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Preface

The concept of quarantine has been around since the 14th century.
When used appropriately, it has been a proven strategy for mitigating the
impact of various contagious diseases. Back then, the quarantine process
primarily consisted of holding an arriving ship at sea for 40 days to pre-
vent nearby communities from contracting the plague or another infectious
disease. This concept has survived through the ages and in 1878 the U.S.
Congress passed the first federal quarantine law. Over the years, the federal
government became more concerned about infectious disease control at our
borders and between states. In 1944 it passed the Public Health Service Act,
which modernized the U.S. Public Health Service and with it enhanced its
ability to address disease control including infectious diseases. It also gave
it the prime responsibility for controlling onward transmission of commu-
nicable diseases.

The U.S. Centers for Disease Control and Prevention (CDC) now has
oversight for preventing the entry, transmission, and spread of communi-
cable diseases of public health concern into the United States from other
nations. It does this primarily through its Division of Global Migration and
Quarantine (DGMQ). This division has undergone major changes through
the years, both on the scope of its responsibility and its approach to dis-
ease control. In 2004 the DGMQ asked the Institute of Medicine of the
National Academies of Sciences, Engineering, and Medicine (the National
Academies) to assess the present CDC quarantine stations and recommend
how they should evolve to meet the challenges posed by microbial threats
at the nation’s gateways. The DGMAQ specifically requested “an assessment
of the role of the federal quarantine stations, given the changes in the global
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xii PREFACE

environment including large increases in international travel, threats posed
by bioterrorism and emerging infections, and the movement of animals
and cargo.”

The Institute of Medicine (IOM) committee charged with the assess-
ment did a comprehensive review and made several recommendations in
its 2006 report titled Quarantine Stations at Ports of Entry: Protecting the
Public’s Health which the DGMQ believes helped it guide and improve its
functions and prepare for the future. In many ways, the DGMQ believes
the federal quarantine station network has improved its service delivery as
well as the scientific basis of its decision making in addressing the disease
threats the country has experienced in recent years.

The 2006 report came in the aftermath of the severe acute respira-
tory syndrome (SARS) epidemic of 2003-2004." Since then, the world has
experienced multiple public health emergencies of international concern,
including from the Zika and Ebola viruses and HIN1 influenza (influenza
A virus subtype HIN1, also known as swine flu). In December 2019 a
novel coronavirus outbreak began in Wuhan, China, and has become the
worst pandemic of a respiratory virus since the influenza pandemic of
1918. Known as the COVID-19 pandemic, it is caused by a newly evolved
coronavirus—SARS-CoV-2. The COVID-19 pandemic, which as of this
writing is ongoing, has had a profound impact throughout the world and
has challenged the public health systems of every country. It has also led to
a reevaluation of many of our current disease control mechanisms, includ-
ing the use and role of quarantine as a public health tool.

The COVID pandemic, as of May 23, 2022, has caused over
520,000,000 reported cases worldwide and over 6,200,000 reported deaths,
including over 83,345,820 documented cases and 1,002,283 deaths in the
United States alone. However, these figures are a great underestimate of the
true burden. The quarantine system of the United States has been tested
like never before. The use of isolation and quarantine authority during
the COVID-19 pandemic in the United States has included international
border closures, limits to transportation, and even suspension of the cruise
industry. Physical distancing recommendations by public health authorities
resulted in wide-scale implementation of isolation and quarantine prac-
tices. Emerging technologies for the identification of febrile individuals and
the tracking of potentially exposed or infected individuals, using cellular
phones and COVID-19 testing as a requirement for international travelers,
were used as a component of the quarantine function in various nations.
The science and evidence for the effectiveness of these measures remains
under study today. As of this writing, the COVID-19 pandemic appears to

I'This text was modified after release of the report to the study sponsor to correct the dates
of SARS epidemic.
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be slowly transitioning to another phase, possibly an endemic phase. The
DGMQ must not only continue its current activities, but must also learn
from the federal quarantine station network’s response to the pandemic in
order to evolve and be better prepared to provide the strategic leadership
and operations necessary to protect the nation.

Because of the need to be forward leaning for significant threats like
COVID-19 in the future, in 2021, the DGMQ has again asked the National
Academies to evaluate the effectiveness of the Federal Quarantine Station
Network based on lessons from the COVID-19 pandemic. Once again, a
committee of the Academies looked at the operating environment, orga-
nizational structure, and legal framework; the workforce and its culture;
functional relationships and partnerships; and supporting resources. This
assessment was informed by the domestic and international response to
COVID-19 and by what is known to date about the successes and failures
of the U.S. Federal Quarantine Network and other international disease
control efforts. This pandemic is rapidly moving with a pathogen that is
ever evolving. With that understanding, the committee focused on strategic
and systemic issues and partnerships that we believe will survive the test of
time, and strengthen the DGMQ network for the future.

This report was further informed by a committee of expert practitioners
who brought their experience and knowledge base to ask probing questions
and seek a better understanding of the information presented to us that
informed our analysis. I also want to recognize the National Academies’
dedicated professional staff, whose advice, expert background research, and
gentle guidance was essential and without whom evidence-based reports of
this type could not be produced.

Georges C. Benjamin, M.D., Chair

Committee on Analysis to Enhance the Effectiveness
of the Federal Quarantine Station Network Based
on Lessons Learned from the COVID-19 Pandemic
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Summary

The federal network of quarantine stations spans ports of entry across
the United States, serving as a premier line of defense against the impor-
tation of infectious disease threats across the nation’s borders through
travelers arriving by air, land, and sea. The United States typically receives
nearly 1 million travelers per day into the country, underscoring the need
for a rapid, nimble, and effective response when travelers with communi-
cable diseases of public health concern are identified. To help prevent the
introduction, transmission, and spread of communicable diseases across
and within the country, the Division of Global Migration and Quarantine
(DGMQ) within the Centers for Disease Control and Prevention (CDC)
operates quarantine stations staffed by public health officers at 20 U.S.
international airports and land-border crossings with the highest concentra-
tions of incoming international travelers.

Over the past two decades, the public health, social, and economic
threats posed by infectious diseases—particularly due to emerging patho-
gens of epidemic and pandemic potential—have intensified significantly,
compounded by the increasing ease, speed, and range of international
travel. Consequently, the DGMQ has faced an increasing number of emer-
gency public health responses during that period, most recently COVID-19.
Estimates show that more than 3.4 billion people worldwide may have
been infected with SARS-CoV-2 (Barber et al., 2022). Excess mortality
resulting from the pandemic could be over 18 million (Wang et al., 2022),
highlighting the devastating consequences of limited capacities to mitigate
and control the introduction, transmission, and spread of emerging and
reemerging infectious pathogens such as novel coronaviruses. Beyond the
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2 IMPROVING THE CDC QUARANTINE STATION NETWORK’S RESPONSE

ongoing COVID-19 pandemic, the world in recent years has had to respond
to SARS, MERS (Middle East respiratory syndrome), Zika, West Nile Vi-
rus, and multiple Ebola virus disease epidemics and outbreaks.

In 2004, catalyzed by concerns about bioterrorism and emerging in-
fectious disease threats, the CDC requested that the Institute of Medicine
(IOM) conduct a consensus study to recommend strategies to strengthen
the DGMQ’s quarantine station network, resulting in the report Quaran-
tine Stations at Ports of Entry: Protecting the Public’s Health (Institute of
Medicine, 2006). Similarly, in 2021, the CDC called upon the National
Academies of Sciences, Engineering, and Medicine (the National Acad-
emies) to conduct another evaluation of the DGMQ’s role and the federal
quarantine station network in mitigating the risk of onward transmission of
microbial threats by drawing upon lessons learned from the response to the
COVID-19 pandemic and other recent emergency responses. The National
Academies appointed an ad hoc committee of experts to fulfill this request.
Specifically, the committee was charged with assessing the role of DGMQ
quarantine stations in mitigating the risk of onward communicable disease
transmission in light of changes in the global environment, including large
increases in international travel, threats posed by emerging infections, and
the movement of animals and cargo.

The landscape has changed substantially since the IOM report in 2006,
not only in terms of the increasing emergence of novel pathogens and bur-
geoning international travel, but also in terms of the number of quarantine
stations, increases in DGMQ’s responsibilities without commensurate in-
creases in baseline funding and personnel, changes in the legal landscape
for emergency responses and national security protections, evolving roles
of the World Health Organization (WHO) and other transnational entities,
and the advent of a host of new technologies and data sources that could
be leveraged to support disease control.

The committee acknowledges that the DGMQ has implemented many
successful changes and activities since the earlier report. Yet, extraordinary
infectious disease events have occurred in the last 15 years along with
their significant impacts on the DGMQ. The findings and recommenda-
tions of this report are not a reflection of any failure by the DGMQ and
its outstanding staff, but, rather, a reflection of the difficult times and
circumstances in which the division has had to work to try to achieve its
valuable mission.

The committee’s findings and recommendations span five domains: (1)
opportunities to strengthen the DGMQ’s organizational capacity, including
its infrastructure; (2) strategies to mitigate the risk of importing infectious
threats into the country and to improve response efforts; (3) methods to op-
timize the use of novel technologies and data systems to detect and track in-
fectious threats; (4) approaches to improve coordination and collaboration
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to enhance disease control; and (5) ways to modernize the CDC legal and
regulatory authority to more effectively respond to public health threats.

ORGANIZATIONAL CAPACITY

Organizational capacity (OC) refers to an institution’s ability to per-
form critical tasks and fulfill its mission. As the entity responsible for dis-
ease surveillance at U.S. ports of entry, the DGMQ’s OC is a critical element
of U.S. national health security. The committee identified and evaluated the
four key areas that directly influence the DGMQ’s ability to complete its
core tasks: infrastructure, finances, workforce, and organizational culture.

The DGMQ’s infrastructure is central to its OC and is a key element
in protecting public health as people become increasingly mobile within
today’s globally interconnected world. One branch within the DGMQ, the
Quarantine and Border Health Services Branch (QBHSB), holds primary
responsibility for both monitoring incoming travelers for diseases of public
health concern and planning for emergency response. All but two of the
twenty quarantine stations are under the jurisdiction of the QBHSB. The
committee noted that the DGMQ has a unique set of responsibilities and is
one of the few units at the CDC with direct regulatory responsibilities. It is
also one of the few CDC divisions that has a network of operational field
units, including those with international responsibilities.

Finances are foundational to the other critical elements of OC. Despite
the increasing number and complexity of public health emergencies involv-
ing the DGMQ over the past decade, the division’s core funding has seen
little increase. Rather than increased core funding, surge funding is appro-
priated for the DGMQ to access in times of emergency: This approach cre-
ates a cycle of boom and bust. Although surge funding has been critical to
the DGMQ’s response, it often comes too late to allow an efficient response,
placing severe stress on existing staff. Because it is a temporary source of
funding, there are limitations in how surge funding can be used and what
type of personnel can be brought on board and supported. The division
is in urgent need of more reliable funding streams than its traditional ap-
propriations and intermittent surge funding. Current base funding is not
commensurate with the DGMQ’s responsibilities. Moreover, cycles of surge
funding do not support a sustainable, proactive system that is ready to be
deployed as soon as a public health emergency is identified. Consistent,
reliable streams of funding are required to support this organization in
fulfilling its mission of preparedness for public health emergencies.

Public health emergencies, most notably the COVID-19 pandemic, have
strained an already limited workforce within the DGMQ. Although the
number of approved full-time employee positions has increased since 2019,
the majority of personnel at the DGMQ are currently in nonpermanent
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positions. Heavy reliance on temporary personnel poses several challenges,
such as increased work for human resources (e.g., onboarding, badging,
medical clearances), competition with other stakeholders for a limited pool
of surge staff, and lower experience levels among staff. High vacancy rates
among permanent positions have led to increased demands for overtime
work, in turn resulting in burnout and high turnover. Combined with chal-
lenges in recruiting new hires, workforce issues are a vulnerability within
the DGMQ. This is likely to affect not only the functioning of the division
but is also likely to impact the culture and morale of the permanent staff.
Leveraging technology and different recruitment methods may help meet
increased workforce demands. Additionally, assessing the culture of the
DGMQ could also address issues of burnout and provide means of sup-
porting staff to reduce turnover.

Recommendation 2-1: The U.S. Department of Health and Human Ser-
vices (HHS), especially including the Centers for Disease Control and
Prevention (CDC), should ensure that the Division of Global Migration
and Quarantine (DGMQ) has the necessary financial and personnel
resources, an effective organizational structure, and optimal infrastruc-
ture to effectively meet its responsibilities, execute its growing volume
of work, and achieve its mission.

To implement this recommendation, the DGMQ needs to specifi-
cally act and resolve the following issues:

A. Organizational restructuring

1. Strong consideration should be given to restructuring the
DGMQ to become a standalone unit with a direct reporting
line to the CDC director.

B. Finances

1. HHS should make a special agreement with the DGMQ to
enable the DGMQ to utilize readily accessible funding in
future emergencies. The process of acquiring and utilizing
surge funds should be streamlined to facilitate greater flex-
ibility during both their acquisition and during the draw-
down period post-emergency.

2. The CDC should explore, along with the administration and
Congress, the development of a user fee program to ensure
that the division has a consistent and dependable source of
revenue to cover the costs of operating quarantine stations.

C. Workforce

1. The DGMQ should develop and implement a comprehensive
and contemporary personnel plan to address multiple issues
of recruitment, retention, skills development, vacancy rates,
burnout, and excessive reliance on contract and temporary
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staff. This plan should also include a commitment to diversity,
equity, and inclusion, and to critical training needs and upskill-
ing to prepare staff to successfully work in a dynamic, rapidly
changing, and demanding environment and to stay abreast of
evolving technologies. The plan should address the need for all
quarantine stations to operate on a two-shift standard.

The DGMQ should develop and launch innovative strate-
gies to support its critical recruitment needs.

a.

