that describe the community trans-
portation resources that exist or that should exist:

• The accessible transportation services and facilities that are or that 
should be provided by public transit operators

• Those that are or that should be provided by an array of public 
and private nonprofit organizations

• Those that are or that should be provided by the private sector in 
ordinary market interactions (e.g., on-street taxis and airport shuttles)

The discussions below have a dual focus: first, the obligations of these 
providers under ADA, and second, the much larger arena in which these 
operators could be providing services to enhance the mobility of those with 
disabilities.

Public Transportation Agencies

When the ADA was signed into law in July of 1990, it gave people 
with disabilities many of the same kind of rights that the Civil Rights Act 
of 1964 earlier gave to people of color.3 Title II of the ADA specifically 
outlaws discrimination on the basis of disability in services, programs, 
and activities provided by public entities, including local transit operators. 
Public transit services owned or operated by a public entity (or provided 
under contract to a public entity by a private operator) must be accessible to 
individuals with disabilities, including those who use common wheelchairs, 
as the statute and regulations define accessibility for each mode. Transit 
operators are also required to ensure that both the pretravel and en route 
information provided by the system are available in a variety of accessible 
formats.

The ADA has clearly changed the landscape of public transit; as a na-
tional disability organization recently noted:

As a consistent theme in most transit systems across the United States, 
the Americans with Disabilities Act of 1990 (ADA) has spawned great 
improvements. . . . As a result of the ADA, the past decade has brought 
about real improvements in access to transportation for people with dis-
abilities, and access to public transportation has improved significantly 
since implementation of the ADA transportation provisions (NCD, 2005, 
pp. 13, 20).

3 The ADA information summarized in this section comes largely from materials supplied 
on the website of the U.S. Access Board: http://www.access-board.gov.
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There are many public transit modes: buses and trolley buses, heavy 
and light rail services, commuter rail, ferry boats, vanpools, and carpools. 
Each of these modes poses unique access and mobility problems for people 
with disabilities; there are ADA requirements for each mode, but there 
is also the potential for many modes to provide more mobility to people 
with disabilities than that mandated by the law. Of course, the significant 
cost implications cannot be ignored; as the National Council on Disability 
(NCD) notes (NCD, 2005), public transit is substantially underfunded in 
this country, and ADA mandates do not come with any additional funding 
so there is even less money for additional or nonmandated services. Yet 
the potential remains high for public transit to make a bigger and better 
contribution to the mobility of people with disabilities.

Heavy, Commuter, and Light Rail Systems

The ADA requires heavy and light rail systems to make some or all of 
their vehicles, stations, and transfer points fully accessible to people with 
disabilities. New systems must be fully accessible, as must be new purchases 
or new improvements on older systems (although there are some exceptions 
even on new systems). However, older systems are required to rebuild or 
retrofit only what are defined as key stations (for example, those with the 
most traffic or serving major activity centers). Moreover, older rail systems 
are required to make only a subset of their existing vehicles accessible to 
people with disabilities, although all new cars must be accessible. As with 
other travel modes, operators are required to provide accessible communi-
cations in many formats, including individual-stop announcements.

Today there are only 685 of these key stations in the United States; this 
number represents a fraction of the total number of rail stations in older 
systems. Disability advocates had hoped that the ADA regulations would 
require a larger number (or all) stations in older systems to be made ac-
cessible, but the costs were so high that the number of key stations was a 
political compromise (NCD, 2005). Clearly, then, the key station require-
ment, even if it is fully met, does not address the significant rail restrictions 
facing many travelers with disabilities in older systems, who can enter and 
exit the system only at a limited number of stations, not necessarily at their 
preferred origins and destinations; some trips cannot be made at all. As 
the National Council on Disability has noted, “train travel has improved 
greatly for people with disabilities, but the ADA’s limited key station re-
quirement has meant that some of the large, old East Coast rail systems in 
particular, have few accessible stations” (NCD, 2005, p. 14).

Key stations were to be accessible by 1993, but the deadlines have been 
extended by the U.S. Department of Transportation to 2013 for commuter 
rail and to 2023 for rapid and light rail systems. However, the Federal 
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Transit Administration (FTA) recently reported that “only” 96 key stations 
(14 percent) in 11 systems still fail to meet accessibility standards (NCD, 
2005). Disability advocates, however, do not necessarily agree with the FTA 
assessment of how well some of those key stations actually meet the ADA 
requirements.

Continuing to meet ADA standards, even in newer rail systems, is an 
additional compliance problem; accessibility features—from way-finding 
devices for those with visual impairments to the mechanisms used to ensure 
level access into rail cars—require substantial maintenance. For example, 
over time, the horizontal and/or vertical gaps between the station/stop plat-
form and the floor of the rail vehicle can become too great to allow level 
entry by a variety of travelers with disabilities without additional devices 
(such as manual or automated gap fillers, which themselves must be main-
tained and used properly). If these devices are not properly maintained, they 
cease to facilitate access by those with disabilities.

Finally, when new heavy or light rail systems or additional rail services 
are inaugurated, the transit system may decrease or reroute bus services to 
encourage rail ridership, often requiring modal transfers on trips people 
previously took without having to transfer. While some of these rerouted 
buses or the new rail services themselves may provide more or better 
service for people with disabilities, there is substantial evidence that such 
changes may in fact harm a large number of disadvantaged travelers from 
poor or minority communities who are more dependent on bus services. 
These situations have been the subject of many lawsuits across the United 
States (Rosenbloom, 1991, 2006b; Lee, 1997; Mann, 1997; TCRP, 1998c; 
Sanchez et al., 2003). To the extent that travelers with disabilities are mem-
bers of such disadvantaged communities, they may, too, suffer mobility 
losses when bus services are reconfigured as rail services are expanded.

Buses

The ADA required public transit operators to purchase only accessible 
buses after August 1990; as a result over time all fleets should become to-
tally accessible. Most accessible buses in the United States today are regular 
coaches which offer access by (1) lowering (kneeling) the entrance side of 
the bus by several inches so that those with difficulty with stairs will have a 
shorter first step up into the vehicle (particularly if they are boarding from a 
curb) and (2) providing mechanical lifts at an entrance to the bus for those 
who cannot climb stairs (including but not limited to those in wheelchairs). 
However, in 2002 the FTA announced that only 88 percent of all buses met 
the mandate; thus it is possible that today 5 to 10 percent of all buses in 
the United States are still not ADA accessible.

The more important ADA compliance issues today, however, are prob-
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ably the maintenance and operation of accessible buses in service and the 
training given drivers to operate key accessibility devices. For much of the 
first decade after the passage of the ADA, the accessibility features of U.S. 
buses were still subject to substantial malfunctions. That often meant that 
travelers with handicaps were left waiting at a stop—or perhaps worse, 
stranded on a deployed lift that could be neither raised nor lowered. Even 
when a bus started the day with a functioning lift, however, lift problems 
could occur while the bus was in service.

There is substantial evidence that some drivers were afraid of disabling 
the bus once it was in service and so refused to cycle the lift at a stop. Or 
drivers who did not know how to cycle the lift refused to do so, telling 
a passenger waiting at a stop that the lift was not functional. Still other 
drivers were afraid that taking time to board a passenger with a disability 
would cause them to run behind schedule—although this rarely happens 
with well-maintained equipment, trained and experienced drivers (and/or 
passengers), and the use of proper scheduling algorithms (Rosenbloom, 
1994; TCRP, 1998a). Other drivers would not “kneel” the bus unless a 
passenger knew to ask (even if system policy required kneeling at all stops). 
A substantial number would not allow travelers not using wheelchairs to 
board using the lift. In addition, driver failure to call out stops, as required 
by the law for travelers with visual impairments, has been a long-term 
compliance issue.

Many of these problems have lessened over time because of a combina-
tion of better equipment, improved maintenance, appropriate and timely 
driver training, and more serious management surveillance and response. 
However, passengers with disabilities have reported these same problems 
fairly recently in a number of systems, including Bi-State Transit (St. Louis), 
the Detroit Department of Transportation, MARTA (Atlanta), and the 
MBTA in Boston (NCD, 2005). Moreover, many systems have a significant 
number of very old buses with very old lift and securement systems that 
can no longer be repaired and that need to be replaced if the bus is kept 
in service.

The securement systems aboard buses also pose compliance problems 
(Zaworski and Hunter-Zaworski, 2006). The ADA requires that each ve-
hicle have a minimum of two wheelchair securement areas and that these 
systems must accommodate “common wheelchairs.” The regulations also 
require that drivers be trained to proficiency in the use of these devices. 
However, there are a variety of user, maintenance, and training problems 
with these systems. First, securement systems have traditionally had serious 
operational and maintenance issues; moreover, many drivers do not really 
know how to work them properly (TCRP, 2003d). While both the tech-
nology and driver training have improved over time, these issues remain a 
concern in many bus systems.
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Second, an increasing number of people use very customized wheel-
chairs that can test securement systems (Zaworski and Hunter-Zaworski, 
2006). However, some systems have improved securement use even with 
unusual wheelchairs through the purchase of improved equipment and 
better driver training and surveillance. The Phoenix, Arizona, transit sys-
tem has developed “kits” that wheelchair users can carry with them that 
show where on their chairs securement devices can be attached and/or that 
provide ways to appropriately extend the straps that are part of on-board 
securement systems. In addition, it is generally believed that the FTA has 
ruled that wheelchair securement is not mandatory if the user chooses to 
remain unsecured.