The organization should work with academic entities,
such as universities and schools of public health, medi-
cine, and law to develop a pipeline of future employees.
Creative incentives and a streamlined human resources
process should be used to facilitate the recruitment of
graduates.

The DGMQ should design, develop, and implement a
“Ready Reserve Corps”: a well-trained, experienced,
and agile group of personnel with essential competen-
cies who are preapproved and cleared, and thus could
be immediately available to rapidly meet personnel
needs of the organization during emergencies. This
group should be paid a stipend to serve, be on standby
status, and engage in training and practice exercises.

3. DGMQ should leverage opportunities presented through
the CDC director’s diversity, equity, and inclusion initiatives
while undergoing the division’s workforce study.

Culture

The DGMQ should assess its organizational culture and cli-
mate in association with the personnel and development plan to
ensure that the division’s values positively support its mission.
This assessment should include a focus on diversity, equity, and
inclusion. Corrective actions should be initiated if findings sug-
gest that an adjustment is needed.

Recommendation 2-2: The Division of Global Migration and Quar-
antine (DGMQ) should create an effective and innovative quarantine-
station model that matches the expanding and changing needs of a
global, mobile world and augments its work in a progressively chal-
lenging infectious disease environment.
To achieve this recommendation, the DGMQ needs to implement
these specific steps:
A. Develop criteria to determine whether a quarantine station should
be added, deleted, or upgraded, and adjust the current number of
stations accordingly. If a new station is deemed necessary, conduct
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a business plan during preplanning to determine (1) the optimal
number of staff to support a two-shift standard, (2) requisite staff
competencies, (3) necessary support staff, and (4) capacity for
routine round-the-clock coverage during emergencies if needed. If
a new station is deemed necessary, conduct a business plan dur-
ing preplanning to (5) determine whether the new site could have
multiple uses and (6) identify potential partners that the new site
could engage between and during emergencies. Finally, (7) adopt
appropriate advanced technology including telemedicine options.

B. The maritime unit should be permanently housed within the
DGMQ so that it can address the unique needs of the cruise
industry and maritime-traveling public to enhance collaboration
and disease control activities in maritime settings. The maritime
quarantine station should have transparent operations and strong
partnerships with regulated parties and other relevant entities.

C. Develop a more robust program for preclearance of passengers,
immigrants, and animals, including collaborative actions with
other pertinent agencies and organizations. The emphasis would
be on upstream locations outside of the United States—to ease
workload at entry sites.

D. Redesign post-entry follow-ups in partnership with local and
state agencies, and other federal agencies, in which resources
and responsibilities are better shared and modern technology is
used for communications, tracking, and surveillance.

DISEASE CONTROL AND RESPONSE EFFORTS

Over the past two decades, the pace and variance of global infectious
disease emergence has been accelerating at an alarming rate. This likely re-
flects a range of factors, including mass travel and migration, close animal/
human interchange, and climate change. The DGMQ requires access to
resources and tools for disease control that can be tailored to the specific
threats. For individual travelers, the DGMQ’s suite of infectious disease
control tools includes travel restrictions—specifically the Do Not Board list,
the Public Health Lookout, and (in conjunction with HHS and the White
House) testing and/or vaccine requirements and restrictions on travel from
particular countries experiencing infectious disease outbreaks."? In prac-
tice, these strategies have seen mixed success in mitigating disease spread.

Contact investigations are another tool used by the DGMQ to conduct

I'This text was modified after release of the report to the study sponsor to correct the name
of the list. Similar corrections have been made throughout the report.

2This text was modified after release of the report to the study sponsor to correctly describe
the measures undertaken by DGMQ.
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surveillance and protect the health of those who may have been exposed to
infectious diseases during travel, with the aim of preventing further spread.
When needed, the federal government can also exercise legal authorities
to implement isolation and quarantine measures for individuals who may
carry infectious diseases of high public health concern. As a federal agency,
the DGMQ’s powers are limited to those needed to prevent the entry of
dangerous infectious diseases into the United States and to contain spread
across state lines. DGMQ’s mission is to prevent, detect, and respond to
the spread of communicable diseases that impact the health of global and
domestic travelers, migrants, immigrants, and refugees.

Considerations for ethics and equity must be central to the discussion
of disease control measures—especially for interventions such as border
closures and isolation and quarantine—and must take into account the
variation in the types of travelers who enter the United States. For example,
refugees and asylum seekers may need additional assistance to access ser-
vices, and may be more vulnerable to consequences of border closures and
travel restrictions. In addition to these core responsibilities related to inter-
national travelers, the DGMQ must respond to numerous other concerns.
The DGMQ and CDC’s Vessel Sanitation Program, run by the Center for
Environmental Health,? interface with the maritime industry, responding
to disease outbreaks on ships (cargo and cruise) at U.S. ports of entry. The
DGMQ also regulates the entry of certain animals and products of animal
origin into the United States and restricts animal products that could pose
a public health risk.

The DGMQ was heavily involved in the COVID-19 response, col-
laborating with other CDC entities and other agencies to provide guidance
on disease surveillance and mitigation, educate travelers, and work with
various partners to implement public health measures. These experiences
highlight the importance of scenario planning for the most likely and/or
concerning potential disease outbreaks, with the active involvement of key
partners. The committee found that the DGMQ could benefit from develop-
ing operational plans for emergency response based on lessons learned from
recent disease events, such as SARS, MERS, Zika, influenza, COVID-19,
and Ebola. The committee also found that disease control measures have
not always maximized resource efficiency. For example, once COVID-19
transmission was widespread in the United States, quarantine and active
monitoring of all international travelers coming into the United States—re-
gardless of their symptoms or exposure history—was likely not effective in
minimizing transmission in the country and diverted public health resources
from other critical activities. These and other key lessons learned can be
leveraged to guide policy decisions, such as travel restrictions and active

3This text was modified after release of the report to the study sponsor to correctly identify
the entities responsible for responding to outbreaks at US ports of entry.



8 IMPROVING THE CDC QUARANTINE STATION NETWORK’S RESPONSE

monitoring of international travelers to minimize risk of disease spread
within the United States.

Recommendation 3-1: The Division of Global Migration and Quaran-
tine (DGMQ) should develop detailed operational plans and playbooks
based on the most concerning and likely scenarios for transmissible
disease threats.

A. The DGMQ should develop operational plans for the most
probable scenarios that are likely to have major impacts requir-
ing disease control interventions based on priority pathogens.
These plans should list required partners, enumerate possible
response steps, define possible implementation go-no go deci-
sion points, and include metrics to assess containment.

B. The DGMQ should seek input from key agencies and orga-
nizations (e.g., the World Health Organization, the Coalition
for Epidemic Preparedness Innovations, the U.S Agency for
International Development, the new Centers for Disease Control
and Prevention (CDC) Center for Forecasting and Outbreak
Analytics, the CDC Center for Public Health Preparedness
and Response, and the Office of the Assistant Secretary for
Preparedness and Response) as well as state and local public
health agencies when determining which pathogens and sce-
narios to prioritize for planning purposes.

Recommendation 3-2: The Division of Global Migration and Quaran-
tine, in coordination with appropriate federal partners for implementa-
tion, should develop detailed operational plans for large-scale isolation
and quarantine needs for future emergencies. These operational plans
should be informed by the lessons learned during the initial response
to COVID-19. Critical issues to address include:

A. Potential sites for large-scale isolation and quarantine facilities
should be identified in all Department of Health and Human
Services regions. Memoranda of agreement for these facilities
should be established prior to any possible need to facilitate
rapid setup during a public health emergency. Minimum stan-
dards of infrastructure should be established for these facili-
ties including capacity to provide wraparound services, such
as health care services, diverse dietary needs, laundry facili-
ties, communication needs, business support services, and
entertainment.

B. Ethical and equity issues that will likely arise, especially when
housing/caring for special populations, including families with
young children, the elderly, persons with special medical needs,
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persons with disabilities, refugees, persons who cross borders

on a routine basis for work, and persons with pets. The plans

should also address language and incorporate intercultural com-
ponents, normalizing these needs as an expected component of
the public health response.

C. Those plans also need to include

1. coordination of legal authority and enforcement;

2. triage, transport, and assessment of ill persons with nearby
health care facilities or onsite, available health care person-
nel; and

3. collaboration with state and local public health, law en-
forcement, and emergency management officials.

Recommendation 3-3: The Division of Global Migration and Quaran-
tine/Centers for Disease Control and Prevention should commission an
external formal evaluation and/or a modeling study of the effectiveness
of travel restrictions and active screening/monitoring of all interna-
tional travelers in preventing and mitigating disease transmission in
the United States during both the current COVID-19 pandemic and
the 2014-2015 Ebola outbreaks in West Africa. The formal evaluation
should include psychological benefits, political implications, unintended
consequences of screening, resources required, and burden placed on
state and local jurisdictions. These findings should be used to inform
plans detailing when such measures should be considered in the future
and to specify the types of pathogens and scenarios that warrant these
measures. The latter criteria might include incubation period, timing of
infectiousness related to symptom onset, proportion of asymptomatic
infections, size of traveler population that would require monitoring,
technological ease and cost of monitoring, severity of illness, and rea-
sonable ability to provide or implement countermeasures.

NEW TECHNOLOGIES AND DATA SYSTEMS

The DGMQ relies on technologies for disease mitigation, diagnostic
testing, data collection, and communication. However, the COVID-19 pan-
demic has revealed striking inadequacies in the existing DGMQ technology
infrastructure, even as the pandemic has resulted in the development and
implementation of new technologies for health surveillance and communi-
cation. Innovative digital technologies for collecting and aggregating data
are an essential tool for protecting public health from the introduction of
diseases across international borders. These data are needed for contact
tracing for individuals potentially exposed to infectious diseases, and for
system reporting and monitoring and epidemic intelligence.
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Technology can also be used to overcome limitations with staffing
and to scale up, maximizing the effectiveness of screenings in airports and
health departments. Contact tracing, for example, is more efficient when
performed digitally rather than manually. However, major technical barriers
of interoperability and standardization can limit the effectiveness of innova-
tive digital tools to support the response to an infectious disease outbreak.
Furthermore, there are some issues in legal, regulatory, and governance of
data collection and sharing that can also pose a barrier to the adoption
and effectiveness of innovative digital tools. Interoperability is critical for a
strong and effective health care and public health system capable of flexing
to respond to a public health emergency. Enhancing data interoperability
can lead to improved early warning systems that integrate data from open
sources as well as from traditional surveillance methods. Investments in
data system interoperability can be lifesaving during a pandemic, improve
day-to-day care coordination, and generate financial benefits to the United
States. It is critical that the DGMQ update and improve its technology
infrastructure in order to meet current and future demands during public
health emergencies.

Clear, trustworthy public communication strategies are essential for
explaining the need for digital technology, providing justification for the
collection and use of personal data. As with all other aspects of disease
control, ethics and equity must be central when considering and applying
technology for disease mitigation. All technologies need to be used with
safeguards for autonomy and privacy. Achieving this will require improved
processes for data governance, such as through a CDC ethics committee or
a DGMQ advisory committee.

Recommendation 4-1: The Division of Global Migration and Quar-
antine (DGMQ) should increase and improve the use of innovative
technology to aid in outbreak detection and response and to mitigate
disease transmission. The DGMQ should improve readiness and de-
velop flexible and targeted strategies for disease control at the border.
The DGMQ should incorporate and improve on the use of digital
technologies to gather health data from travelers, trace transmission,
and alert travelers to exposures. These practices will also allow the
development of scalable approaches to disease control strategies for
large numbers of incoming travelers.

Recommendation 4-2: The Division of Global Migration and Quaran-
tine (DGMQ) should support the adoption of the Office of the National
Coordinator for Health Information Technology (ONC) roadmap by
health care and public health practitioners. The DGMQ should work
with the ONC to facilitate the ONC roadmap and interoperability net-
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works. Connectathons—events that allow providers, organizations, or
other implementers to learn from developers, conduct testing, and prac-
tice exchanging data asynchronously across agencies—are an example
of how this could occur. As health information technology developers
continue to increase functionality in mobile health applications and
electronic health records, the DGMQ should identify gaps and op-
portunities in legislation and regulation to support the proper use and
transfer of information across data systems.

Recommendation 4-3: The Division of Global Migration and Quaran-
tine (DGMQ) should ensure that all uses of digital technologies, novel
data streams, and interoperative public health information systems
follow a careful consideration of their ethical aspects and that all ac-
tions are in accordance with existing regulations for the protection
of personal data. In order to achieve this, the DGMQ should put an
oversight structure in place.

COORDINATION AND COLLABORATION

Partnerships are critical to the DGMQ’s mission. The division works
with both domestic and international partners in government and the
private sector, including other nation’s quarantine and disease control or-
ganizations; U.S. federal agencies; state, tribal, local, and territorial (STLT)
agencies; and private-sector industries. One key example is the collabo-
ration between the DGMQ and health officials in the United States and
Mexico at various levels to (1) limit the cross-border spread of infectious
diseases, (2) protect the health of people living in the U.S.-Mexico border
region, and (3) promote the health of travelers, migrants, and other mobile
populations. The DGMQ’s success is highly dependent on its own capacity
and that of its partners, including local public health departments and the
U.S. Customs and Border Protection (CBP).

Coordination with travel industries is also an important example. The
DGMQ’s Quarantine Travel Epidemiology Team responds to reports of
illness or exposure to disease that take place on airplanes, cruise ships,
and cargo ships. The team works with state and local health departments,
as well as with international partners, to facilitate contact investigations.
This network of partnerships serves as the organizational and operational
framework for implementing policies and activities to prevent and control
the onward transmission of communicable diseases.