However, there are a host of ways in which bus systems could provide 
better mobility options for travelers with disabilities that go beyond the 
ADA mandates. Many of those have been identified and evaluated in a 
series of reports from the Transit Cooperative Research Program (TCRP). 
First is the need for a very different accessible bus (de Boer, 2004). The 
United States began requiring bus accessibility before the vehicle technology 
had advanced sufficiently (although it can be argued that the technology 
would not have improved in the absence of the ADA). While lowering the 
first step onto the bus (kneeling) can help some travelers and the lift can 
work well for those in wheelchairs (and perhaps others), neither option 
accommodates the full range of people with disabilities or their mobility 
devices (TCRP, 1994, 1998a).

In most circumstances, low-floor buses, widely available in Europe, 
would offer better access for many people and mobility aids, as well as 
for travelers with strollers, baby carriages, suitcases, or bulky packages 
(Aurbach, 2001; ECMT, 1999). From a curb, entry into a low-floor bus is 
almost level; even if the traveler enters the bus from the street, the first step 
onto the flat floor of the bus is (1) the only step required of the traveler 
and (2) much shorter than the first step on traditional coaches. Manual or 
powered ramps are available for those who cannot handle the much smaller 
horizontal and vertical gaps (TCRP, 1994, 1998b). However, low-floor 
buses have not been widely adopted in the United States. A 2002 TCRP 
study found that less that 9 percent of the U.S. bus fleet was composed of 
low-floor buses with ramps in 2002; while there are anecdotal accounts of 
widespread low-floor bus purchases, the TCRP study did not find a high 
level of low-floor bus purchases.

Second, studies of older people and those with disabilities strongly 
suggest the need to improve traditional transit services in several important 
ways (TCRP, 1997a,b, 1998b,c, 1999a,b, 2002a,b, 2003b; Rosenbloom, 
2004). The majority of older people and some of those with disabilities 
want to travel at different times than most commuters; they need expanded 
routes and service hours, better schedule adherence, and improved and ap-
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propriate assistance from drivers. Some bus operators in the United States 
and abroad have increased ridership by operating smaller buses, allowing 
passengers to be closer to the driver, which often reduces the anxiety or 
fear felt by travelers with disabilities (TCRP, 1999b, 2002b). Some transit 
systems have been successful in replacing traditional bus routes with more 
carefully targeted community or neighborhood services whose schedules 
and routes are more focused on the specific needs of older travelers, even if 
they run only a few days a week (TCRP, 1997a, 1998c).

In addition, many studies show that almost all travelers seek better 
information on their travel options, both before they leave home and while 
they are en route (especially at transfer points) (TCRP, 1999a). Studies 
also show that many older people and those with disabilities who have 
never used a bus can benefit significantly from different kinds of transit 
familiarization and training sessions. In fact, several TCRP studies have 
shown significant and continuing transit ridership among older people and 
those with disabilities who were provided with targeted training—in some 
cases even if they were or had been drivers (TCRP, 1998c, 2002a). Finally, 
many people report being fearful about public transit use. For example, 
older people and those with disabilities have anxiety not only about crime 
but also about harassment. People also worry about falling while getting 
on or off a transit vehicle or while maneuvering to their seat when a bus 
is in motion. Transit operators need to address all these issues to provide 
meaningful service to a variety of travelers.

Third, several studies suggest that transit operators should consider 
providing a range of nontraditional services, from flexible routes and route 
deviation service to the kinds of service routes adopted successfully in 
Scandinavian countries and replicated to some degree in many Canadian 
and a few U.S. cities (TCRP, 2003c, 2004a,b; Rosenbloom, 2004, 2005; see 
Higgins and Cherrington [2005] for a more pessimistic assessment). Flex-
ibly routed services are not without problems. Bus systems are not generally 
required to provide complementary paratransit parallel to flexibly routed 
services. Thus, it is possible for transit systems to use route deviation or 
flexible services to reduce their paratransit obligations, which might nega-
tively affect those travelers with disabilities who could not use those flexible 
services. Overall, however, there is evidence that these kinds of services 
could provide some travelers with disabilities with better mobility options 
than they currently have (Rosenbloom, 1994, 1995; TCRP, 2004b).

Complementary Paratransit Services

The ADA requires public transit systems to also provide complemen-
tary paratransit—that is, special, demand-responsive transportation ser-
vices—for people who are unable to board even an accessible bus or who 
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do not have an accessible path to an accessible bus. Paratransit services 
are not required for those unable to access or use available rail services. 
Complementary paratransit services were clearly meant to provide only a 
safety net while transit systems became more accessible. However, many 
people have come to look upon them as a major transportation option; this 
is unfortunate, because these services are unlikely to be a significant part 
of the transportation resources of anybody except those with extremely 
serious disabilities. For those travelers, complementary paratransit services 
are a lifeline. However, ADA-required complementary paratransit services 
will play little role in the mobility patterns of the majority of travelers with 
disabilities because of the ways in which they are provided.

Transit operators must provide complementary paratransit services 
to eligible users in at least a 3/4-mile corridor paralleling their existing 
bus routes and during at least the same hours of service that those bus 
routes operate. Users may only be charged a fare equivalent to double the 
regular bus fare; and their requests for next-day services must be accom-
modated—which, depending on the hours of service, can be as little as 12 
hours in advance. Systems are allowed but not required to provide same-
day service; users must be allowed but are not required to request service 
7 days in advance. Transit systems may not impose any restrictions on the 
type of trip taken. Most importantly, eligible travelers cannot be refused 
service on the basis of budget restrictions—that is, systems are not allowed 
to have capacity constraints, even if the costs of meeting the ADA standards 
are extremely high. The paratransit system may negotiate with riders, ask-
ing them to move their trips either an hour early or an hour later than their 
desired time of travel; otherwise, the system must provide all trips requested 
by eligible travelers within that time window.

Transit systems meet these mandates in a variety of ways, which often 
reflect the way they provided services before passage of the ADA, their 
experiences with the private paratransit providers in their service areas, 
and the outcomes of actual or threatened legal challenges. With respect to 
the last point, almost every major metropolitan transit operator has been 
sued by disability advocates and aggrieved riders over system failure to 
meet the ADA paratransit requirements. The transit systems of some cities, 
like that of Boston (MBTA), provide all paratransit services in their own 
vehicles with their own drivers or in dedicated contractor vehicles because 
of difficulties in the past with contract providers or regular taxi services. 
The Chicago Transit Authority provides some ADA paratransit services in 
system-owned vehicles, while some trips are served by contract providers 
and others by regular taxis called directly by users. The transit system of 
Austin, Texas (Capital Metro) provides some services in system-owned 
vehicles, usually to passengers who need accessible vehicles, and contracts 
with other private providers or taxi operators to serve passengers who can 
ride in sedans.
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Almost every system has found the complementary ADA paratransit 
requirements to be extremely costly because (1) they involve high ongoing 
operating costs and (2) there are limited opportunities for economies of 
scale. Paratransit tends to be expensive because it is difficult to group trips 
efficiently without making passengers ride or wait too long, miss their ap-
pointments, etc. The larger and lower density the paratransit service area is, 
the more difficult it is to carry many passengers in a vehicle per hour or mile 
of service; this substantially raises the cost of each trip provided. Moreover, 
passengers with serious disabilities tend to take longer to board and de-
board, which also lowers productivity. As a result of these service features, 
the average one-way paratransit trip cost in the 50 largest U.S. transit agen-
cies was $29.28 (calculated from unpublished data in FTA’s 2004 National 
Transit Database). In other words, taking the average eligible traveler with 
disabilities to and from one doctor’s visit would cost almost $60.

Table G-4 describes the 2004 cost and ridership data for 10 representa-
tive cities in the United States;4 it shows that average trip costs are generally 

4 Some of these systems may be providing non-ADA paratransit services or may be allowing 
non-ADA-eligible riders (such as the elderly) to use their ADA-required services. The National 
Transit Database does not make this clear.

TABLE G-4 Complementary Paratransit Cost and Ridership Patterns for 
People With and Without Disabilities

System and City

Total Annual 
System 
Ridershipa

(in millions)

Annual 
Paratransit 
Ridershipa

(in millions)

Paratransit 
as a % 
of Total 
Ridership

Paratransit 
as a % of 
Operating 
Costs

Chicago (IL) Transit Authority 484,811 1,438 0.3 3.7
Los Angeles, CAb 428,504 1,904 0.4 8.2
MARTA (Atlanta, GA) 164,078 192 0.1 4.0
Kansas City (MO) Metro Transit 100,626 1,686 1.7 12.0
Tri-County Metro (Portland, OR) 91,186 782 0.9 7.4
Greater Cleveland, OH, RTA 60,094 317 0.5 6.5
Capital Metro Transit Authority 

(Austin, TX)
33,987 359 1.1 17.5

SUNTRAN (Tucson, AZ) 15,865 295 1.9 17.1
Hillsborough Area Regional 

Transit Authority (Tampa, FL)
9,815 14 0.1 4.5

Birmingham-Jefferson Co. Transit 
Authority (AL)

2,775 113 4.1 11.1

 aUnlinked trips (e.g., having to transfer buses or transfer from a bus to a train on the way 
to work creates two unlinked trips; the more transfers the more unlinked trips created by just 
a one-way journey to work).
 bData are from four Los Angeles-area reports.