The COVID-19 pandemic has revealed opportunities to strengthen
these relationships to facilitate coordination for future events. Making
these relationships ongoing can help to ensure effective collaboration at
the outset of an emergency. Regular engagement with jurisdiction-level
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stakeholders would facilitate clear and effective streams of communica-
tion. It will also be important to obtain perspectives from a broad range
of stakeholders through a robust engagement process while policies are
being developed and before they are finalized. Forming partnerships with
academic institutions could also be helpful in analyzing the effectiveness
of mitigation measures from previous public health emergencies to better
understand the science behind the decisions including the economic cost of
pandemic related measures.

Recommendation 5-1: The Division of Global Migration and Quar-
antine (DGMQ) should strengthen partnerships through defined and
planned activities that enhance working relationships and continue to
build trust.
To do so, the DGMQ should implement these specific measures:
A. TImprove collaboration with international partners through regu-
larly scheduled forums:

1.

2.

Actively engage in the International Health Regulations
(IHR) revision process.

Ensure the continuity of binational collaborations in border
areas to facilitate the development of trust between partners.
Participate with other agencies and partners in the develop-
ment and implementation of a harmonized approach to
border measures with Mexico and Canada that features
common protocols for disease surveillance and response in
border areas.

B. Improve coordination between federal and state, tribal, local
(county and city), or territorial (STLT) health agencies and
strengthen international collaboration and engagement of quar-
antine officers.

1.

2.

Develop a Federal Interagency Workgroup with input from

STLT partners.

Strengthen isolation and quarantine preparedness planning.

a. Define federal and STLT roles and responsibilities.

b. Understand and plan for variation in how STLT entities
implement public health legal authorities.

c. Implement a federal and STLT tabletop exercise pro-
gram to bring together relevant quarantine stakehold-
ers to practice coordination periodically, especially in
regions containing quarantine stations.

Ensure pre-decisional input and engagement from STLT

health agencies. It is critically important that DGMQ guid-

ance and documents are informed by ground-level local

(county and city) health agencies.
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a. Work to align DGMQ interventions with local public
health activities to avoid overburdening the local public
health system.

Improve coordination with aviation and maritime industries for

border/traveler health issues and mandates:

1. Build on coordination mechanisms established during the
COVID-19 pandemic between aviation and maritime indus-
tries with STLT health agencies and the DGMQ. Examples
of mechanisms for coordination include an Interagency
Federal Workgroup, Memoranda of Agreement (MOA),
Standard Operating Procedures (SOPs), emergency plan-
ning, drills, and exercises.

2. Improve DGMQ engagement with regulated industries (e.g.,
cruise ship lines).

a. Establish clear and consistent structure for
communication.

b. Develop clear objectives (e.g., safety and relative risk).

c. Share and evaluate best practices at domestic and inter-
national ports.

Recommendation 5-2: The Division of Global Migration and Quaran-
tine (DGMQ) should modernize health communication efforts with and
for travelers to improve public understanding of disease control efforts
as well as compliance.

A.

Develop standardized communication for travelers, families of
travelers, and the general public (e.g., what to expect when trav-
eling to the United States) to ensure that travelers understand
and change behaviors to follow disease control and prevention
measures.
Establish mechanisms to utilize airlines, airport authorities,
and travel agencies to communicate messages and better in-
form travelers during a pandemic, emerging pandemic, or
outbreak.
Collaborate with the aviation industry to provide predeparture
education and information sharing prior to flight boarding and
during ticket purchase. Incorporate international best practices
for communicating with passengers and sharing information
regarding quarantine and testing requirements.
Incorporate avenues for the DGMQ to share informative mate-
rials with travelers in addition to the DGMQ website.
1. Consider the use of electronic means of communication—
such as flexible text messaging tools—to reach travelers with
follow-up instructions and information.
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E. In order to avoid health inequities, make these communications
accessible for all travelers, regardless of language, access to
technologies (e.g., smartphones), disabilities, and so on.

LEGAL AND REGULATORY AUTHORITY

The CDC has broad regulatory authority to control the introduction
and interstate spread of communicable diseases in the United States. During
the COVID-19 pandemic, the DGMQ has exercised powers granted to the
CDC under the Public Health Service Act of 1944 (PHSA) by taking actions
such as (1) testing, detaining, and releasing persons entering the United
States who are suspected of carrying certain communicable diseases, (2) is-
suing federal isolation and quarantine orders, and (3) restricting importation
of animals or other items that may pose public health threats. Examples of
CDC orders enacted during the COVID-19 pandemic include Federal Quar-
antine and Isolation Order, No Sail/Conditional Sail Order, Global Testing
Order, Safe Resumption of Global Travel, and the Face Mask Order. Many
of these CDC actions were challenged in, or even blocked by, the courts. Re-
form of laws and regulations are needed to modernize the CDC’s authorities,
and to implement the committee’s recommended measures on infrastructure,
workforce, data systems, as well as important reforms to ensure it has the
powers required to safeguard the American public.

Concerns related to CDC regulatory actions during the pandemic are
primarily based on the interpretation of the PHSA, specifically the provision
that grants the CDC the authority to take “necessary measures” to prevent
the introduction into or spread of communicable diseases in the United
States and across state borders. It will be critical for Congress to modern-
ize the PHSA, which was enacted before the era of mass travel, migration,
trade, and close animal/human interchange. The CDC will also need to
undertake rulemaking to clarify its interpretation of the broadly delineated
“necessary measures” provision and adopt procedural requirements and
substantive standards to govern the use of its powers.

Also relevant to the use of regulatory power is the issue of DGMQ
funding. Current large-scale funding methods for public health emergencies
(PHESs) are inadequate. There are several options for expediting surge-fund-
ing mechanisms, such as (1) establishing a new PHE contingency fund that
can be triggered under certain criteria during a PHE and (2) establishing a
fund similar to the HHS Federal Emergency Management Agency (FEMA)
Disaster Relief Fund.

Recommendation 6-1: Congress should improve the legal authority and
flexibility of the Centers for Disease Control and Prevention (CDC) in
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responding to public health threats by modernizing and improving the
1944 Public Health Service Act in several ways:

1. Give the CDC authority to effectively act to prevent or mitigate
current and future public health threats. The CDC should have
the authority it needs but must act consistently with scientific
evidence, and only where necessary to prevent the interstate,
intrastate, or international spread of infectious diseases. The
CDC should also use the least restrictive alternative means that
reasonably can be predicted to achieve an important public
health objective.

2. Specifically delegate congressional power to reflect what the
CDC needs to carry out its mission through evidence-based
measures. These delegations should provide the CDC with ro-
bust authority and the necessary flexibility to implement sci-
ence-based public health measures.

3. Include protections for individual rights and freedoms including
procedural due process, where constitutionally warranted and
feasible, to challenge any order under the Act.

4. Ensure that CDC authorities are fairly and equitably utilized.
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Introduction

In an age of rapid global travel and escalating microbial threats, the
importation of infectious pathogens of public health significance across
national borders poses a substantial threat to the United States. The Centers
for Disease Control and Prevention’s (CDC’s) Division of Global Migra-
tion and Quarantine (DGMQ) works to mitigate this threat by preventing
the introduction, transmission, and spread of communicable diseases. This
responsibility is complex and challenging, given that the United States typi-
cally receives nearly 1 million travelers per day across the nation’s land, air,
and sea ports of entry (CDC, 2021d). A cornerstone of the DGMQ’s efforts
to prevent the importation of infectious diseases among this high volume
of incoming international travelers is its network of quarantine stations. As
of March 2022, quarantine stations were located at 20 U.S. international
airports and land-border crossings with the highest concentrations of arriv-
ing international travelers. Staffed with medical and public health officers,
these quarantine stations are prepared to respond when ill travelers enter
the country.

As the scope, volume, and frequency of microbial threats! have con-
tinued to intensify worldwide, the DGMQ has responded to an increasing
number of infectious disease outbreaks over the past decade. Most notably,
the COVID-19 pandemic—caused by severe acute respiratory syndrome

'For the purposes of this report, microbes include bacteria, viruses, protozoa, fungi, and
prions that can replicate in humans (see the 2006 National Academies report Quarantine
Stations at Ports of Entry, https://www.nap.edu/catalog/11435/quarantine-stations-at-ports-
of-entry-protecting-the-publics-health, accessed May 19, 2022).
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coronavirus 2 (SARS-CoV-2)—emerged as an outbreak in Wuhan, China,
in December 2019. Declared a pandemic by the World Health Organization
on March 11, 2020, an estimated 3.4 billion people have become infected
with SARS-CoV-2 (Barber et al., 2022), resulting in over 18 million excess
mortalities worldwide (Wang et al., 2022). COVID-19 has caused over 466
million confirmed cases and over 6 million deaths as of March 2022. The
COVID-19 pandemic has starkly demonstrated the breadth of devastating
health, social, and economic consequences that an infectious disease can
wreak at a global scale. Moreover, it has highlighted the critical importance
of identifying and implementing effective strategies and policies to mitigate
the spread of infectious diseases of public health significance across national
borders.

CHARGE TO THE COMMITTEE

The committee was charged with analyzing the effectiveness of the
federal quarantine station network based on lessons from the COVID-19
pandemic. As specified in the committee’s statement of task, the study
was requested in order to (1) review how other relevant entities mitigate
transmission risks for pathogens from arriving international travelers,
(2) identify effective interventions, and (3) examine potential changes to
the CDC’s infrastructure and regulatory authorities. The committee was
asked to review the DGMQ’s current structure and function, including
changes that have been made since the 2006 Institute of Medicine (IOM)
report. It was also tasked with identifying how lessons learned during
the COVID-19 pandemic and other public health emergencies can be
leveraged to strengthen pandemic response. The committee’s expertise
comprised health law, ethics, behavioral science, health policy, state and
local public health, medicine, global health, infectious diseases, health
technology, and community health. The full statement of task for this
consensus study is provided in Box 1-1.

This undertaking follows a 2006 IOM report, Quarantine Stations
at Ports of Entry: Protecting the Public’s Health, that had also been
requested by CDC. The emergence of the COVID-19 global pandemic
again prompted CDC to request that the National Academies of Sciences,
Engineering, and Medicine convene a committee to conduct an external
assessment of the role of DGMQ and the federal quarantine station net-
work in mitigating the risk of onward communicable disease transmission
in light of changes in the global environment, including large increases in
international travel, threats posed by emerging infections, and the move-
ment of animals and cargo.
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BOX 1-1
Statement of Task

An ad hoc committee of the National Academies of Sciences, Engineer-
ing, and Medicine will assess the Centers for Disease Control and Prevention’s
(CDC’s) Division of Global Migration and Quarantine (DGMQ) and the federal
quarantine stations’ strategies, policies, infrastructure, and resources dedicated
to mitigating the risk of onward communicable disease transmission in the con-
text of ongoing changes in the global environment, including large increases in
international travel, threats posed by emerging infections, and the movement of
animals and cargo. The committee will provide recommendations for the DGMQ to
better respond to infectious disease outbreaks and pandemics. The committee will:

1. Review how other countries, international and multinational organizations
and corporations, militaries with overseas operations, and other relevant
entities mitigate transmission risks for pathogens like SARS-CoV-2 borne
by arriving international travelers.

2. ldentify effective interventions and best practices that could be adopted
to the U.S.-specific context, recognizing challenges such as scale, data-
gathering limitations, limited interoperability among partner networks, and
the policy tools available to the CDC.

3. Examine potential changes to the CDC’s infrastructure and regulatory
authorities, to include:

a. How the DGMQ may leverage innovative approaches to data systems
and/or analytical methods to mitigate scale limitations of the current
process for implementing health screening and data collection at U.S.
airports, and support health departments with post-arrival follow-up of
travelers.

b. Potential changes to regulations that may be required to implement
recommended measures.

c. The scope of responsibilities and types of partners needed at quar-
antine stations (such as state and local health officials), and how
best to support these partners in preventing disease transmission in
communities.

d. The relative importance of 24/7 coverage at high-traffic ports of entry
versus adding more quarantine stations given budget constraints.

e. Optimal types of staff needed for CDC quarantine stations and at CDC
headquarters.

Scope of Work

The committee worked to identify effective interventions and best
practices for the context of a U.S.-specific response to a future pandemic.
This involved consideration of the complexity and capacity restraints in
mitigating disease introduction, safeguarding mobile populations and the
travel industry, and implementing innovative data systems and analytics.



20 IMPROVING THE CDC QUARANTINE STATION NETWORK’S RESPONSE

Such constraints include (1) scale limitations for health screening and data
collection at U.S. airports; (2) challenges for gathering, analyzing, report-
ing, and validating data; (3) interoperability challenges between agency and
partner networks in supporting public health; and (4) law and policy chal-
lenges related to the use of federal orders and the management of movement
restrictions on large groups.

The committee reviewed needed changes in the CDC’s infrastructure
and regulatory authorities pertaining to

e how the DGMQ may leverage innovative approaches to data sys-
tems and/or analytical methods to mitigate scale limitations for
current processes;

e potential changes to regulations to implement recommended
measures;

e the scope of responsibilities and types of partners needed at quar-
antine stations;

e how best to support health departments and other partners in
mitigating disease transmission; and

e optimal types of staff and scheduling at CDC quarantine stations
and headquarters.

Study Methods

In developing this report and its recommendations, the committee
deliberated for approximately 5 months, from November 2021 through
March 2022. Their activities included four virtual meetings of 3 days each
and one hybrid meeting of 2 days. Each of the virtual meetings included
sessions open to the public; all public meeting agendas can be found in
Appendix B. The committee’s recommendations are directed at the CDC—
specifically the DGMQ—and other stakeholders relevant to the Division’s
mission and operations.