SOURCE: Computed for this study from the FTA 2004 National Transit Database.
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high. Indeed, total paratransit service expenses are a significant component 
of total transit system operating costs, even though paratransit riders are a 
small percentage of the total system ridership. Individual system costs for a 
one-way ADA-required paratransit trip ranged from a high of $47 in Cleve-
land, Ohio, to a low of $14 in Birmingham, Alabama; the average cost per 
one-way trip in the 10 cities was $30.81. Paratransit riders accounted for a 
low of 0.1 percent of the total system ridership in Atlanta to a high of 4.1 
percent in Birmingham. However, paratransit service costs accounted for 
approximately 4 percent of total system operating costs in Chicago but over 
17 percent of total system operating costs in Austin and Tucson, Arizona. 
For the 10 systems, the average percentage of total operating costs incurred 
to provide paratransit service was 9.2 percent for an average of 2 percent 
of the total system ridership. Even Birmingham, which had the lowest unit 
cost in the table, spent over 11 percent of its annual operating budget for 
the 4 percent of its ridership who used paratransit services.

Because of these costs many transit operators failed to even come close 
to meeting the ADA standards for at least a decade; for example, they rou-
tinely refused service for eligible travelers who called for next-day service 
and often gave preference to riders who made frequent recurrent trips (be-
cause they could be prescheduled). Although service has improved in most 
systems, sometimes as the result of lawsuits, a BTS study (U.S. BTS, 2003b) 
found that 53 percent of travelers with disabilities reported experiencing 
significant problems with ADA-required paratransit services, including the 
failure of the vehicle to show up during the permissible pickup window or 
even to show up at all. Over 40 percent reported the same problems for 
their return trips. About 6 percent said that service was not available when 
it was needed, and 4 percent said that they could not get through to make 
a reservation on the telephone.

Ironically, after 1990 many transit systems initially provided comple-
mentary paratransit service to travelers throughout their service area at 
a low fare because, prior to the implementation of ADA, they had been 
required to provide some paratransit services to the elderly and those with 
disabilities as a condition of federal funding. In general, most systems had 
previously provided fairly low levels of paratransit service; but at the same 
time, they tended not to be very strict about limiting eligibility and served a 
large area, often where they had no bus services at all (Rosenbloom, 1994). 
After the passage of the ADA, many systems kept those system parameters, 
for both practical and political reasons, in essence controlling costs by not 
meeting mandated service levels for those who were eligible for services 
under ADA.

However, as more systems have been required to actually provide ADA-
mandated levels of service, the high costs have forced many systems to raise 
fares to the maximum allowed, restrict services to the minimum required, 
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and adhere to very strict rider eligibility guidelines (TCRP, 1998a). As sys-
tems have cut paratransit coverage to the minimum, they have excluded a 
very large number of people with disabilities because so few live within or 
can travel to the minimum 3/4-mile corridors along an existing transit route 
to receive ADA-mandated paratransit service (Bogren, 1998; Rosenbloom, 
2005).

Transit systems have also cut paratransit costs by implementing very 
strict, and even onerous, certification processes to determine paratransit 
eligibility for those who do live near (or can travel to) areas where bus 
services (and, thus, complementary paratransit) services are provided. A 
recent report by the National Center for Transit Research concludes that 
exceeding the minimum ADA requirements substantially increases rider-
ship and, thus, costs (Thole and Harvey, 2005). While the report does not 
actually urge systems to cut service, raise fares, or increase the difficulty of 
becoming eligible for service, it makes clear the cost savings that will result 
from doing so. The report describes a number of transit systems that have 
managed to reduce their total paratransit ridership by instituting multistage 
and difficult eligibility procedures, raising fares to the maximum allowed, 
or cutting service quality (e.g., not allowing same-day service).

King County (Seattle, Washington), for example, changed its eligibil-
ity process to require a preapplication process and a telephone interview 
follow-up for all applicants. The county also substantially increased the 
number of applicants who were required to report in person for a func-
tional evaluation at a medical center under contract to the transit operator 
(rather than accepting an evaluation from the rider’s own doctor). As a 
result of these changes, the monthly rate of certification of new riders as 
eligible fell by half and the process removed the eligibility of 3,200 existing 
riders (Thole and Harvey, 2005). The NCD (2005) also describes a number 
of (different) systems that have undertaken restrictive actions and similar 
sharp reductions in the number of new or existing riders certified or recerti-
fied as eligible for paratransit service.

Clearly, these practices may result in decisions that discriminate against 
people genuinely eligible for paratransit services; the NCD has expressed 
concerns over this possibility (NCD, 2005). However, it is likely that a far 
larger number of potentially eligible travelers are simply discouraged from 
pursuing the complicated process at all; this problem is far more difficult 
to address. Moreover, many of those who are discouraged from applying 
for fear of being refused as well as those actually refused (re)certification 
may sometimes have serious disabilities but they just do not meet the strict 
requirements of the ADA for paratransit services. In short, the vast number 
of people with disabilities are already excluded from these services, many 
without being able to meet their mobility needs using public transit as it is 
currently delivered.
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At the same time, the enormity of expanding paratransit service to pro-
vide rides to the vast number of people with disabilities is shown in Table 
G-5, which ultimately provides a very conservative estimate of the cost of 
expanding services to meet the needs of a wider range of people with dis-
abilities. Table G-5 illustrates the costs of responding to the needs of people 
age 15 years and older with a severe disability in the major city served by 
each transit agency. The calculation assumes that only people with a severe 
disability are eligible for parastransit services under ADA. Indeed, some 
people with severe disabilities (as defined by the U.S. Census Bureau) may 
not meet the ADA criteria, while others with less serious disabilities may, 
but this is generally a reasonable and conservative estimate.

The calculations are conservative in another way; all of the agencies 
shown in Table G-5 serve a geographic area larger than the major city; these 
estimates, however, include only those who live in that large city. Matching 
the actual service area of each transit agency to census tracts to calculate 
the “real” number of potential riders is a task far beyond this paper, but 
doing so would simultaneously substantially increase the number of poten-
tial riders and significantly lower the average number of rides provided to 
all those aged 15 years and over with severe disabilities. In addition severe 
disabilities numbers were calculated using national rates by age but not by 
sex or race or ethnicity, which could well vary markedly by city. As a result 
these figures are only a gross, but conservative, calculation.

Table G-5 shows that only 1 of the 10 systems (that in Tampa, Florida) 
provides even one round trip a year to everyone with a severe disability in 
the large city in the center of its service area. The rest of the systems provide 
even less service to those with disabilities. In reality, most ADA-required 
complementary paratransit systems provide many trips to a few frequent 
riders, while they fail to serve the vast number of potentially eligible people 
or even those who have been certified as eligible. (Several studies have 
found that many people who become registered for the service never or 
rarely use it, probably because of its inherent limitations.) Building on these 
data, we can calculate that providing each person with a severe disability in 
the central city of each of the listed transit agency’s service areas with one 
round trip per month would be staggeringly expensive. The Los Angeles 
regional transit operator, for example, currently spends over $68 million 
per year to provide ADA-mandated (and related) paratransit services; were 
it to offer only one round trip per month to everyone in the City of Los 
Angeles aged 15 years and over with a severe disability, the yearly cost 
would be $331 million or almost five times its current expenditures. If Los 
Angeles regional transit operator were to offer those travelers four round 
trips per month, the cost would be $1.3 billion annually.

These figures illustrate a number of points. First, they explain why 
so many local transit systems have failed to meet ADA complementary 
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paratransit requirements and why, once they are forced to do so, they be-
come extremely restrictive in their service parameters and eligibility. The 
figures also indicate how unlikely it is that most transit systems will expand 
their paratransit services beyond the minimum, even as the population of 
travelers with disabilities climbs, unless additional funding becomes avail-
able. Second, these figures suggest that policy makers must consider more 

TABLE G-5 Current Paratransit Service Coverage and Potential 
Expansion Costs

System and City

2004 
Annual 
Paratransit 
Ridershipa 

(in millions)

2004 
Average 
Cost per 
Paratransit 
Ridea

Annual 
No. of 
Rides per 
Person Age 
15+ with 
Severe 
Disabilities

2004 
System 
Paratransit 
Costs 
(in millions)

Total Annual 
Cost to 
Provide One 
RT/Month to 
Each Person 
w/a Disability 
(in millions)

Chicago (IL) 
Transit Authority

1,438 $23.25 0.19 $33,428 $155,555

Los Angeles, CAb 1,904 $36.69 0.20 $68,843 $331,425
MARTA (Atlanta, 

GA)
192 $43.47 0.20 $8,338 $290,837

Kansas City (MO) 
Metro Transit 

1,868 $24.74 0.03 $41,710 $28,264

Tri-County Metro 
(Portland, OR)

782 $19.90 0.07 $15,559 $27,394

Greater Cleveland 
(OH) RTA

317 $47.02 0.14 $14,887 $51,100

Capital Metro 
Transit Authority 
(Austin, TX)

359 $41.45 0.17 $14,867 $60,628

SUNTRAN 
(Tucson, AZ)

295 $21.82 0.17 $6,451 $26,541

Hillsborough 
Area Regional 
Transit Authority 
(Tampa, FL) 

14 $35.94 2.44 $1,445 $29,472

Birmingham-
Jefferson Co. 
Transit Authority 
(AL) 

113 $13.84 0.89 $1,563 $33,458

 aOne ride is one unlinked trip (e.g., having to transfer buses or transfer from a bus to a train 
on the way to work creates two unlinked trips; the more transfers the more unlinked trips 
created by just a one-way journey to work).
 bData are from four Los Angeles-area reports.