The committee developed an approach for addressing each topic in the
statement of task. Comparing international approaches to disease mitiga-
tion is an important item in the Statement of Task, and the National Acad-
emies commissioned a paper to be written that assessed a variety of disease
control strategies implemented globally during the COVID-19 pandemic.
International public health leaders were also invited to speak to the com-
mittee regarding COVID-19 mitigation measures implemented within their
countries. Due to the context-specific nature of these measures and the com-
mittee’s charge to develop recommendations specifically for the DGMQ), the
committee decided not to include a detailed comparison of international ap-
proaches within this report, finding that this would detract from the focus
of the report. Chapter 3 contains a description of the evidence presented
for various disease control measures.
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CURRENT FEDERAL QUARANTINE STATION NETWORK

Currently, the DGMQ operates a network of 20 quarantine stations
located in U.S. ports of entry with high international travel volume. Nota-
bly, these stations are not physical areas through which incoming travelers
pass into the United States. Rather, the term “quarantine station” refers to a
group of individuals who perform activities designed to mitigate the risk of
microbial and other threats of public health significance entering the United
States (Institute of Medicine, 2006). Collaborating with other federal agen-
cies such as Customs and Border Protection (CBP), the quarantine stations
cover all 320 CBP U.S. ports of entry.? This report uses the term “port of
entry” to mean any air, land, or seaport through which people, cargo, and
conveyances may legally enter the United States from abroad.

The DGMQ is comprised of three branches: (1) Quarantine and Border
Health Services; (2) Immigrant, Refugee, and Migrant Health; and (3) Trav-
elers’ Health; and two units: (1) United States—Mexico; and (2) Community
Interventions for Infection Control. The Quarantine and Border Health
Services Branch—one of the largest branches or units within the CDC in
terms of number of federal employees and contractors—oversees 18 quar-
antine stations located within U.S. international airports as of March 2022
(Brown et al., 2021), The United States—Mexico Unit operates the two
quarantine stations serving land-border crossings with Mexico. The stations
are located in El Paso, Texas, and San Diego, California. Figure 1-1 depicts
the geographic distribution of these quarantine stations across the United
States. In addition to the 20 quarantine stations, the DGMQ operates three
international field offices in Kenya, Thailand, and Mexico (CDC, 2021a).3*

Expansion of the Quarantine Station Network

Almost a century after the first quarantine station was built at Phila-
delphia’s port in 1799 after a yellow fever outbreak, the passage of the
National Quarantine Act (1878) shifted some quarantine powers from the
state to the federal level.’ In 1944, the federal government’s quarantine

2CBP’s use of “port of entry” refers to an administrative center whose jurisdiction may
include more than one entry facility in a certain geographic area (e.g., the Philadelphia Port
of Entry services Philadelphia International Airport, Philadelphia’s seaport, Trenton Mercer
Airport, Atlantic City International Airport, and ports in Lehigh Valley, PA) (Institute of
Medicine, 2006). Thus, the United States has over 470 literal ports of entry and 320 CBP
ports of entry.

3More information about CDC quarantine stations can be found at https://www.cdc.gov/
quarantine/quarantine-stations-us.html (accessed February 26, 2022).

4This text was modified after release of the report to the study sponsor to correctly reflect
the number of international field offices.

SMore information about the history of quarantine in the United States is available from
https://www.cdc.gov/quarantine/quarantine-stations-us.html (accessed March 23, 2022).
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FIGURE 1-1 CDC quarantine stations and their jurisdictions.
SOURCE: CDC, 2021c. https://www.cdc.gov/ncezid/dgmq/pdf/Quarantine-and-Border-Health-H.pdf (accessed May 20, 2022).
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power was codified in the Public Health Service Act of 1944 (PHSA) and,
in 1967, the CDC’s predecessor National Communicable Disease Center
assumed federal quarantine functions. Throughout the 1970s, the CDC’s
network of quarantine stations was reduced from more than 50 to fewer
than 10 based on the presumption that infectious diseases no longer posed
a major public health threat. However, anthrax attacks using contaminated
letters (2001) and a severe acute respiratory syndrome (SARS) outbreak
(2003) renewed concerns about bioterrorism and infectious disease threats
and catalyzed the expansion of the federal quarantine station network. In
fiscal year 2003, Congress began allocating funds for an expansion to a
total of 25 quarantine stations at ports of entry including airports, seaports,
and land-border crossings (Institute of Medicine, 2006).

Prior to 2004 the network consisted of quarantine stations located at
eight international airports—New York (JFK), Miami, Chicago, Los Ange-
les, Atlanta, San Francisco, Honolulu, and Seattle—with limited staffing.
In 2005, the network expanded to include quarantine stations at the air-
ports in Washington, DC; Houston; Newark; Boston; Detroit; Minneapolis;
Anchorage; and San Juan; two stations serving U.S.~Mexico land-border
crossings were also created that year in El Paso and San Diego. In 2007,
spurred by an IOM consensus study report, quarantine stations in Philadel-
phia and Dallas were added to the network. The report also recommended
five additional locations in Charlotte, New Orleans, Phoenix, Denver, and
Kansas City, but those have not yet been established. Thus, the number of
quarantine stations increased by almost three-fold in 3 years—from 8 in
2004 to 20 in 2007—but no new quarantine stations have been established
since 2007.

The DGMQ’s network of quarantine stations is responsible for execut-
ing a range of activities to protect the public’s health at U.S. ports of entry
by rapidly responding to sick travelers who arrive in the United States,
alerting travelers about disease outbreaks, and restricting the importation
of animals and products that may carry disease. The key roles and respon-
sibilities of DGMQ quarantine stations are outlined in Box 1-2. Among
those roles is the delegated authority to implement isolation and quarantine
for individuals under specific circumstances. Isolation separates individuals
who are proven or highly suspected of being sick with a designated infec-
tious disease of consequence from individuals who are not sick. Quaran-
tine separates and restricts the movement of people who were exposed to
an infectious disease to see if they become sick. Although quarantine and
isolation functions at national borders are critical tools for limiting the im-
portation and spread of infectious disease threats, their effectiveness varies
based on the type of threat and the extent of its current spread (Institute
of Medicine, 2006).
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BOX 1-2
Roles and Responsibilities of DGMQ Quarantine Stations

* Responding to reports of illnesses and deaths on airplanes, ships, and at
land-border crossings

¢ Planning and preparing for emergency response

* Responding to mass migration emergencies

* Inspecting animals, animal products, and human remains that pose a potential
threat to human health

e Inspecting CDC-regulated cargo and hand-carried items for potential vectors
of human infectious diseases

¢ Building partnerships for disease surveillance and control

* Creating partner training materials for station staff to use during their on-site
trainings of port and public health partners

e Supporting health monitoring and collecting medical information of new im-
migrants, refugees, asylees, and parolees, when needed

* Providing travelers with essential health information

e Distributing immunobiologics and medications under investigational new drug
protocols (currently intravenous artesunate and antitoxins for botulism and
diphtheria).

SOURCE: https://www.cdc.gov/quarantine/quarantine-stations-us.html (accessed March 16,
2022).

The federal government has legal authorities® to implement isolation
and quarantine measures to help prevent the public’s exposure to an in-
dividual who has or may have specific infectious diseases of great public
health risk (CDC, 2021b). An executive order by the president authorizes
federal isolation and quarantine for a specific set of infectious diseases; this
list can also be revised by the president through executive order. Currently,
isolation and quarantine are federally authorized for cholera, diphtheria,
infectious tuberculosis, plague, smallpox, yellow fever, viral hemorrhagic
fevers (i.e., Lassa, Marburg, Ebola, Crimean-Congo, South American, and
others not yet isolated or named), SARS, influenza caused by novel or

6The authority for isolation and quarantine derives from the Commerce Clause of the U.S.
Constitution. Under section 361 of the Public Health Service Act (42 U.S. Code §264), the
U.S. Secretary of Health and Human Services is authorized to take measures to prevent the
entry and spread of communicable diseases from foreign countries into the United States and
between states. Isolation and quarantine also are considered “police power” functions that
are derived from the state’s right to take action affecting individuals for the benefit of society.
(Source: https://www.cdc.gov/quarantine/aboutlawsregulationsquarantineisolation.html; ac-
cessed March 15, 2022.)
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reemergent influenza viruses that are causing—or have the potential to
cause—a pandemic, and measles (CDC, 2021b).

The U.S. Department of Health and Human Services (HHS) has
delegated its federal authority” to carry out isolation and quarantine
functions to the CDC. Thus, if an individual who arrives at a U.S. port
of entry—via air travel, maritime travel, or land-border crossing—has
a suspected or confirmed case of a designated quarantinable infectious
disease, quarantine station staff have the delegated authority to detain,
medically examine, or conditionally release that individual. The CDC’s
authority to order that such individuals be medically evaluated can su-
persede the public health powers of states and localities under specific
circumstances (Institute of Medicine, 2006). However, despite these au-
thorities, the CDC has traditionally deferred to state and local public
health officials to implement isolation and quarantine in such instances.
During the outset of the COVID-19 pandemic, however, the CDC imple-
mented isolation and quarantine for individuals entering the United
States from Hubei Province, China, and two cruise ships with identified
outbreaks (CDC, 2020).8

2006 IOM REPORT AND SUBSEQUENT DEVELOPMENTS

The 2006 IOM consensus study report Quarantine Stations at Ports of
Entry: Protecting the Public’s Health provided a set of recommendations
about how the DGMQ’s quarantine station network could strengthen its
capacities to mitigate disease importation and its response to infectious
threats at the nation’s borders (Institute of Medicine, 2006). Key recom-
mendations from that report include

e increasing U.S. efforts and providing sufficient financial resources
to minimize microbial threats from travelers;

e working with partners to harmonize authorities for sufficient con-
tact data;

e enhancing the competencies, number of staff, space, and techno-
logical capacity of the quarantine stations with an expansion to 25
stations;

e conducting periodic review of processes and optimal locations of
quarantine stations;

7Under 42 Code of Federal Regulations parts 70 and 71, the CDC is authorized to detain,
medically examine, and release persons arriving into the United States and traveling between
states who are suspected of carrying these communicable diseases. (Source: https://www.cdc.
gov/quarantine/aboutlawsregulationsquarantineisolation.html; accessed March 15, 2022.)

8This text was modified after release of the report to the study sponsor to correctly reflect
and specify where isolation and quarantine orders were implemented.


https://www.cdc.gov/quarantine/aboutlawsregulationsquarantineisolation.html
https://www.cdc.gov/quarantine/aboutlawsregulationsquarantineisolation.html

26 IMPROVING THE CDC QUARANTINE STATION NETWORK’S RESPONSE

e developing proper surge capacity for emergencies with deployment
of CDC assets and hiring plans, including locations for isolating
travelers and communication plans to interface with health care
staff and media;

e developing a research agenda to examine basic public health inter-
ventions for use in the system; and

e developing scientifically sound tools to measure the effectiveness
and quality of operations at the quarantine stations.

In response to these recommendations, the DGMQ increased the ability
to conduct risk assessment for microbial threats. The DGMQ also devel-
oped a series of tools and practices including a data system to catalogue
all events occurring at quarantine stations and support follow up activi-
ties for ill travelers, such as documenting diagnostic test results. However,
post-arrival public health follow-up has been limited due to failure to
implement an electronic traveler contact data collection system.” In addi-
tion to expanding the number of quarantine stations in the network, the
stations have been revamped in response to the recommendations made in
the 2006 report. However, not all of the other recommendations have yet
been incorporated due to a decision to instead expand additional interna-
tional locations. Offices in Kenya, Thailand, and Mexico were established
to support these activities.

In its work, this committee was asked to further identify effective interven-
tions and best practices to mitigate disease introduction into the United States.
This undertaking involves consideration of numerous challenges specific to
developments since the 2006 report was published. Chapter 2 outlines the
increased responsibilities outbreak mitigation efforts have entailed in recent
years. Over the past decade, regular emergencies have become part of normal
operations—see Figure 2-2. This reflects a greater need to build preparedness
into the structure of the DGMQ. Although operating costs have risen dramati-
cally since 2014, the majority of this funding has come from response-specific
and reimbursable funds, while programmatic core funds have been slow to
increase. Furthermore, the DGMQ’s staffing needs have grown considerably.
While permanent full-time employee positions have seen only modest growth
since 2008, the total full-time equivalent—which includes contractors and
other nonpermanent positions—has grown more than five-fold in the same
time period (Damon, 2022). This study assesses the DGMQ and its needs in
the context of the frequent emergence of disease threats.

The COVID-19 pandemic has presented myriad challenges and in-
volved large-scale isolation and quarantine response efforts, some of which

9This text was modified after release of the report to the study sponsor to correctly describe
the tools and practices used by the DGMQ.
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had never before been implemented. The committee reviewed the effective-
ness of these efforts and highlighted lessons yielded from the pandemic re-
sponse. They also explored the proliferation of technological developments
that have emerged since the 2006 report in order to recommend strategies
to leverage and optimize current capabilities.

This study also takes into account critical issues regarding ethics and
equity that must be considered when developing and implementing a public
health response to emerging threats—particularly given the rapid advance-
ment of technological innovations for disease surveillance and mitigation as
well as the existing inequities that have been highlighted by the COVID-19
pandemic. It is increasingly imperative to employ measures that do not
further exacerbate these inequities. Ethical risks must also be considered
when designing infectious control strategies, especially those that employ
novel, powerful digital technologies and data systems. To guide its delibera-
tions, the committee identified a set of key ethical principles: (1) protecting
privacy, (2) maintaining autonomy, (3) promoting equity, (4) minimizing
the risk of error, and (5) ensuring accountability.

The global impact of the COVID-19 pandemic revealed the broad
range of partners with which the DGMQ must engage to effectively execute
its roles and responsibilities in mitigating transmissible disease threats, in-
cluding federal interagency partners; state, tribal, local, and territorial agen-
cies; international partners; and private-sector entities. This study highlights
the critical importance of fostering trust and strengthening the DGMQ’s
functional working relationships across agencies and sectors to effectively
counter future infectious disease threats.