SOURCE: Computed for this study from the FTA National Transit Database; 2003 American 
City Survey Data Profiles; and U.S. Census Bureau, 2005 (Table 1, Prevalence of Disability).
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cost-effective transportation measures for those who can use them, such 
as improving public transit services in the ways suggested above, while 
facilitating car use by those who do not live in areas where transit services 
can reasonably be provided. Third, these cost data also indicate the need 
to augment and strengthen the services of the other community transport 
providers that, by leveraging the resources of volunteers, can often provide 
less expensive (but still not cheap) paratransit services to many people with 
disabilities who are not eligible for ADA-mandated complementary para-
transit services for a variety of reasons.

Other Community Providers and Obligations

Social and Human Ser�ice Agencies

Public transit systems are not the only agencies that provide transpor-
tation services to those with disabilities. A vast array of public and non-
profit human, medical, and social service agencies provide transportation 
to people who use their programs or qualify for their services; the U.S. 
General Accounting Office (Siggerud, 2003; U.S. GAO, 2004) has identified 
70 to 80 federal programs that allow state and local grantees to use grant 
funds for transportation services, most of which are provided to disad-
vantaged people (but not necessarily those with disabilities). For example, 
the Job Access and Reverse Commute Program of the U.S. Department of 
Transportation has funded over 200 state and local recipients to provide 
transportation for disadvantaged people, including those with disabilities, 
to access job and job training sites. The Administration on Aging, as an-
other example, allows its program funds to be used to provide transporta-
tion services to older people. These social and human service agencies also 
have responsibilities under the ADA; they are not required to buy or own 
accessible vehicles, as long as their system, “when viewed in its entirety,” 
provides the same level of service to those needing accessible vehicles as to 
its more general riders.

The Beverly Foundation annually undertakes a study of how what they 
call Supplemental Transportation Programs (STPs) for the elderly are orga-
nized, managed, and financed across the United States; they have identified 
many exemplary service models. These range from transportation services 
that are provided entirely by volunteers in their own cars to systems that 
use paid drivers in system-owned vehicles, some of which are accessible to 
travelers using wheelchairs (The Beverly Foundation and the Community 
Transportation Association of America, 2005). In 2001 the Foundation 
designated 11 programs as Senior Transportation Action Response (STAR) 
award winners (Beverly Foundation, AAA Foundation for Traffic Safety, 
2001).
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However, the Beverly Foundation report shows that even exemplary 
systems vary widely in terms of the number of clients served, the acces-
sibility of their vehicles, and overall costs. At one end of the spectrum, a 
STAR system on a Native American reservation (San Felipe, New Mexico) 
provided 34,000 one-way trips to 90 people at an average cost of 57 cents 
per one-way trip; it had no vehicles accessible to individuals with disabili-
ties. At the other end of the spectrum, a system in Portland, Oregon (Ride 
Connections), provided almost 200,000 one-way trips to 7,000 people at 
an average cost of over $28 for each trip; it had some vehicles accessible to 
individuals with disabilities. If weighted by the number of trips made, the 
average exemplary STP cost was $20.31 per one-way trip (in 2002 dollars) 
because larger STP systems with more riders had much higher costs.

In fact, three of the STAR systems had costs roughly comparable to 
those of public transit operators, although they were generally operating 
with many volunteers, sometimes using their volunteers’ cars. Gold Country 
Telecare (Grass Valley, California), Ride Connections (Portland, Oregon), 
and the Independent Transportation Network (ITN) (Westbrook, Maine) 
had average one-way trip costs that exceeded $27, even though all three 
(and particularly ITN) used some volunteer drivers. Of course, a number 
of variables may drive up costs; these providers serve large, low-density, 
or rural areas, which might mean that they must provide long and costly 
trips to distant medical and other facilities. The Gold County, California, 
system provided additional escort services, although the other two systems 
mentioned above did not. Ride Connection provided some services acces-
sible to individuals with disabilities, which are generally more expensive. 
These systems may also face unique local or management challenges that 
may increase their expenditures.

However, while these systems are exemplary in their approaches to 
offering valuable mobility services for their older clients, it is clear that 
most of these 11 systems provide service to a small number of travelers. 
Moreover, the larger the system is, the higher the average costs are; many 
of the larger STAR systems had average costs equal to or only slightly less 
than those of large public transit agencies, even though all but one system 
used at least some volunteer drivers. These findings are consistent with 
those of other studies of social service agency transportation services (Sig-
gerud, 2003; TCRP, 2004c). Moreover, a few of the 11 STAR systems do 
not appear to be in conformity with their obligations under ADA to provide 
the same level of transportation service to those needing accessible vehicles 
as they do to their more general riders. These data suggest, first, that even 
exemplary community services with substantial volunteer support can be 
expensive and, second, that it will require a very large number of such sys-
tems to meet the mobility needs of a growing population of disadvantaged 
travelers, particularly those with disabilities who need accessible vehicles.
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Because these community-based transportation providers are so impor-
tant to so many travelers—and have the potential to be even more impor-
tant in the future—analysts have suggested a number of ways in which local 
communities might increase their number and effectiveness, reduce their 
costs, and ensure that they are able to offer services to those needing ac-
cessible vehicles. These suggestions include providing appropriate training 
to staff or volunteers in a variety of functional areas, from dispatching to 
dealing with the needs of travelers with significant disabilities. In addition, 
analysts have suggested ways to achieve cost savings through, for example, 
group purchase of insurance, vehicles, vehicle maintenance services, driver 
and dispatcher training, and computer dispatching programs (Ritter et al., 
2002; Rosenbloom, 2005; The Beverly Foundation and the Community 
Transportation Association of America, 2005).

One approach to improving the delivery and lowering the cost of com-
munity-based transport services is coordination by encouraging or requiring 
active cooperation in some or all aspects of service delivery between and 
among the many transport providers in a community or region. Many small 
community transportation operators limit their services to a small number 
of agency clients, often restricting travel by trip purpose (medical or agency-
related trips only), which results in the inefficient use of vehicles (and other 
facilities). This can clearly lead to high costs and, particularly in urban ar-
eas, substantial duplication and redundancies in service delivery (Siggerud, 
2003; U.S. GAO, 2004). The conventional wisdom (Coordinating Council 
on Access and Mobility, 2000; Siggerud, 2003; U.S. GAO, 2004; TCRP, 
2004c,d) is that community providers that are unwilling to cooperate with 
other providers in some or all aspects of transportation service delivery do 
so because they

• believe that their funding sources forbid them from cooperating 
with other providers;

• cannot figure out how to meet their financial and other reporting 
requirements if they provide services in different ways;

• do not understand their own cost and service patterns well enough 
to see how coordinating with other community providers could save them 
money or increase the quantity or quality of service that they provide to 
their clients;

• do not know about the coordination opportunities available in the 
community;

• do not have the skills or experience to attempt greater cooperation 
in service delivery or other operational areas; or

• want to “protect their turf.”

Over the last 20 years there have been formal and informal efforts at 
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both the national and the state levels to overcome these barriers through 
greater coordination among the federal agencies that fund transportation 
services, better information and training on a variety of the issues raised 
above, and the promotion of both voluntary and mandatory coordination 
programs. In the last few years there has been a flurry of executive and leg-
islative activity at the national level. On February 1, 2001, President George 
W. Bush announced the New Freedom Initiative, designed to promote the 
full participation of people with disabilities in all areas of American life, 
including transportation. As part of its response, the U.S. Department of 
Transportation created an interagency working group to coordinate the 
many federal programs that fund transportation services for people with 
disabilities, produce a resource guide describing those programs, and de-
velop examples of best practices in transportation service delivery that al-
low people with disabilities to get to work and job training.

In 2004 Presidential Executive Order 13330, the Coordination of Hu-
man Service Programs, created an independent interdepartmental Council 
on Access and Mobility to help reduce duplication among federally funded 
community transportation providers; increase the efficiency of their services; 
and expand the transportation access of a variety of disadvantaged travel-
ers, including older people and those with disabilities. In 2006, the Safe, 
Accountable, Flexible, Efficient Transportation Equity Act (PL 109-59) 
went further and required local areas receiving funds for certain programs 
targeted at older people, those with disabilities, and poor people to prepare 
a plan for coordinating public transit and human service transportation in 
the area. Initial plans are required by 2007.