Additionally, the COVID-19 pandemic demonstrated that public health
authority designated by legislation enacted before the age of large-scale
global travel needs to be modernized. Thus, the committee has recom-
mended a set of policy changes to expand authorities and streamline fund-
ing for emergency events.

STRUCTURE OF THE REPORT

This report is organized to reflect five primary factors that determine
the effectiveness of the federal quarantine station network, as identified by
the statement of task and the expert committee. These factors are organi-
zational capacity; disease control and response efforts; new technologies
and data systems; coordination and collaboration; and legal and regulatory
authority. Chapter 2 provides an overview of the organizational capacity
of the DGMQ), highlighting key issues surrounding workforce, financials,
infrastructure, and culture within the division. Chapter 3 describes the
DGMQ’s role in infectious disease control and provides an assessment
of various disease mitigation measures. Chapter 4 describes the technol-
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ogy that has been implemented by the DGMQ and details innovations
developed during the COVID-19 pandemic—both in the United States and
abroad—that can be adopted to increase the DGMQ’s capacity for surveil-
lance and data sharing. Chapter § describes the partnerships with federal,
state, and local health authorities that the DGMQ relies on to fulfill its
mission. Chapter 6 offers a detailed analysis of the legal and regulatory
framework that underpins the DGMQ’s authority, addressing mechanisms
for modernizing applicable public health response powers.
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Organizational Capacity

Organizational capacity (OC) is the ability of an organization to per-
form work and ensure that its organizational resources are used effectively
and efficiently to achieve its goals. In the context of governmental organi-
zations, OC is a multidimensional concept that refers to the organization’s
ability to marshal, develop, direct, and control its financial, human, physi-
cal, and information resources. OC captures the collective skills, abilities,
knowledge, and experiences of an organization.

Various models for conceptualizing OC have been proposed, but al-
most all include four key features: infrastructure, finances, workforce,
and culture (Cox et al., 2018). These four elements, which are evaluated
in this chapter, represent the means and mechanisms through which the
people and resources in an organization are brought together and utilized
to accomplish its work, achieve its goals, and fulfill its mission. Like any
organization, OC underpins and shapes the identity and personality of the
Centers for Disease Control and Prevention’s (CDC’s) Division of Global
Migration and Quarantine (DGMQ). Thus, as the key determinant of the
DGMQ’s performance, OC is essential to understanding the organization’s
effectiveness, its efficacy, and its ability to execute tactics and strategies
aligned with its intentions and purpose.

The DGMQ’s infrastructure is central to its OC and is a key element in
protecting public health as people become increasingly mobile within today’s
globally interconnected world. Financial management involves the deploy-
ment of funds and other assets to achieve organizational goals. More specifi-
cally, it entails budget planning, acquiring funds, distribution, and allocation
of resources. The domain of workforce and human resources includes per-
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sonnel recruitment, retention, training, development, competencies, and
performance. Finally, culture encompasses an organization’s values, norms,
behaviors, and beliefs. Culture is integral to both individual and collective
performance within an organization, as well as its ability to be adaptive and
remain relevant. Although culture is difficult to measure, it often serves as
the glue that holds an organization together (Cox et al., 2018).

Throughout the extraordinary work environment of the last decade, the
DGMQ has continued to evolve in the face of complex challenges stemming
from our global interconnectedness, the speed of travel and trade, and the
integration of unprecedented societal changes, especially those resulting
from the COVID-19 pandemic. Despite the advances made, the DGMQ
faces significant challenges that undermine its ability to fulfill its mission.
With core funding that has remained inadequate over the last decade, the
division is limited in its ability to keep pace with a regular stream of public
health emergencies. Persistent understaffing and burnout demonstrate the
institutional challenges. The DGMQ must undergo significant changes with
its finances, workforces, and culture in order to become a more agile and
responsive structure. It must be successful in this formidable and disrup-
tive setting, but achieving this will require absorbing, adapting, and being
able to pivot quickly. The pillars of OC are foundational in helping the
organization improve its work and performance. Without significant and
rapid changes, the DGMQ’s capacity to lead the nation in preparedness and
response is severely limited.

Much of the information in this chapter was provided by DGMQ
representatives during open public committee meetings. Because detailed
information about infrastructure, workforce, finances, and culture is not
available from other publicly available sources, these presentations were
invaluable in allowing the committee to assess the inner workings of the
DGMQ and develop salient conclusions and recommendations. These four
critical areas of OC reflect the evidence presented to the committee and,
while critical, are not exhaustive. Other aspects of organizational capacity
may warrant further exploration.

DGMQ INFRASTRUCTURE

The DGMQ works to maintain public health security by preventing the
introduction, transmission, and spread of infectious diseases into the United
States within a context of rapid global travel.! The DGMQ is one of the
nine offices and divisions housed within the National Center for Emerging
and Zoonotic Infectious Diseases (NCEZID). The NCEZID collaborates
with national and global partners to mitigate the impact of infectious

I More information about the DGMQ’s work is available from the CDC (2016).
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diseases (CDC, 2016). The DGMQ’s primary functions include screening,
processing, and evaluating travelers—including immigrants and refugees—
entering the country for any public health risks, and providing them with
public health information. The DGMQ partners with airlines and cruise
lines to identify sick travelers and alert other passengers of potential expo-
sure. The division forwards information to local public health officials to
enable individual follow-up and collaborates with these officials to prevent
people with certain infectious diseases from traveling and exposing others.
The DGMQ is also tasked with regulating the entry of animals, processing
animal imports, and restricting animal products harmful to human health.
Additionally, the division is responsible for emergency distribution of es-
sential drugs and biologics, such as botulism antitoxin, under CDC inves-
tigational new drug (IND) protocols. In addition, the DGMQ periodically
distributes investigational drugs of critical public health importance under
IND when commercially available drugs are ineffective or have had supply
disruptions, such as intravenous artesunate for severe malaria. Quarantine
stations began stocking this drug when the CDC received U.S. Food and
Drug Administration (FDA) approval to distribute it in 2007 for patients
who failed treatment with intravenous quinidine (the only FDA-approved
drug for severe malaria), then expanded distribution in 2019 after quinidine
was no longer available in the United States (Rosenthal and Tan, 2019).2
This section provides an overview of the composition and function of the
DGMQ’s infrastructure, with a particular focus on the Quarantine and
Border Health Services Branch (QBHSB) and the network of quarantine
stations operated by the DGMQ.

Quarantine Stations and International Field Offices

The United States receives nearly 1 million travelers per day across
the nation’s land, air, and sea ports of entry (CDC, 2021d). To prevent the
spread of contagious diseases into the United States, the CDC DGMQ op-
erates 20 quarantine stations as of March 2022. Most stations are located
within U.S. international airports with the highest volumes of arriving in-
ternational travelers; two stations are located at U.S.-Mexico land-border
crossings, which handle approximately 25 percent of daily legal land cross-
ings. The QBHSB oversees the 18 airport-based quarantine stations, while
the San Diego and El Paso land border stations fall under the purview of the
United States—Mexico Health Unit. Each station has its own jurisdiction,
which includes the various subports such as seaports, land-border cross-
ings, and smaller airports within a geographic area. Collaborating with

2This text was modified after release of the report to the study sponsor to provide additional
clarity about DGMQ activities under the CDC’s investigational new drug protocols.
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other federal agencies, such as Customs and Border Protection (CBP), the
quarantine stations cover all (> 300) U.S. ports of entry.?

In addition to those 20 quarantine stations, the DGMQ currently oper-
ates three international field offices in Kenya, Mexico, and Thailand (Ce-
tron, 2021).* The offices in Kenya and Thailand primarily support activities
undertaken by the Immigrant, Refugee, and Migrant Health Branch while
the Mexico Office supports activities undertaken by the U.S.~Mexico Unit
for populations moving back and forth across the U.S.~Mexico border or
residing in the border region (Institute of Medicine, 2006).

Structures of Quarantine and Border Health Services
Branch and the United States—Mexico Unit

Headquartered in Atlanta, the QBHSB is among the largest branches
within the CDC in terms of its number of federal employees and contrac-
tors (Brown et al., 2021). As illustrated in Figure 2-1, the branch includes
five teams that report directly to the U.S. QBHSB branch chief: (1) the
Quarantine Travel Epidemiology Team (QuarTET); (2) the Epidemiology
Field Team (eFIT), (3) the Zoonoses Team (ZTeam); (4) the Preparedness
and Policy Coordination Team (PPCT); and (5) the Communication, Evalu-
ation, and Training (ComET) Team. In addition to these teams, the QBHSB
has a chief medical officer who oversees surveillance and clinical activities,
and makes recommendations on overall detection and control strategy. The
deputy branch chief supervises the Resource Support Services Team (RSST)
and the Operations Team. Branch operations include managing the 18
quarantine stations, which are subdivided into four regions, each of which
has a regional officer in charge. The chief medical officer and deputy branch
chief report directly to the branch chief.

The QBHSB houses the principal activities related to quarantine sta-
tion operations. QuarTET supports response to ill travelers. This includes
managing implementation of federal public health travel restrictions (Do
Not Board and Public Health Lookout).> QuarTET also facilitates response
to exposures to communicable diseases of public health concern during
air and maritime travel and coordinates contact investigations with fed-
eral, state, tribal, local, and territorial (STLT), and international partners.
QuarTET provides guidance, trainings, and standard operating procedures
so that staff at quarantine stations can respond appropriately. The eFIT is

3See https://www.cbp.gov/border-security/ports-entry#:~:text=Locate %20Port %20
Information,0f%20entry %20throughout%20the %20country (accessed May 20, 2022).

#More information about CDC quarantine stations can be found at https://www.cdc.gov/
quarantine/quarantine-stations-us.html (accessed February 26, 2022).

>More information about federal public health travel restrictions is available from https://
www.cdc.gov/quarantine/do-not-board-faq.html (accessed February 24, 2022).
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FIGURE 2-1 Organizational chart, Quarantine and Border Health Services Branch (QBHSB).
SOURCE: Brown et al., 2021, slide 8.

composed of a cadre of epidemiologists that carry out projects to advance
the science and practice of travel and border public health. The ZTeam
works to prevent the introduction and spread of diseases from imported live
animals, animal products, or human remains by administering, and updat-
ing when needed, the CDC’s regulatory authorities and issuing guidance.
Recent areas of focus for this team include canines, nonhuman primates,
and mink (and mink products). The PPCT is responsible for preparedness
planning for hazards and continuity of operations, emergency operations
and response management, and preparedness training. The team also ana-
lyzes travel data, develops exercises, and facilitates and evaluates the de-
velopment of After Action and Improvement Plans. Additional focus areas
include quarantine station operations support and SharePoint site develop-
ment and management. The ComET team works to train branch personnel
and is responsible for communicating health information through various
mechanisms, including posters, handouts, websites, and media responses.
The RSST provides logistical support for operations at the quarantine
stations.

The United States—Mexico Unit (U.S. MU) oversees the land ports of
entry along the 2,000-mile U.S.-Mexico border. General protocols and
training are derived from the QBHSB, but adapted for land border—specific
environments. The permanent quarantine station staff and surge contrac-
tors located in San Diego and El Paso respond remotely to illnesses, ex-
posures, and importations at all land ports of entry on the U.S.-Mexico
border. Also housed within the U.S. MU is the Mexico Country Office, the
Border Epidemiology Unit focused on strengthening U.S.-Mexico border
state surveillance and response, and the Migrant/Communications team
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with specific activities for mobile southern border populations. Together,
the QBHSB and the U.S. MU manage the quarantine station network with
support from the DGMQ’s Office of the Director.

Recent Responses to Disease Threats

The DGMQ is responsible for preventing the importation and spread
of a number of disease threats. Daily quarantine station operations include
restricting the importation of animals and animal products that may carry
disease and containing the importation and spread of pathogens—such as
rabies and monkeypox—from animals or vectors. The stations respond to ill
travelers who arrive in the United States, along with addressing communica-
ble disease case-patients (e.g., tuberculosis [TB], measles) or outbreaks (e.g.,
varicella, SARS-CoV-2).¢ During outbreaks of infectious diseases of concern
in other countries, the division works to protect travelers and contain the
importation and spread of pathogens from specific locations or regions into
the United States. For example, during the Ebola virus disease epidemic in
Western Africa (2014-2016), the DGMQ recommended that Americans
avoid nonessential travel to the three countries most affected by the epi-
demic. Working with airports and federal authorities, the division stream-
lined response efforts by diverting passengers from countries experiencing
outbreaks to five U.S. airports. The division also trained U.S. Customs and
Border Protection staff at airports to screen these passengers for symptoms
of Ebola or possible exposures (CDC, 2021b). During the Zika virus disease
outbreaks in the Americas (2015-2016), the DGMQ focused efforts on
traveler education and outreach, especially for pregnant travelers and their
partners. Outreach efforts included posted travel notices about preventing
the spread of Zika, interactive maps, risk assessment tools, text messaging
systems, and extensive airport messaging. Quarantine stations located in ar-
eas that were at greater risk of Zika spread, such as the U.S.-Mexico border
and Puerto Rico, built partnerships with local governments and community
health workers to alert travelers about Zika risk (CDC, 2021b).

Public health emergencies of international concern as declared by the
World Health Organization (WHO)’—such as polio and the COVID-19
pandemic—fall under the DGMQ’s purview. In 2009, the CDC (including
the DGMQ) collaborated with state and local health departments to stop
the spread of the HINT1 influenza pandemic in the United States (CDC,

¢This paragraph was modified after release of the report to the study sponsor to correctly
characterize some of DGMQ’s responsibilities. Similar corrections have been made throughout
the report.

7For more information on public health emergencies of international concern and the CDC,
see: https://www.cdc.gov/nndss/about/ihr.html (accessed May 3, 2022).
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2021b). In 2020, the CDC began its largest and most complex response to
date in addressing the COVID-19 pandemic. The DGMQ’s efforts focused
on protecting travelers and other mobile populations and reducing the risk
of importing and spreading COVID-19 by way of global travel. Activities
included

e taking regulatory actions, such as no-sail orders, quarantine mea-
sures for incoming international travelers, mask requirements on
public transportation, and a rental eviction moratorium;

e establishing public health guidance for managing infected travelers
and travelers potentially coming from countries deemed at greater
risk due to high countrywide transmission levels;

e publishing travel guidance and health notices;
establishing and conducting public health entry screening; and
providing refugees, immigrants, and migrant workers with cultur-
ally and linguistically appropriate resources related to COVID-19.

Additional DGMQ efforts focus on controlling communicable disease
outbreaks at immigration detention centers and repatriation locations. For
example, the DGMQ issued quarantine orders for U.S. citizens repatriated
from Wuhan, China, and cruise ships that were affected by initial outbreaks
of COVID-19 in early 2020 (CDC, 2021b). This responsibility has also
included responses to COVID-19 outbreaks at U.S. southern border loca-
tions. The division also addresses communicable diseases associated with
mass migration emergencies, such as the displacement of Afghan refugees
in 2021 and 2022 (Roohi, 2022). These actions complement those of the
Department of Homeland Security, which establishes entry requirements
for incoming travelers at U.S. ports of entry (Department of Homeland
Security, 2022).

Infrastructure Challenges and Constraints

The responses to disease threats required thus far in the 21st century
reflect the challenges the DGMQ faces in carrying out its mission. The
division is involved in frontline activity in the majority of CDC disease
threat responses, yet it lacks efficient mechanisms to quickly surge staff.
Responsibilities have been increasing with each response, and the DGMQ
is dependent on supplemental funding to carry these out, as discussed in
the next section. The ability to urgently scale up health screening and data
collection at U.S. airports in the immediate response to a newly emerging
disease threat is limited, and challenges in gathering, analyzing, reporting,
and validating data are at play. There are also challenges in ensuring effec-
tive coordination with STLT partners to manage both cases and exposed
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passengers when they leave the airport or cruise ship. The division is con-
sidering how innovative approaches to data systems or analytical methods
might be leveraged to mitigate these scale limitations (see Chapter 4).
However, the scope of responsibilities for quarantine stations and the types
of partners needed to meet them are broad. Furthermore, interoperability
issues between agency and partner data systems pose challenges to unified
public health efforts. The DGMQ is one of the few organizational compo-
nents at the CDC with regulatory responsibilities, which places an added
burden on the division and requires unique skill sets such as regulation writ-
ing and legal support. Managing movement restrictions of large groups of
people—and using federal orders to do so—poses policy, operational, and
legal challenges. Thus, the implementation of recommended measures may
involve changes to regulations governing the CDC’s and DGMQ’s activities
and authorities (see Chapter 6).

High Traveler Volume across Numerous Border Entries

International experts from South Korea, Hong Kong, Canada, Taiwan,
Singapore, Australia, and the United Kingdom spoke to the committee re-
garding their countries’ procedures for screening, isolation, and quarantine
of incoming passengers during the COVID-19 pandemic (see Chapter 3).
Notable differences between the United States and other nations were ap-
parent. A primary difference is that the volume of incoming passengers to
other countries is much lower than the volume arriving in the United States.
Moreover, many of the countries represented at the briefings (Taiwan, Aus-
tralia, Canada) closed their borders to most incoming individuals when the
COVID-19 pandemic began, whereas the United States primarily closed its
borders to individuals traveling from specified high-risk regions (Hoffman
and Poirier, 2022). The number of entry points is also much smaller in these
other countries than in the United States and were further restricted during
the COVID-19 pandemic. Whereas many countries had few points or only
a single point of entry, the United States has approximately 320 land, air,
and sea border entry points (Buigut and Maskery, 2021). Also, many of
these presenters represented island nations, making access easier to restrict.
Effectiveness of entry requirements and containment measures is highly
dependent on context, making comparison between countries challenging.

In spite of the large number of U.S. points of entry, only 20 of them
contain quarantine stations (CDC, 2021c¢), resulting in approximately 300
border entry points without any consistent public health service presence
on site (CDC, 2021c¢). These border crossings may have a limited need for
public health assistance and are staffed by other federal agencies. The 20
quarantine stations are strategically positioned at border entries with high
concentrations of international travelers (See Chapter 1). Approximately 80
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percent of all international arrivals enter the United States via an airport
with an associated quarantine station (CDC, 2019a).® However, public
health threats can appear at any border entry point, so there is a need to
expand the CDC presence to the other ports of entry (Walls, 2021). There-
fore, solutions, including enhanced capacity for telehealth, are needed to
assure adequate availability of public health services for personnel at all
border crossings at all times.

Pandemic-Related Demand Increases

Other challenges relate to pandemic-related demand increases. In re-
cent years, the DGMQ has been active in simultaneous responses, which
can prove taxing for staff. For example, from 2020 to 2021, the division
addressed Ebola virus disease outbreaks, concerns on the Southwest border
due to the large number of persons arriving for immigration into the United
States, the evacuation of Afghan refugees, and the COVID-19 pandemic.
Screening processes established to address COVID-19 increased demands on
the DGMQ. For instance, the number of individuals screened for COVID-19
across 15 designated U.S. airports rose from less than 1,000 on March
11, 2020, to nearly 30,000 by March 14, a mere 3 days later (Buigut and
Maskery, 2021; Dollard et al., 2020).

The scale of demands posed by the COVID-19 pandemic is highlighted
when comparing it with the Ebola epidemic of 2014 to 2016. The latter
involved the screening of more than 38,000 travelers entering the United
States in a span of 16 months (Cohen et al., 2016). In contrast, more than
760,000 travelers were screened for COVID-19 at U.S. airports in only 7
months (January—December 2020) (Dollard et al., 2020). Once Ebola data
collection efforts began, the CDC was able to share contact data for all
travelers with STLT public health agencies who were tasked with monitoring
over 99 percent of them, post-arrival. In the first 7 months of the COVID-19
pandemic, contact data for 32 percent of screened travelers could not be
shared due to data collection limitations. Many states opted out of receiving
data due to the fact that STLT health officials were focused on addressing
known COVID-19 cases and contacts rather than screening all travelers,
most of which were at low risk of illness or exposure. The monitoring rate
for travelers for COVID-19 after arrival is unknown.

The DGMQ is already among the largest and most complex divisions
within the CDC and needs to grow. It has a unique set of responsibilities
and is one of the few units at the CDC with direct regulatory responsibili-
ties. It is also one of the few CDC components that operates field units,

8This text was modified after release of the report to the study sponsor to correctly reflect
the percentage and type of travel.
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including those with international responsibilities. Other federal agencies,
such as the U.S. Department of Agriculture (USDA), have successful over-
seas preclearance programs that increase work efficiency at U.S. ports. The
DGMQ presently has overseas personnel stationed in Kenya, Thailand,’
and Mexico. However, today’s public health emergencies and refugee crises
can emerge in almost any part of the world. Developing a more robust over-
seas presence could enable earlier and more effective response efforts. In
addition, a pre-identified and cleared team of experts could be established,
allowing them to be deployed when needed if there is an emerging threat
from a specific region. While not specifically studied by the committee,
there may be merit in redesigning the organization to include a more unified
network of quarantine stations and functions.

Maritime Unit

The current structure of the maritime unit poses unique logistical chal-
lenges. Prior to the COVID-19 pandemic, two distinct CDC entities ad-
dressed maritime public health. The Maritime Activity, housed under the
DGMQ), liaised with quarantine stations regarding communicable diseases
of public health concern on maritime vessels, developed procedures for
quarantine stations, and supervised management of outbreak response on
vessels. The Vessel Sanitation Program (VSP), housed under the National
Center for Environmental Health, managed cases of gastroenteritis on
cruise ships. In April 2020, these entities merged to form a temporary Mari-
time Unit under the Global Migration Task Force. While the formation of
the Maritime Unit has allowed for enhanced cooperation in responding to
public health concerns on maritime vessels, challenges have emerged with
the transition. As this merging was intended to be a temporary solution,
the Maritime Unit is not permanently housed within any division (Tardivel,
2022). As gleaned from stakeholder presentations during committee meet-
ings, there has been a perception among some stakeholders of a lack of
communication between the Maritime Unit and the cruise industry, contrib-
uting to frustration regarding clarity in regulations and requirements from
industry. Establishing a permanent base for the Maritime Unit could allow
for improved communications, enhanced recruitment efforts, and greater
effectiveness in achieving public health goals.!?

9Kenya and Thailand were selected as base locations for DGMQ’s Africa and Asia Field
Programs (respectively), which oversee medical screening for immigrants and refugees travel-
ing to the United States (see https://www.cdc.gov/ncezid/dgmg/focus-areas/irmh.html; accessed
March 10, 2022).

10See Chapter 3 for additional information on the Maritime Unit, including disease control
strategies.
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DGMQ’S FINANCIAL LANDSCAPE

Trends in the DGMQ Budget and Allocations (Fiscal Years 2012-2022)

The committee was briefed on trends in budgeting and allocations
to the DGMQ and its quarantine stations over the past decade (Damon,
2022).

Baseline Funding

The DGMQ’s aggregated core budget lines—that is, its usual operating
budget—supports its mission and programmatic activities. A substantial
proportion of the DGMQ’s core funding also supports the salary and
benefits for DGMQ permanent staff responsible for executing mission and
programmatic activities (Cetron, 2021). The DGMQ’s baseline funding saw
little to no increase over the past decade, despite substantial increases in
the DGMQ’s responsibilities and the growth of international travel during
that period (Cetron, 2021). Between fiscal year (FY) 2012 and FY2022,
the DGMQ’s core funding has remained relatively static year over year, ex-
cept for a small increase in FY2020’s core ceiling (Damon, 2022). Baseline
funding has remained between $45-54 million per year, with an average
increase each year of just 1 percent. The budgeting and allocation trend
remained particularly flat for the salary and benefits for DGMQ permanent
employees during that period.

Response Surge Funding

The DGMQ has received supplemental funds to support additional
activities required during emergency responses. For instance, surge funding
has been implemented during emergencies such as the COVID-19 pan-
demic. Emergencies that resulted in influxes of supplemental response-
specific funding prior to the COVID-19 pandemic include the Ebola virus
disease epidemic (Western Africa) (FY2014-FY2016) and the Zika virus
disease epidemic in the Americas (FY2016-FY2017) (Damon, 2022). Thus,
individual public health response supplemental funds have shaped the
DGMQ’s budgetary trends over the past decade. Between FY2012 and
FY2022, the DGMQ’s total budget fluctuation year over year has been
strongly response driven, with a significant driver of the DGMQ’s current
operating budget being its near-constant state of emergency response (see
Figure 2-2). There is a need for an accessible central emergency fund that
can be readily accessed in the event of emergencies to prevent delays in fi-
nancing critical response elements (see Chapter 6). Surge funding has been
a lifeline to the DGMQ and its ability to address emergencies. However,



42 IMPROVING THE CDC QUARANTINE STATION NETWORK’S RESPONSE
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FIGURE 2-2 DGMQ’s 10-year budget trends.
NOTE: The budget is largely response driven, with a notable increase for fiscal year 2020-2022.
SOURCE: Damon, 2022, slide 79.

whether funding will be allocated, the amount of funding, and its timing
are uncertain in the early phases of the response. The funds often come late
in a response and because surge funding is temporary, there are limitations
in how it can be used; usually only temporary or contractual personnel can
be brought on board and supported using these funds.

Added Responsibilities and Activities

Each new public health emergency brings additional responsibilities
for the DGMQ, placing further strain on its infrastructure, finances, and
workforce. To support this expanded work, the DGMQ allocates a larger
percentage of its core operational funding to support salary and benefits.
This requirement decreases the remaining funding within the core budget
to conduct mission and programmatic activities. Although the salary and
benefits proportion of core funding has increased year over year between
FY2012 and FY2022, baseline funding has remained static (Damon, 2022).
For FY2021 and FY2022, 2-year limited COVID-19 funding is being used
to support the salary and benefits for 24 permanent positions provided to
the DGMQ in the agency’s FY2021 Enterprise Hiring Plan. Once the lim-
ited COVID-19 funding ends, other funds will need to be used to support
these full-time equivalents (FTEs).

With the COVID-19 pandemic response (FY2020-FY2022), the
DGMQ has executed close to $200 million annually (discussed in further
detail in the next section). The DGMQ projects that the long-term impacts
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of the pandemic will include an expanded DGMQ work portfolio that
includes regulatory actions taken to mitigate the burden of COVID-19.
The result is a new permanent staffing requirement to support expanded
regulatory and programmatic work and increased programmatic costs to
sustain mission activities. In light of this, leadership within the DGMQ
and the CDC supported a congressional appropriation request to increase
the DGMQ core funding by $30 million (Damon, 2022). The FY2022 ap-
propriation ultimately included an $8 million increase to the DGMQ’s core
funding. However, this anticipated core funding increase in budget comes
almost 3 years into the pandemic and remains a critical need that has not
been addressed swiftly enough.

High-Level Overview of the DGMQ Budget: Fiscal Year 2021 and 2022

The committee was provided with a high-level overview of the DGMQ’s
budget for FY2021 and FY2022, including funding streams in aggregate—
reflecting both proposed and anticipated increases—as well as categories
in which funding is spent, and program spending power at current core
funding levels (Damon, 2022).

Funding Streams

The DGMQ’s two major funding streams include core funding and
supplemental response allocations. The division received almost $192.1
million in total obligated funding in FY2021, with a reduction to $189.7
million proposed for FY2022. Core funding had nearly $45.1 million ob-
ligated in FY2021, with a 1.5 percent increase planned for FY2022, bring-
ing the total core funding to about $45.8 million. The FY2022 President’s
Budget request proposed $30 million increase to the DGMQ’s core budget
will be critical to sustain its mission and programmatic activities. As previ-
ously described, significant DGMQ activities are funded through response
supplemental funding lines. The DGMQ supplemental response allocations
had about $146.4 million obligated in FY2021 and $143.3 million planned
for FY2022. The CDC has proposed an $8 million increase in response al-
locations for FY2022 (Damon, 2022).