State and federal coordination efforts over the last three decades have 
helped many local providers to become more efficient and effective (TCRP, 
2003a). Yet some analysts have noted that not all agencies that fail to co-
ordinate with others are doing so for unacceptable reasons, and this may 
be most true for those providing service to travelers with disabilities. Some 
clients who need transportation may need more than just a ride (TCRP, 
1997b, 2004c); many social agencies worry that without extra services 
some clients may choose not to travel or to use agency services at all 
(Rosenbloom and Warren, 1981; Rosenbloom, 1981). For example, some 
clients may need to be reminded several times of their appointments, helped 
with getting dressed or getting ready, encouraged to go to appointments or 
social events, etc.; without such additional assistance, they may miss or can-
cel their trips (McCray, 1998; Burke et al., 2004). Yet most organizations 
whose primary business is transportation are often unwilling or are unable 
to provide these additional services, at least without additional compensa-
tion (Carrasco, 2001; Griffin and Priddy, 2005).

In addition, not all areas have enough services to make major coor-
dination efforts worthwhile; this may be particularly true in rural areas. 



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

��� THE FUTURE OF DISABILITY IN AMERICA

Some analysts have noted how difficult it is to set up and maintain effective 
coordinated programs without continuing financial assistance and leader-
ship—as well as mandates—from regional or state agencies. The benefits 
of coordination are often diffused and are accompanied by some additional 
costs to the agencies involved, even if these additional costs occur only 
initially (Schlossberg, 2003, 2004). In short, while transportation coor-
dination is clearly one way to help some community transport providers 
to become more efficient, it is not a panacea. Moreover, there are clearly 
instances in which coordination may lead to less mobility for travelers with 
disabilities.

Local Go�ernments and the Pedestrian En�ironment

Most of the studies and surveys reported on in previous sections high-
lighted (1) the importance of walking to most travelers with disabilities 
and (2) how many barriers to mobility were created by problems in the 
pedestrian environment. However, improvements to pedestrian accessibility 
have lagged behind improvements to the rest of the transportation network, 
in part because no enforceable regulations for making the pedestrian (or 
public right-of-way) system accessible to travelers with either physical or 
visual impairments, or both, have been issued (although the U.S. Access 
Board has developed draft guidelines and has been working to improve 
industry standards for pedestrian facilities).

Most pedestrian facilities are built and maintained by local governments 
(or are required of developers in new areas by city or county subdivision 
ordinances). If these jurisdictions provide curb ramps, sidewalks, and/or 
bus stops, these elements must comply with the ADA. However, cities are 
not required to provide these pedestrian elements at any specific location 
if they do not exist. However, the ADA does require cities to undertake 
a program of providing access in their existing pedestrian facilities over 
time. Since almost 16 years have passed since the ADA requirements went 
into effect, many cities should have brought almost their entire pedestrian 
environments into compliance with the ADA.

Unfortunately, without enforceable standards, many communities have 
done the minimum. For example, they may provide some curb ramps and 
require all commercial and new residential developments to provide acces-
sible sidewalks, but they rarely plan to substantially improve their existing 
sidewalks and bus stops if they can be viewed as accessible (and, arguably, 
in some cases, when they are not accessible). Moreover, many cities have 
been lax at properly maintaining the accessibility of the sidewalks and bus 
stops that do exist (repairing broken pavement or removing weeds and 
debris) or retrofitting built-up areas without sidewalks. They tend to be 
especially negligent about providing improvements critical to independent 
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mobility by those with visual impairments, such as audible pedestrian sig-
nals at stoplights and detectable warnings at curb ramps.

However, in early 2004, the 9th Circuit Court of Appeals overturned 
a lower court ruling that allowed the city of Sacramento, California, to 
argue that people with disabilities could use special paratransit services if 
they lacked accessible sidewalks to bus or tram stops. In Barden et al. �. 
Sacramento (01-15744. DC No. CV 99-0497 MLS) the court ordered the 
city to address pedestrian barriers noting:

[The ADA] reveals a general concern for the accessibility of public side-
walks, as well as a recognition that sidewalks fall within the ADA’s cov-
erage, and [the curb ramp requirement] would be meaningless if the 
sidewalks between the curb ramps were inaccessible. . . . Title II’s prohi-
bition of discrimination in the provision of public services applies to the 
maintenance of public sidewalks.

The court mandated a fairly draconian remedy, ordering Sacramento to 
spend a fifth of its annual transportation fund budget for up to 30 years to 
meet the accessibility needs of pedestrians. The U.S. Supreme Court refused 
to hear the city’s appeal from the 9th Circuit; unless the Supreme Court ac-
cepts an appeal from another lower court and upholds the same standard, 
it is not clear how far-reaching this judicial decision will be.

In any case, the reality is that in many cities today people with dis-
abilities lack an accessible route to an accessible transit facility. Because 
this situation has substantial mobility implications, several recent studies 
have suggested how communities can address deficiencies in their pedestrian 
networks to provide greater mobility for older people and those with dis-
abilities, and these suggestions go beyond specific physical improvements. 
These suggestions begin, of course, by stressing the need to develop and 
maintain accessible pedestrian paths that link residential areas to one an-
other and to commercial centers, as well as the need to provide access to 
transit facilities.

However, these studies and reports also stress enforcement, ensuring 
that cars are not parked in bus stops or on sidewalks and are not jutting 
out of driveways; using traffic-calming devices to lower traffic speeds and 
increase street attractiveness; and making both active and passive personal 
security efforts, that is, using police patrols (active) and design changes, 
enhanced lighting, and surveillance cameras (passive) to control on-street 
crime and harassment of pedestrians. Some studies have stressed the im-
portance of using subdivision regulations and building codes to ensure 
the presence of accessible sidewalks in all new residential developments as 
well as commercial developments, while others have been concerned with 
retrofitting existing neighborhoods with accessible sidewalks and intersec-
tions, since so many older people are aging in place in older neighborhoods. 
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(Rosenbloom and Stähl, 2003; NCD, 2004; Kocera et al., 2005; Kihl et al., 
2005; AARP, 2006; Herbel et al., 2006, Rosenbloom, 2005; Kochera and 
Bright, 2005–2006).

The Private Transportation Sector

Title III of the ADA has the same effect on private transportation pro-
viders (except airlines) that Title II has on public entities (airline access is 
covered under the 1986 Air Carriers Access Act, although the accessibility 
requirements are different). Title III does not require private providers, 
such as hotel and airport shuttle services, to purchase accessible transport 
vehicles, as long as they provide an equivalent level of service to those 
with disabilities as they provide to the general public. The extent to which 
these private providers have met their ADA mandates is open to debate; 
many had to be sued, sometimes several times, before they found ways to 
provide equivalent levels of service and/or bought at least some accessible 
vehicles.

The ADA also does not require private taxi operators to own or operate 
accessible taxis for ordinary on-street taxi service, as long as their vehicles 
carry less than eight passengers or are purchased used. However, taxi opera-
tors may not otherwise discriminate against those with disabilities—such as 
by charging additional fees for storing wheelchairs or refusing to carry ser-
vice animals. Most cities regulate taxi services in their jurisdictions; under 
pressure from advocacy groups, many now require local taxi companies to 
own and operate a certain number of accessible taxis in ordinary private-
pay street operations so that people with disabilities who cannot ride in 
regular sedans can simply call a taxi like everyone else. Most accessible 
taxis are aftermarket conversions of ordinary vans; as such, they can cost 
from $5,000 to $15,000 more than the sedans usually used as taxis. Some 
cities provide vehicles or other incentives to taxi companies or individual 
drivers to buy and operate accessible taxis.

However, the extent to which even taxis bought with public subsidies 
are actually available to people with disabilities for regular on-street or 
phone service is open to question. First, accessible taxi service can rarely be 
better than the ordinary service onto which it is added, and taxi services are 
poor in many communities. Second, in some cities with accessible vehicles, 
most are kept busy under contract to the ADA paratransit system. Third, 
in some cities accessible taxis have been found sitting at the airport and 
refusing requests for service from people with disabilities not at the airport 
because those taxis will often be called to the front of the taxi line, perhaps 
for a traveler with a disability but, more likely, for large groups traveling to-
gether or skiers or golfers with bulky equipment. Finally, most experts agree 
that providing taxi services to people who need special vehicles is generally 
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less lucrative than providing ordinary services—independent of the cost of 
the vehicle—so some taxi drivers avoid passengers with disabilities even if 
they are operating an accessible taxi. In addition, passengers traveling with 
service animals often report that they are refused service (see a lengthy 
discussion of these issues in the report by NCD [2005]).

TRANSPORTATION AS PART OF A PACKAGE OF SOLUTIONS

The sections above have focused on ADA mandates in a variety of lo-
cal transportation modes and the potential of these transportation modes 
to provide mobility for travelers with disabilities that is more frequent or 
better than that required by the ADA. This section focuses on the crucial 
nexus of direct transportation provision and a variety of other delivery 
systems for people with disabilities, highlighting the importance of seeing 
transportation services as inextricably linked to decisions made about many 
interrelated services and facilities—from how, where, and when medical 
services are provided to the strategies adopted by job training agencies.

Perhaps the most intractable issue in current debates is the tendency 
of those in every other substantive field from education to employment or 
from recreation to health care to assume that transportation deficiencies 
account for all or most of the underutilization of public and private ser-
vices considered essential to the well-being of those with disabilities (see, 
for example, the work of Kenyon et al. [2003] and Lucas [2004]). In fact, 
substantial research shows that most people with disabilities face multiple 
barriers to both their mobility and their ability to get an education or a job 
or to access a range of public and private services from grocery stores to 
medical facilities. The causes of and solutions to these problems are com-
plex; policy analysts must understand and address them in sophisticated 
ways that extend beyond public transit networks and, indeed, beyond 
transportation systems alone.