Spending Categories

Of the almost $192.1 million in total funding (including supplemental
funds) obligated to the DGMQ in FY2021, virtually all of the funds went to
three categories: contracts (61 percent), grants and cooperative agreements
(21 percent), and salary and benefits (17 percent). For FY2022, there is a
planned salary and benefits increase of 15 percent to support infrastruc-
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ture priority positions. However, the DGMQ’s core funding increase is just
1.5 percent from FY2021 to FY2022, so the planned salary and benefits
increase of 15 percent will require a decrease in the DGMQ’s mission and
program spending from core funding.

DGMQ spending on grants, cooperative agreements, and contracts will
remain fairly constant in FY2022 relative to FY2021. Grants and coopera-
tive agreements may increase by $2.4 million (a 6 percent increase). How-
ever, grants and cooperative agreements are primarily supported through
supplemental funding. They also reflect the DGMQ’s partnership engage-
ments and collaborations to support public health interventions and im-
prove the effectiveness of interventions. The spending on contracts will stay
largely the same between FY2021 and FY2022, with a slight decrease in
contracts of $9.4 million (8 percent decline) (Damon, 2022). This reflects
the DGMQ operating infrastructure required to execute both mission and
programmatic activities as well as response-related work.

Spending Power

DGMQ program spending power at current core funding levels is
directly impacted by the need for increased staffing to sustain its mission
and programmatic activities. In FY2021, 65 percent of the core funding
ceiling ($45.1 million) was spent on salary and benefits, leaving 35 percent
of that funding to cover all operational and programmatic costs, includ-
ing mission and regulatory activities. Based on the planned core funding
ceiling for FY2022 ($45.8 million) and given the planned increase to
salary and benefits, about 74 percent of funding will be spent on salary
and benefits, leaving just 26 percent to sustain operational, mission, and
regulatory activities.

Hypothetical Financing Scenarios for Fiscal 2023

The committee heard two hypothetical financing scenarios for FY2023.
If the DGMQ’s needs are not prioritized financially, the staffing footprint
required to facilitate its preparedness for public health emergencies and to
fill all authorized positions would leave no funds remaining for program
and mission work.

Specifically, for FY2023, core funding projected at current levels will
be about $46.4 million—all of which will need to be spent on salary and
benefits, leaving no core funding for programmatic, mission, and regulatory
efforts and nonpersonnel operational costs. If the proposed $30 million
FY2022 increase to core funding is realized, however, the core ceiling will
increase to about $76 million. This will enable 67 percent of core funding
to cover salary and benefits, with 33 percent for programmatic, mission,
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and regulatory work. Although the anticipated increase to its core fund-
ing would allow the DGMQ to hire to its approved staffing level, it would
merely be able to sustain—but not grow—its programmatic and mission
work.

These two hypothetical scenarios are untenable. Therefore, it is clear
that the DGMQ requires additional funding. A permanent income stream
beyond congressional funding could be one means of achieving this. Base-
line core funding has been flat for years and has left permanent staffing
underfilled. The reliance on surge funding in crises is unsustainable for
meeting consistent staffing requirements. The establishment of a “no year”
emergency response fund, with sufficient funds to cover crisis activities and
increased surge staff needs, would obviate the wait for annual congressional
appropriations and supplemental appropriations in crisis situations.

Potential Funding Streams

Currently, the DGMQ does not have sufficient core funding to support
its personnel and programs. Increased core funding is needed to sustain
programmatic activities so the organization does not have to rely solely
on emergency funding that is only made available at some point after the
start of an emergency (see Chapter 6). The DGMQ could explore sources
of funding in addition to the standard congressional appropriation to
support its core personnel and activities. For instance, the DGMQ could
explore whether user fees—from industries that receive direct benefit from
DGMQ activities and regulatory oversight such as the maritime and avia-
tion industry—could provide a sustainable source of funding. The CDC’s
VSP, in which cruise industries pay user fees to have their vessels inspected,
sets precedent for this arrangement (CDC, 2019b). User fee charges could
be tied to objective criteria such as the number of passengers per year. A
caveat is the potential for a conflict of interest on the part of the DGMQ,
as it would be paid by the industries being regulated. Although this practice
is somewhat controversial, other federal agencies have successfully imple-
mented similar strategies (FDA, 2022). The division is in need of other more
reliable funding streams besides its traditional appropriations and surge
funding. The committee is aware that there may be barriers to establish-
ing user fee authority; however, in other agencies, user fee programs have
been transformative in improving staffing and program performance. Since
the DGMQ performs an array of critical, direct services at the border that
support regulated industries and the public, there is an adequate basis for
such a funding mechanism. There is also a need for better human resources
(HR), thereby allowing for more nimble hiring of personnel to fulfill surge
needs. Current staff are now absorbing the workload of the vacant unfilled
positions, contributing to substantial levels of burnout.
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WORKFORCE

Over the past decade, the DGMQ has been operating in emergency
response mode more often than not. Therefore, operating in response mode
has become the de facto normal operational state and tempo, not be viewed
as unusual or the exception. However, both its number of FTE employees
and its level of core funding have remained nearly unchanging despite the
escalating size of the DGMQ’s suite of responsibilities. Currently, surge
responses to emergencies are being managed as individual, time-limited oc-
currences. They are supported by temporary funding and large numbers of
temporary personnel and staff. This short-term solution does not effectively
address the division’s long-term needs. It is imperative that the DGMQ), in-
cluding its quarantine stations, be appropriately staffed to fulfill its mission
and execute its responsibilities.

Trends in DGMQ Staffing Requirements and Levels

Within the DGMQ, the number of permanent, FTE employees has
remained static for years (Damon, 2022). However, between FY2019 and
FY2022, the response to the COVID-19 pandemic has generated a substan-
tial increase in staffing needs. To meet these needs, the DGMQ has used
term-limited federal appointees (TERM NTE), training program appoint-
ments, and contractors. Note that all federally appointed employees worked
full time and that TERM NTE only indicates the distinction between
term-limited and permanent employees. To meet mission and regulatory
requirements, this increase in staffing has involved slow upscaling through
resource-intensive recruitment and hiring, as well as the use of contract
mechanisms (Figure 2-3).

Evaluation of DGMQ Staffing Composition: 2019-2022

The committee was provided with a high-level overview of the evolu-
tion of the DGMQ’s total staffing composition—including both permanent
and nonpermanent staff types—between FY2015 and FY2022 (Damon,
2022). Nonpermanent staff types include malaria-funded TERM NTE posi-
tions (hired prior to the COVID-19 response for expanded distribution of
intravenous artesunate under the CDC’s investigational new drug protocol),
COVID-19-funded TERM NTE positions, contractors, fellows, students,
and guest researchers. Authorized permanent staffing levels'! remained rela-
tively static from FY2015 to FY2019, maintaining approximately 180 FTE

'The authorized permanent staffing level does not represent an occupancy rate. Although
authorized, not all permanent positions were filled during these fiscal years.
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positions. By FY2019, the number of approved positions in the DGMQ
increased to 223 FTE positions, however, the DGMQ did not have the
core funding to fill and maintain this permanent staffing footprint. Thus,
the DGMQ has compensated with an enhanced footprint of TERM NTEs,
contractors, fellows, and other nonpermanent employee types.

Between FY2019 and FY2022, there was a marked escalation in overall
staffing resources. In FY2022, the number of approved FTE staff positions
in the DGMQ increased to 331 (Damon, 2022). This was catalyzed by (1)
multiple ongoing responses, (2) expanding regulatory requirements, and (3)
increasing mission activities inclusive of response efforts. With a continued
lack of core funding, the DGMQ has continued with an enhanced nonper-
manent staffing footprint.

The escalation in overall staffing from FY2019 to FY2022 was also
driven by increases in temporary staffing to support the response to the
COVID-19 pandemic. During that period, the number of authorized TERM
NTE positions increased almost seven-fold, from 17 to 115. During the
same period, the staffing ceiling for contractors and fellows spiked 32-fold
from 24 to 770 positions. By FY2022, the DGMQ had an unprecedented
number of positions for TERM NTEs, contractors, fellows, and other em-
ployee types. Thus, the overall volume of temporary staffing dwarfed the
volume of permanent staffing by roughly four-fold in FY2022. Positions
held by TERM NTEs, contractors, and fellows have increased from 41 in
2019 to 885 in 2022 to support the DGMQ’s response, mission, and pro-
gram requirements (Damon, 2022).

For over a decade, the DGMQ has had a chronic deficit in baseline
funds (see previous section). This deficit has not permitted the division to
keep pace with its growing responsibilities and work effectively in an era of
unprecedented infectious disease emergencies. The DGMQ’s non-emergency
workload has concurrently grown due to significant increases in interna-
tional travel and trade, migration, and population relocations. The division
is in the unenviable position of determining whether to use funds to support
personnel or programmatic activities, as there is not enough funding to do
both. The DGMQ has received additional FTEs. But if they use their funds
to support these FTEs, there will be no remaining funds to support program
activities. This is analogous to a “fool’s choice” as both are imperative to
fulfill their mission.

Current DGMQ Staffing, Occupancy, and Turnover Rates

The division has more than 1,100 permanent and nonpermanent posi-
tions currently staffed, although this number is consistently in flux. Non-
permanent staff currently comprise a significant proportion (77 percent) of
the total staff.
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Occupancy and turnover rates among DGMQ staff remain major ongo-
ing concerns. In FY2019, the DGMQ’s average occupancy rate for FTE posi-
tions was about 82 percent, which declined to 77 percent in FY2022 (Damon,
2022). The volume of staff leaving DGMQ has also increased sharply in
recent years. In FY2021, the DGMQ saw significant turnover of 44 FTE staff
lost; although they were able to maintain staffing at a level near that of 2020
by bringing on 44 new staff, there was no net gain (Damon, 2022). From
2019 to 2021, there was an increase in the turnover of employees leaving the
DGMQ by approximately two-fold (Damon, 2022). Most departures were
among staff in the general schedule (GS)-9 and GS-11 (mid-level) categories,
with a noticeable shift toward those staff leaving the agency entirely rather
than staying within the CDC. The committee did not explore staffing trends
across the CDC but, if similar, the CDC may benefit from an agencywide ap-
proach to rebuilding the workforce.

Quarantine and Border Health Services Branch Staffing Levels

Based on FY2022 staffing levels, the QBHSB is the fourth-largest
branch at the CDC in terms of the number of federal staff—including FTE
and TERM NTE staff—and the second-largest branch at the CDC if con-
tractors are included (Brown et al., 2021). Figure 2-3 illustrates the overall
trends in total staffing for QBHSB between 2008 and 2022, including both
authorized and filled positions for FTE staff, TERM NTE staff, contractors,
students, training programs, and deployers (the CDC and the Department
of Health and Human Services [HHS] staff that are deployed to assist in the
DGMQ work). Spikes in the numbers of nonpermanent staff—particularly
contractors—correlate directly with major response efforts, including the
influenza A (HIN1) pandemic (2009), the Ebola virus disease epidemic in
West Africa (2014-2016), the Zika virus disease epidemic (2015-2016), the
expansion of distribution of the intraveinous artesunate for severe malaria
(2019), and the COVID-19 pandemic (2019-2022).

As of November 2021, there are currently 252 approved positions
within the DGMQ’s QBHSB, including 108 approved FTE positions and
144 TERM NTE positions (Brown et al., 2021). The overall vacancy rate
for both FTE and TERM NTE staff is about 42 percent (November 2021),
with 146 of 252 total approved positions filled (Brown et al., 2021). The
vacancy rates are widely variable (0-60 percent) across the five in-house
teams that report directly to the QBHSB branch chief: ZTeam, 60 percent
vacancy rate (4/10 approved positions filled); QuarTET, 50 percent (17/34);
PPCT, 30 percent (7/10); eFiT, 29 percent (5/7); ComET, 0 percent (7/7).
Additionally, nearly half of the QBHSB Operations Team (the quarantine
stations) positions are currently vacant (86/160), but almost all of the ap-
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FIGURE 2-3 Quarantine and Border Health Services Branch (QBHSB) total staffing,
2008-2022.

NOTES: CDC = Centers for Disease Control and Prevention; FTE = full-time equivalent (per-
manent staff); HHS = Department of Health and Human Services; NTE = temporary federal
appointees; PHAP = Public Health Associate Program.

SOURCE: Alvarado-Ramy, 2022, slide 51; based on data from QBHSB consolidated staffing
records.

proved positions at QBHSB Headquarters are filled (10/11) and most of the
Resource Support Services Team positions are filled (10/13).

Quarantine Station Staffing Levels

As of March 2022, the DGMQ operates 20 designated quarantine sta-
tions (18 airports and 2 land border crossings) (CDC, 2022). As conveyed
by discussions with DGMQ representatives during committee meetings,
the number of positions at each of the quarantine stations is determined by
multiple factors: (1) volume of arriving international travelers, immigrants,
and refugees; (2) cargo volume (especially for primate, canine, and other
CDC-regulated importations); (3) geographic coverage and risk factors
specific to the jurisdiction of quarantine station (including the number and
types of ports of entry within the jurisdiction and number of arrivals from
high-risk geographic areas); (4) number of responses occurring at a given
time; and (5) the availability of cross-station coverage for surges in opera-
tions (CDC, 2021a).