Of course, transportation problems are an important barrier to the 
mobility and access of those with disabilities. As the National Council on 
Disability has remarked,

Some people who are willing and able to work cannot do so because of in-
adequate transportation. Others cannot shop, socialize, enjoy recreational 
or spiritual activities, or even leave their homes. And some individuals 
with disabilities who need medical services must live in institutions due 
solely to the lack of safe, reliable transportation to needed medical services 
(NCD, 2005, p. 13).

It is unlikely, however, that transportation is the only problem or bar-
rier facing most people with disabilities. For example, a lack of accessible 
transportation may create barriers to employment; but the failure to obtain 



Copyright © National Academy of Sciences. All rights reserved.

The Future of Disability in America 
http://www.nap.edu/catalog/11898.html

��0 THE FUTURE OF DISABILITY IN AMERICA

a meaningful job may also be the result of inadequate education and train-
ing, lack of experience, discrimination in the job market, or inadequate 
knowledge by employers about the kinds of reasonable accommodations 
that potential workers with disabilities require. Therefore, transportation 
services must be viewed and provided only as part of a package of sup-
portive services and policies.

In the same vein, people with disabilities who lack accessible trans-
portation may be unable to seek medical care in a timely way. Substantial 
research shows, however, that the “underutilization” of many kinds of 
medical and social services has a complicated variety of interrelated causes. 
Income and having health insurance (or Medicaid) are significant factors 
in service utilization; a 1996 study that used data from the 1987 Medical 
Expenditure Survey found that health status and having Medicaid benefits 
or private insurance were the most significant predictors of home health 
care (Kim, 1996). A 1997 study that used data from three national data sets 
on aging found that whether and how much older people used physicians 
and hospital services were consistently related to both their health status 
and having insurance (Miller et al., 1997).

A persistent research finding is that medical utilization rates differ 
significantly by race and ethnicity and that these differences are often in-
dependent of income or the availability of health insurance (Barnard and 
Pettigrew, 2003; Herbert et al., 2005; Jang et al., 2005; Welch et al., 2005). 
Roetzheim et al. (1999) attempted to explain the racial differences in the 
stage of the cancer when people were first diagnosed; the researchers found 
that neither insurance coverage nor socioeconomic status explained these 
racial differences. White-Means (1995) found that older African Americans 
were less likely to use emergency medical services than older white indi-
viduals with similar medical conditions and that these differences could not 
be explained by income or health status. White-Means (2000) also found 
clear racial differences in medical service utilization rates of people with 
disabilities that were not explained by socioeconomic variables. Wallace 
and colleagues (1998) observed that the “persistent effects of race/ethnicity 
[in medical service utilization] could be the result of culture, class, and/or 
discrimination.” This suggests that the cost of medical services and the way 
in which they are both delivered and perceived by the intended recipients 
are as crucial as the lack of transportation resources in the failure to use 
medical services.

Other studies show that older people underutilize a range of services 
targeted to them for reasons ranging from a feeling that the services can-
not really help to a concern about service costs, even when those costs are 
substantially subsidized (Takahashi and Smutny, 2001; Ku, 2005; Ness 
et al., 2005). There is even evidence that many people resist using special 
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paratransit services because they fear being stigmatized or they do not be-
lieve that the services can or do meet their needs (Žakowska and Monterde, 
2003; U.K. Department for Transport, Mobility and Social Inclusion Unit, 
2006).

These findings still hold even when people say that transportation 
barriers prevent them from using medical or other services. Evashwick 
et al. (1984) concluded that when older people reported transportation 
difficulties, they were really reporting functional problems and not barri-
ers to medical use. Rosenbloom (1978, 1982) suggested that older people 
reporting transportation barriers as the reason for the underutilization of 
medical services were using that reason to represent a bundle of problems, 
including an unwillingness to leave home, frustration with declining motor 
and other skills, an inability to pay for services, and unhappiness with the 
actual services offered, in addition to difficulty in accessing or obtaining 
transportation.

These observations are supported by early studies conducted for the 
U.S. Department of Transportation; when communities provided new medi-
cal and other transport services targeted at older people, ridership was 
almost entirely by people already making medical trips, presumably using 
a more problematic travel mode. That is, most new transport service users 
simply switched from whatever travel option that they had previously used 
to the new system, while very few of the people thought to be underutiliz-
ing services began to do so when they were provided with new transport 
options (Spear et al., 1978; Edelstein, 1979).

These findings may be linked to evidence that social and human service 
agencies must often provide more than just transportation to get their cli-
ents to leave home or use agency services (Burke et al., 2004). For example, 
McCray (1998) describes a special transport service in Detroit, Michigan, 
developed in response to the assumption that low-income pregnant women 
did not seek prenatal care because they lacked transportation. However, 
to actually get the intended riders to use the service, the female driver was 
required to offer incentives for the women to keep medical appointments, 
maintain records on the women’s pregnancies, and offer prenatal and spou-
sal abuse counseling on the bus.

Clearly, transportation difficulties add to the other burdens that many 
people with disabilities face, and they may be a significant component of 
these problems; but unless we understand their relationship to personal, 
community, and service delivery constraints, we are unlikely to address the 
mobility problems that these travelers face. The lack of appropriate and 
accessible transportation interacts with a range of personal and societal 
barriers to reduce a person’s ability or willingness to leave home for a job, 
education, medical treatment, or socializing.
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SUMMARY AND CONCLUSIONS

Research clearly shows that travelers with disabilities face multiple 
barriers in every mode of travel, although we lack good data by severity of 
impairment, income, automobile ownership, and a range of socioeconomic 
characteristics. People with disabilities travel less and report more mobil-
ity problems than those without disabilities; moreover, almost 2 million 
Americans report themselves to be homebound. At the same time, the bar-
riers that these travelers face are not necessarily the ones that have gained 
the most traction in policy debates, particularly debates that center on 
ADA modal mandates. For example, one-third of people with disabilities 
have no public transit or ADA-mandated paratransit available to them. 
The other two-thirds—who have access to these services—rarely use them 
and generally do not blame their nonuse on their disability. In addition, 
the travel mode that created the largest barriers for people with disabilities 
was walking, a mode necessary for the successful use of all other modes, as 
well as personal mobility.

In contrast, most travelers with disabilities said that they used a car 
for most of their trips, the majority as the driver of that car. That finding 
may not be surprising, since (1) many people unable to walk or use public 
transit can and do drive, and (2) the car provides greater convenience and 
flexibility than other modes for those with disabilities, as well as the general 
public (and, arguably, more so for those with disabilities). The dependence 
on the car was especially striking among older people; this is cause for 
alarm, given that many (but certainly not all) older drivers will be unable 
to continue to safely drive as they age because of increasing impairments 
and/or disabilities. Many older people have long depended on the car to 
maintain their lifestyles and may face serious mobility problems if and 
when they must stop driving. For that reason many studies have suggested 
policies and programs to enhance the driving skills of older drivers as well 
as making the driving task more manageable (through vehicle and highway 
modifications, for example).

People with disabilities have three sources of community-based trans-
port: accessible transit and paratransit services provided by public transit 
agencies, those provided by myriad social and human service agency pro-
viders as well as municipal organizations, and those provided by the private 
sector. Each of these sets of services faces important ADA accessibility 
mandates, which are being met to greater or less degrees. However, each 
mode also has the potential to provide additional mobility and access for 
travelers with disabilities if additional funding can be found.

While access and mobility on all these modes have increased substan-
tially since the 1990 passage of the ADA, each mode has ADA compliance 
problems and poses other barriers for travelers with disabilities. Not all key 
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stations on urban rail systems are yet accessible; even if they were, key sta-
tions are only a fraction of all stations in most urban rail systems. Almost 
all buses are accessible, but barriers to their use are posed by driver training 
and surveillance problems, as well as maintenance issues.

Complementary paratransit services are closer to meeting their man-
dates than they were in the past, but as costs have risen with compliance, 
many systems have reduced service to the minimum, raised fares to the 
maximum, and instituted rigorous certification processes that may have 
denied eligibility to people genuinely eligible while creating a chilling effect 
on others. Perhaps more important, the overwhelming majority of people 
with disabilities cannot use complementary paratransit services for a variety 
of reasons. This is in sharp contrast to a commonly held belief that such 
services are or could be an important part of the mobility of these travel-
ers. The reality is that many people with disabilities who cannot use public 
transit will also be unable to use paratransit services.

Many regions host a wide variety of community-based transporta-
tion systems that provide an irreplaceable lifeline to the travelers with 
disabilities who can use them. However, while these systems all provide 
an invaluable service, many (certainly the larger) of these systems do so at 
costs not much cheaper than those charged by ADA paratransit providers, 
even though they use volunteer resources. More importantly, many provide 
limited services to a very small number of clients, often only for specific 
trip purposes. Moreover, some of the smaller community-based providers 
do not appear to be in conformity with their own ADA obligations to pro-
vide an equivalent level of service to travelers needing accessible vehicles. 
Overall, research suggests that we need to find ways to help some of these 
providers lower their costs and increase their effectiveness while expanding 
the number of community-based providers to meet the mobility needs of a 
growing population of disadvantaged travelers.

Significant improvements in the pedestrian network are also required 
because pedestrian barriers are the most frequently barriers cited by travel-
ers with disabilities. All evidence suggests that ADA compliance with pedes-
trian (public right-of-way) systems may be low because we lack enforceable 
regulations in this area; as a result many people with disabilities lack an 
accessible route to an accessible bus stop. Research suggests the need to de-
velop and maintain accessible and fully lit pedestrian paths while promoting 
greater enforcement of parking, safety, and security strategies.

Private transportation providers—including taxis and airport shuttles—
have ADA mandates as well. Some evidence suggests, however, that these 
providers must be forced or given incentives to meet those mandates or to 
provide the levels of accessible services that are possible. While operators 
are not generally required to purchase and operate accessible taxis, many 
do so because of local regulations or local subsidies (or both). However, it is 
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not clear that accessible taxis are providing the level of service for travelers 
with disabilities that they might.

Finally, all evidence suggests that transportation is a necessary but 
not a sufficient condition for the full access and mobility of travelers with 
disabilities. Transportation planners must work in cooperation with both 
the public and the private sectors and with professionals in a variety of 
disciplines and service delivery systems (doctors and medical facilities; 
educators and training facilities; employment counselors and job search 
programs; and a wide variety of human, medical, and social service agen-
cies and providers) to address the access and mobility needs of a range of 
travelers with disabilities.
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on health care cost growth and on the use of medical technology. He re-
cently served on technical advisory panels for the Centers for Medicare and 
Medicaid Services that reviewed the assumptions used by Medicare actuar-
ies to assess the financial status of the Medicare trust funds. In 1998, he was 
awarded the John D. Thompson Prize for Young Investigators by the As-
sociation of University Programs in Public Health. In 1999, he received the 
Alice S. Hersh Young Investigator Award from the Association of Health 
Services Research. Dr. Chernew is a research associate of the National 
Bureau of Economic Research, and he is on the editorial boards of Health 
Ser�ices Research, Health Affairs, and Medical Care Research and Re�iew. 
His recent research has examined the economics of home health care and 
the growth of health care expenditures among Medicare beneficiaries with 
disabilities.

Dudley S. Childress, Ph.D., is a professor of biomedical engineering and of 
physical medicine and rehabilitation in the McCormick School of Engineer-
ing and the Feinberg School of Medicine, Northwestern University. He is di-
rector of the Northwestern University Rehabilitation Engineering Program 
and the Northwestern University Prosthetics Research Laboratory and is 
executive director of the Northwestern University Prosthetics and Orthotics 
Education Program. He is a member of the Institute of Medicine and served 
on the Committee on Assessing Rehabilitation Science and Engineering. Dr. 
Childress is the recipient of numerous honors and awards, including the 
Missouri Honor Award for Distinguished Service in Engineering and the 
Magnuson Award. He serves on the editorial board of the Journal of Re-
habilitation Research and De�elopment and has been a member of the Ad-
visory Board, National Center for Medical Rehabilitation Research of the 
National Institutes of Health, and the National Research Advisory Council 
of the U.S. Department of Veterans Affairs. His research and development 
activities are concentrated in the areas of biomechanics; human walking; 
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artificial limbs; ambulation aids; and rehabilitation engineering, which 
involves the design and development of modern technological systems for 
amputees and other people with disabilities.

Vicki A. Freedman, Ph.D., is a professor of health systems and policy at 
the University of Medicine and Dentistry of New Jersey’s School of Public 
Health. Dr. Freedman is a demographer and chronic disease epidemiolo-
gist with expertise in the measurement of disabilities in older populations. 
She has published extensively on the topics of population aging, disability, 
and long-term care, including several widely publicized articles on trends 
in late-life functioning. Her current research emphasizes interventions that 
can be used to prevent late-life disability decline, the socioeconomic and 
racial disparities in the incidence of late-life disabilities, the causes of late-
life disability trends, and the role of assistive technology in ameliorating 
disability. She has served on more than a dozen national advisory panels 
for federal agencies, including the National Institute on Aging and the U.S. 
Department of Health and Human Services.

Patricia Hicks, M.D., is an associate professor in the Division of General 
Pediatrics in the Department of Pediatrics at the University of Texas South-
western Medical School at Dallas and adjunct professor of law at Southern 
Methodist University. She is the director of the Residents’ Continuity of 
Care Clinic in the residency training program, where she teaches residents 
and also cares for children with complex chronic health conditions and 
counsels and advises their families. Her teaching responsibilities include 
clinical ethics and a course in law, literature, and medicine. As a member of 
the hospital’s Information Systems Committee, she is involved with projects 
related to electronic medical records and database organization and design 
for research, reporting, clinical decision support, and monitoring.

Lisa I. Iezzoni, M.D., M.Sc., is a professor of medicine at Harvard Medical 
School and associate director of the Institute for Health Policy, Massachu-
setts General Hospital. She is a member of the Institute of Medicine and 
has served on the Committee to Evaluate Measures of Health Benefits for 
Environmental, Health, and Safety Regulation; the Committee on Identify-
ing Priority Areas for Quality Improvement; the Committee on Multiple 
Sclerosis; the Institutional Review Board Committee; and the Committee to 
Advise the National Library of Medicine on Information Center Services. 
Dr. Iezzoni has conducted numerous studies for the Agency for Healthcare 
Research and Quality, the Centers for Medicare and Medicaid Services, and 
private foundations on a variety of topics, including methods for predicting 
costs, clinical outcomes, and quality of care. She has worked extensively 
on risk adjustment and has edited Risk Adjustment for Measuring Health 
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Care Outcomes, now in its third edition (2003). She now studies health 
care quality and policy issues relating to people with disabilities, publishing 
When Walking Fails in 2003 and More Than Ramps: A Guide to Impro�ing 
Health Care Quality and Access for People with Disabilities, coauthored 
with Bonnie L. O’Day, in 2006.

June Isaacson Kailes, M.S.W., L.C.S.W., is a disability policy consultant and 
serves as Associate Director and Adjunct Associate Professor at the Center 
for Disability Issues and the Health Professions at the Western University 
of Health Sciences. Her work focuses on health-related disability and aging 
issues as well as emergency plannng and response. Ms. Kailes works with a 
variety of managed care projects and government-related research projects 
as a consultant, trainer, writer, researcher, and policy analyst. These projects 
have included work with the Rehabilitation Research and Training Centers 
on Aging with a Disability, the National Center on Physical Activity and 
Disability, and the Rehabilitation Engineering Research Center on Acces-
sible Medical Instrumentation. She teaches “Disability Competency in the 
Health Professions,” an introductory course on disability issues for health 
professionals. It covers disability demographics, etiquette and communica-
tion, medical and social models of disability, quality of life, risk factors 
for disability, secondary conditions, compliance with the Americans with 
Disabilities Act, and other major disability-related public policy and ethical 
issues. As a presidential appointee to the United States Access Board from 
1995 to 2003, Ms. Kailes served as its chair and vice chair. She is a frequent 
speaker at conferences, workshops, and seminars and has published widely 
on disability-related topics.

Laura Mosqueda, M.D., is a board-certified geriatrician and family physi-
cian. She is the director of geriatrics at the University of California, Irvine 
(UCI), School of Medicine, where she is also a professor of family medicine 
and holds the Ronald W. Reagan Endowed Chair in Geriatrics. As the direc-
tor of geriatrics, she oversees both clinical and academic programs, includ-
ing clinical care for seniors and adults with disabilities, research projects 
and grants, the education of health care professionals, and community out-
reach. In the clinical setting, Dr. Mosqueda implemented a multidisciplinary 
health assessment program for seniors and adults with disabilities and was 
instrumental in the development of the UCI Senior Health Center (SHC), an 
outpatient setting that caters to the special needs of seniors and adults with 
disabilities. As the medical director of SHC, she has an outpatient clinical 
practice specifically for seniors and adults with disabilities. For more than 
10 years she was involved with the Rehabilitation Research and Training 
Center on Aging-Related Changes in Impairment for Persons Living with 
Physical Disabilities, a federally funded center headquartered at the Rancho 
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Los Amigos Medical Center in Downey, California. Additional research 
activities include a study on osteoporosis in adults with cerebral palsy and, 
more recently, a primary care initiative to improve access to care for adults 
with disabilities. Dr. Mosqueda coedited and contributed to a textbook 
entitled Aging with a Disability: What the Clinician Needs to Know (Johns 
Hopkins University Press, 2004). She is the founder of the Elder Abuse 
Forensic Center, which focuses on the abuse of elders and adults with dis-
abilities. Areas of special interest include aging with a disability, dementia, 
abuse, and bioethics.

P. Hunter Peckham, Ph.D., is a professor of biomedical engineering and 
orthopedics at Case Western Reserve University. He also serves as director 
of the Functional Electrical Stimulation Center at the Louis Stokes Veterans 
Affairs Medical Center and director of orthopedic research for the Rehabili-
tation Engineering Center at MetroHealth Medical Center. He is a member 
of the National Academy of Engineering and serves on the Committee on 
Spinal Cord Injury: Strategies in a Search for a Cure. He is an expert in the 
areas of neural prostheses and the use of electrical stimulation of nerves 
to restore function in cases of central nervous system paralysis and holds 
multiple patents related to his work. Dr. Peckham is the recipient of numer-
ous honors and awards for his innovative research, including the Paul B. 
Magnuson Award and the Food and Drug Administration Commissioner’s 
Special Citation. In 2000, he was elected Engineer of the Year by Design 
News. In 1996–1997, he chaired the National Institutes of Health Na-
tional Advisory Board to the National Center for Medical Rehabilitation 
Research.

James Marc Perrin, M.D., is director of the Division of General Pediatrics 
at the Massachusetts General Hospital for Children and the Massachusetts 
General Hospital Center for Child and Adolescent Health Policy and is a 
professor of pediatrics at Harvard Medical School. He has served on four 
Institute of Medicine committees, including the Committee on the Evalua-
tion of Selected Federal Health Care Quality Activities, the Committee on 
Improving Quality in Long-Term Care, the Committee on Home-Based and 
Long-Term Care and Quality, and the Workshop on Maternal and Child 
Health Under Health Care Reform. For the American Academy of Pediat-
rics, Dr. Perrin chaired the Committee on Children with Disabilities and a 
committee to develop a practice guideline for attention deficit hyperactiv-
ity disorder. He is past president of the Ambulatory Pediatric Association 
(APA) and founding editor of the APA journal, Ambulatory Pediatrics. Dr. 
Perrin was a member of the Health Care Technology study section of the 
Agency for Health Care Policy and Research, the National Advisory Coun-
cil for the Agency for Healthcare Research and Quality, and the National 
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Commission on Childhood Disability. He has also served as a consultant to 
the Social Security Administration on children’s disability issues. He directs 
the Massachusetts General Hospital coordinating center for the Autism 
Treatment Network. His research has examined asthma, middle-ear disease, 
children’s hospitalization, and childhood chronic illness and disabilities.

Margaret A. Turk, M.D., is a professor of physical medicine and rehabili-
tation at the State University of New York Upstate Medical University at 
Syracuse, with a joint appointment in the Department of Pediatrics. She is 
also medical director of rehabilitation services at St. Camillus Health and 
Rehabilitation Center. Dr. Turk serves as chair of the American Board of 
Physical Medicine and Rehabilitation. In addition to her clinical and admin-
istrative responsibilities, Dr. Turk is involved in rehabilitation research and 
has been funded by the Centers for Disease Control and Prevention over a 
10-year period for projects related to secondary conditions of and health 
promotion for people with disabilities. Her publications and national and 
international presentations have been on pediatric rehabilitation, pediatric 
electrodiagnosis, tone management, adults with cerebral palsy, secondary 
conditions, health promotion in disability, and the health of women with 
disabilities. She participates with the New York State Department of Health 
Disability Prevention Program Working Group on Secondary Conditions, 
which she cochairs. She received the United Cerebral Palsy Research and 
Educational Foundation Isabelle and Leonard Goldenson Technology and 
Rehabilitation Award in 2004. She was recently appointed to the National 
Advisory Board on Medical Rehabilitation Research at the National Insti-
tutes of Health. She was a member of the Institute of Medicine committee 
that developed the report Enabling America: Assessing the Role of Reha-
bilitation Science and Engineering (National Academy Press, 1997).

Gregg Vanderheiden, Ph.D., is a professor of industrial engineering (hu-
man factors) at the University of Wisconsin–Madison. He directs the Trace 
Research and Development Center, which focuses on making standard 
information technologies and telecommunications systems more accessible 
and usable by people with disabilities. The Center has two Rehabilitation 
Engineering Research Center (RERC) grants from the National Institute for 
Disability and Rehabilitation Research (one for the Universal Interface and 
Information Technology Access RERC and the other for the Telecommu-
nications Access RERC). Dr. Vanderheiden has worked with the computer 
industry to develop and build disability access features directly into their 
standard products. Interface features from Dr. Vanderheiden’s research 
group are built into the MacOS, X-Windows for Unix, OS/2, and Micro-
soft Windows 95 through Vista operating systems. His work can also be 
found in the U.S. Postal Service’s Automated Postal Systems and the new 
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Phoenix Airport cross-disability accessible information and paging system. 
His research interests focus on technology, human disability, and aging 
and include such specific topics as ergonomics, universal design, rehabilita-
tion engineering, computer interface design, and augmentation of human 
functional capacities. He studies and develops standards for access to Web-
based technologies, operating systems, and telecommunication systems. He 
served on the Toward an Every-Citizen Interface to the Nation’s Informa-
tion Infrastructure Steering Committee of the National Research Council.

John Whyte, M.D., Ph.D., is a physiatrist and experimental psychologist 
specializing in traumatic brain injury rehabilitation. He directs the Moss 
Rehabilitation Research Institute and is a professor of rehabilitation medi-
cine at Thomas Jefferson University in Philadelphia. His research focuses 
on recovery from prolonged unconsciousness and attention deficits that 
result from traumatic brain injury. In addition, he has a long-standing in-
terest in the special methodological challenges presented by rehabilitation 
research topics, including the definition of rehabilitation treatments and 
the measurement of treatment effects. His research has been funded by the 
National Institutes of Health (NIH), the National Institute on Disability 
and Rehabilitation Research, the Department of the Army, and a number 
of private foundations. He is the incoming president of the Association of 
Academic Physiatrists, former chair of the National Center for Medical 
Rehabilitation Research’s Advisory Board, and principal investigator and 
program director for the Rehabilitation Medicine Scientist Training Pro-
gram, an NIH-funded program to train physiatric researchers. He is the 
2002 winner of the William Fields Caveness Award from the Brain Injury 
Association of America.

IOM Study Staff

Marilyn J. Field, Ph.D., study director, is a senior program officer at the 
Institute of Medicine (IOM). Her recent projects at IOM have examined 
postmarket surveillance of pediatric medical devices and clinical research 
involving children. Among earlier projects, she has directed three studies 
of the development and use of clinical practice guidelines, two studies of 
palliative and end-of-life care, and congressionally requested studies of 
employment-based health insurance and Medicare coverage of preventive 
and other services. Past positions include associate director of the Physi-
cian Payment Review Commission, executive director for Health Benefits 
Management at the Blue Cross and Blue Shield Association, and assistant 
professor of public administration at the Maxwell School of Citizenship 
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and Public Affairs, Syracuse University. Her doctorate in political science is 
from the University of Michigan, Ann Arbor.

Afrah J. Ali is a senior program assistant at the Institute of Medicine. Prior 
to joining the Board on Health Sciences Policy, she held short-term posi-
tions in the National Academies’ marketing and development departments 
and studied biology at Howard University. Ms. Ali has 7 years of integrated 
project management, executive administration, publishing, event planning, 
research, and marketing experience. Her previous positions include mar-
keting specialist at Standard and Poor’s E-marketing division in New York 
City.

Franklin Branch is a research assistant for the Board on Health Sciences 
Policy. Prior to joining the Institute of Medicine, he worked for the Ado-
lescent Health Research Group at Johns Hopkins University and at the 
American Association of People with Disabilities. Mr. Branch graduated 
with a B.A. in psychology from the University of Michigan, Ann Arbor.
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 reducing barriers to health insurance for 
people with disabilities, 7

Access to health insurance
 disability and risk adjustment of 

payments to health plans, 239–248
 health insurance coverage for people 

with disabilities, 224–235
 health insurance markets and their limits 

for people with disabilities, 235–239
 recommendations, 248–252
 and the role of risk-adjusted payments to 

health plans, 222–252
Access to legal services, 470–471
Access to personal assistive services, 

financial, 265–273
Access to telecommunications technology
 ADA, 491–516
 federal laws, 482–491
 Hearing Aid Compatibility Act, 486–491
 introduction, 478–482
 key laws and policies, 478–518
 policy implications of technological 

change, 516–517
 Telecommunications for the Disabled 
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Adolescent transitions
 complexity of, 104
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American Medical Association, 434
American National Standards Institute 

(ANSI), 172, 489, 491
American Printing House for the Blind, 516
American Psychatric Association, 39
American Sign Language (ASL), 430
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 Medicaid coverage, 263–265
 Medicare coverage, 258–263
 outcomes of use of, 196–200
 private health insurance coverage, 265
 public health plan coverage of, 260
 recommendations, 216–221
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 characteristics of, that may affect the 

complexity of health care transitions, 
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 health insurance for, 232–235
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Children with special health care needs
 care coordination, 123–128
 defining, 74, 102, 233
 goals for MCHB, 101–102, 117
 insurance coverage, 232–235
 surveys, 102, 118
 Title V, 110, 128
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Christopher Reeve Foundation, 275
Chronic care model, 118–119
Chronic care systems, 8
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 in the Communications Act, 511–515
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 emergency captioning, 513–514
 FCC regulations, 512–513
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Coding
 diagnoses, 122, 422
 environmental factors, 46
Coin-operated telephones, 485
Commission on Accreditation of 

Rehabilitation Facilities (CARF), 181
Commission on Education of the Deaf, 509
Committee on Transition Care, 121
Commonly used risk factors producing 

different levels of payment accuracy, 
410–413
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410–413
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410–413
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