Among the 18 quarantine stations located at international airports in
the network, there are currently 160 approved positions—the majority of
which are TERM NTE positions. The number of total approved positions
at each quarantine station varies widely, from 4 each at the Anchorage and
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Philadelphia stations, to 16 at the New York station located in John F. Ken-
nedy airport (Brown et al., 2021). Overall, only 86 (54 percent) of these ap-
proved positions were occupied as of November 2021, representing a total
vacancy rate of 46 percent (Brown et al., 2021). The vacancies are most
glaring for the TERM NTE appointments, of which just 41 of 104 posi-
tions (39 percent) are occupied, versus 45 of 56 (80 percent) FTE positions.

Like the number of positions, the vacancy rates vary widely across the
network of quarantine stations, from 25 to 75 percent as of November
2021 (Brown et al., 2021). Vacancy rates at some of the larger stations
are noteworthy: San Francisco Quarantine Station (67 percent), Atlanta
Quarantine Station (60 percent), Los Angeles Quarantine Station (40 per-
cent), and New York Quarantine Station (44 percent). The lowest vacancy
rates are at the Philadelphia Quarantine Station (25 percent), Chicago
Quarantine Station (31 percent), and Washington, DC Quarantine Station
(33 percent). The current staff per station currently ranges between 1 and
9 individuals, which contrasts sharply with the range in the number of ap-
proved positions across the stations (416 positions).

Workforce Challenges

The DGMQ’s primary workforce-related challenges include lack of
sufficient funding to support adequate staffing, understaffing of permanent
and temporary positions, and high rates of vacancy and turnover.

Funding Challenges

As previously described, the DGMQ received a substantial increase to its
permanent staffing footprint in FY2022. Unfortunately, the division has not
received a commensurate increase to its core funding to sustain the expansion
to the staffing ceiling and maintain program activities. Thus, the increase in
the DGMQ’s permanent staffing ceiling represents a driver for the decreased
spend power of the DGMQ’s core budget. Moreover, the regular budget pro-
cess has not provided a sufficiently sustainable source of funding for perma-
nent staff. Instead, there have been periodic infusions of emergency funding
which cannot be used to support long-term, permanent staff (see Figure 2-2).

The committee was provided with a breakdown of how authorized
staffing ceilings within the DGMQ were funded in FY2019 versus FY2022
(Damon, 2022). During FY2019 all 223 authorized FTE positions were
supported by core funding. In FY2022, the same number of FTE positions
were also funded by the core, despite the authorization of an additional
108 permanent positions. Of those additional positions, 91 have a response
supplemental temporary source of funding to support the position through
the end of that fiscal year, while 17 do not have an identified source of
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funding.'? In FY2019, all 17 TERM NTE positions were supported by core
funding; in FY2022, all 115 temporary positions were supported by supple-
mental response funding. The 24 positions for contractors and fellows were
entirely core funded in FY2019. In FY2022, 735 of the 770 positions for
contractors and fellows were funded by response supplemental funding
lines, while 35 were supported by core funding.

Challenges in Recruiting and Retaining Permanent Staff

The DGMQ currently relies heavily on TERM NTE staff, contractors,
and fellows—as opposed to permanent staff—in order to execute its respon-
sibilities, but this is inadequate and inefficient for operating with and sustain-
ing long-term effectiveness. Required competencies, including skill sets and
qualifications, within these nonpermanent categories of personnel may be
limited or not appropriately aligned to the position or job requirements they
are expected to perform. In addition, term positions are established using
emergency funds, which means the positions are dissolved once the emer-
gency is over unless alternative funding and positions are identified. This is
not a sustainable model for a functional organization. This manner of staffing
in the DGMQ not only affects the division’s efficiency and functionality but
can also undermine employee morale. An additional inefficiency of temporary
personnel is high turnover, resulting in the loss of acquired organizational
knowledge. Temporary personnel and contractors may also not be as com-
mitted to the culture and success of the organization as permanent person-
nel would likely be. Thus, understaffing of permanent positions is a major
concern for the DGMQ. While TERM NTE staff are important for filling the
current gaps resulting from high turnover of FTE employees, the long-term
stability and effectiveness of the DGMQ requires a steady FTE workforce.

There are likely multiple reasons for the dramatic split between perma-
nent and nonpermanent staff. In addition to the funding issues described
in the previous section, representatives of the DGMQ reported a range
of challenges associated with recruiting and retaining permanent staff,
including greater demands and consequent strain on human resource time
(e.g., onboarding, badging, medical clearances) (Damon, 2022). The work
required for contracting—including maintaining contracts and the admin-
istrative hurdles involved in filling other types of positions—is significant
and time consuming. Furthermore, the training requirements and requisite
oversight given to nonpermanent, temporary employees can cause ineffi-
ciency and increased demands on individual entities or the entire division.
These requirements are incredibly challenging during emergency responses.

12Few of those unfunded positions are critical to the DGMQ sustainable infrastructure
support for program and mission funds, so the DGMQ will align core programming dollars
to funding these staffing needs.
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Response Surge Staffing Challenges

Over the years, a continuing challenge for the DGMQ has been the
need to staff surge responses with the right number of personnel, with the
appropriate skill sets, in a timely manner. This challenge is underpinned by
a host of issues (Roohi, 2022). For example, quickly hiring and onboarding
new staff is difficult due to human resource constraints and challenging fed-
eral hiring procedures. During larger responses in particular—for example,
emergencies such as the COVID-19 pandemic—there are competing staff
needs of other CDC response components and task forces. Similar issues
relate to non-CDC personnel—for example, Public Health Service surge
staffing requires mission prioritization and approval from the U.S. Public
Health Service Headquarters, given the substantial needs that also exist in
other agencies.

When surge staff are identified, additional issues relate to the provision
of national security clearance and badging requirements for physical access
to restricted areas at U.S. ports, further impeding the speed of response
capacity. Moreover, there are potential delays related to onboarding and
administrative processes for arranging travel and medical clearance prior
to domestic and international deployments. Skill set issues and training
resource requirements can pose further barriers, especially when response
needs are time sensitive. In the current and previous responses, the DGMQ
onboarded a small number of CDC retirees on a temporary basis; however,
this is not a sustainable solution due to the length of time involved in this
process and the relatively small number of interested retirees. The DGMQ
has also attempted to utilize nonfederal volunteer surge staff, but this gave
rise to similar issues around security and medical clearance requirements,
badging requirements, and access to IT systems.

Quarantine Station Staffing Challenges

Staffing of quarantine stations is also associated with a specific set of
challenges. For instance, many tasks performed by quarantine station staff
are largely administrative and do not require technical skills (such as medi-
cal training), while others—such as evaluating passengers for quarantinable
diseases—require medical skills. In the past, the quarantine stations were
staffed by well-trained public health administrators (i.e., quarantine officers).
In recent years, however, the DGMQ has prioritized staffing quarantine sta-
tions with medical officers to facilitate screening needs. There may be oppor-
tunities to accomplish these screening needs by implementing technological
solutions such as telemedicine (see Chapter 4) that could both reduce the
workload on overburdened staff and minimize the need for positions requir-
ing certain skill sets that may be more difficult to fill. In addition, medical
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professionals such as emergency medical technicians or nurse practitioners
could be available on-site with doctors available remotely as needed.

Other challenges pertain to the operational hours and shift work at
quarantine stations. Presently, many quarantine stations operate in a single
daytime shift (i.e., 9:00 AM-5:00 PM) with varying degrees of after-hours
coverage and on-call response. Based on experience during the response to
the COVID-19 pandemic and other recent emergencies, a single shift does
not adequately meet the necessary operational needs that are demanded.
The arrival of passengers, cargo, and animals through designated U.S.
ports of entry can occur at any time during a 24-hour day. This often
requires staff members to work extended hours, to conduct public health
consults remotely from home, or to return to the station during designated
nonworking periods. This consistent occurrence during continuous high
operational tempo inevitably leads to decreased morale, employee burnout,
and increased turnover rates.

The Need for Competent Employees

The skills that workers need can change over the course of a few years
(World Economic Forum, 2016). This is especially true for the DGMQ that
operates in complex networks and relationships, needs significant tech-
nological advances and digital talent, works in a globally interconnected
structure, and works as a regulator in the midst of the larger CDC that is
almost entirely nonregulatory. Organizations in today’s rapidly changing
and complex environment need to “upskill” their workforce. Upskilling
is a professional development strategy to augment the knowledge, skills,
and competencies that help employees advance their careers and become
more productive. It is a key tool to recruit, retain, and develop workers for
organizational growth (Vroman and Danko, 2022). Some of the key skills
recommended include collaboration, communication, creativity, critical
thinking, cultural sensitivity, adaptation, transdisciplinary abilities, and
ability to work across professions and organizations (Davies et al., 2011).
Hiring and developing employees with pertinent skills is a key part of plan-
ning for its future workforce.

Challenges Related to Vacancy and Turnover Rates

As described, high vacancy and turnover rates across DGMQ staffing
pose substantial challenges. Among the many reasons for vacancies and
turnover are burnout, lack of adequate staff, and consequent overburdening
of existing staff, especially increased overtime demands. Notably, early-mid
career personnel—for example, GS-9 and GS-11 categories—tend to leave
their positions at the DGMQ more frequently, which represents a loss of
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future leaders in the pipeline. Not only are many leaving the DGMQ, but
they are increasingly leaving the CDC altogether—a significant challenge to
be addressed, due to its consequences for both existing bench strength and
the potential future of the DGMQ public health workforce.

The DGMQ staff have worked huge amounts of overtime hours to
meet the needs and demands of recent major response efforts, which raises
concerns of staff burnout and the DGMQ’s ability to maintain mission-
critical or regulatory work. Between 2019 and 2020, there was a drastic
increase in the number of overtime hours worked, of 2,428 percent, which
was aligned with COVID-19 spikes (Damon, 2022).!3 An initial very high
peak of overtime work occurred in January 2020, reflecting the efforts to
establish entry screening and support repatriation quarantine and isola-
tion. Another peak occurred in July 2020. During this time, other staffing
sources (e.g., U.S. Public Health Service Commissioned Corps Headquarters
deployments) supported the DGMQ response, along with the CDC Emer-
gency Operations Center (EOC) responders and deployers. An interagency
agreement with the Department of Homeland Security Countering Weap-
ons of Mass Destruction Office (CWMD) was also established to support
screening, and other contract mechanisms were established for surge staff-
ing. Although the steep increase in overtime hours worked moderated com-
pared to the beginning of the pandemic, the number still remained higher
than the baseline. Throughout late 2020 and into 2021, smaller peaks in
overtime hours occurred with each successive wave of COVID-19 due to
emerging variants of interest or concern in the United States.

At quarantine stations in particular, high turnover and vacancies made
it difficult to conduct outbreak responses (Council of State and Territorial
Epidemiologists, 2021). Overtime hours have seen an especially significant
increase among more experienced workers—that is, those with higher GS
levels (Damon, 2022).

The quarantine station network plays a critical role in the frontline
protection of our borders from the introduction of communicable diseases.
Excessive vacancies within the quarantine station network and the inability
to retain skilled and experienced staff jeopardize the ability of the DGMQ
to accomplish its core mission of protecting the United States from the
introduction of communicable diseases. Thus, the appropriate staffing of
authorized positions within the individual quarantine stations is a critical
necessity that needs to remain a priority for the DGMQ.

13A caveat is that this percentage does not represent the additional efforts of certain staff
types that are compensated differently (e.g., not eligible for overtime).
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Potential Solutions to Workforce Challenges

The committee identified a range of potential solutions to the DGMQ’s
workforce challenges previously outlined. These include developing strate-
gies to ensure adequate staffing, implementing changes to quarantine sta-
tion operations, leveraging technology and telemedicine, and providing
training opportunities. Among the primary needs is a standing “reserve
force” of personnel that are able to be deployed at the outset of an emer-
gency. In order to be ready when needed, this force would need to be in
place before the emergency begins. Personnel need to be recruited, vetted
by HR, and have received all necessary credentials so that the force is in
place before an emergency occurs, saving precious time and effort in the
response. Such a reserve corps would need to be composed of individuals
that have critically needed skill sets to meet DGMQ emergency operational
needs and who could immediately fill unoccupied temporary positions.
These positions could be filled by federal employees, including from the
CDC, or other contracted staff that are prepared to be deployed as soon as
the need arises. The armed forces or HHS National Health Service Corps
might serve as a model for innovative recruitment strategies; they support
tuition and provide stipends for students in exchange for a commitment to
serve for a specified period of time.

Developing Strategies to Ensure Adequate Staffing

e The DGMQ can explore a range of options to ensure adequate
staffing, including the following: Explore the CRMD CDC PHI
fellowship program!* and the Public Health Associate Program'®
as a means of recruiting.

e Partner with local jurisdictions to hire or assign staff to work in
the quarantine stations.

e Develop MOUs (Memoranda of Understanding) with other HHS
agencies or the Public Health Service (PHS) to assign or detail their
personnel to the quarantine stations.

e Develop MOUs with other federal agencies (e.g., Department of
Homeland Security, Department of Transportation, Department
of Defense) to assign or designate their personnel to work in the
quarantine stations. The MOUs should better delineate the roles
and responsibilities of the DGMQ versus its agency partners.

e Establish division-specific HR services to address challenges related

4More information on the CDC PHI fellowship program can be found at: https://phi-
cdcfellows.org (accessed March 15, 2022).

15More information on the Public Health Associate Program can be found at: https://www.
cdc.gov/phap/index.html (accessed March 15, 2022).
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to routine HR processes to expedite training and clearance to on-
board surges of staff.

Implementing Changes to Quarantine Station Operations

The DGMQ leadership has expressed the division’s willingness to estab-
lish a goal that enables all quarantine stations to remain operational daily,
utilizing two personnel shifts to provide 24-hour coverage. This change ap-
pears necessary and an appropriate common standard to implement across
the network based on recent response requirements. However, the current
high number of vacancies, which varies between quarantine stations, and
the high number of TERM NTE positions will make this standard chal-
lenging—if not impossible—to meet for the entire network. Furthermore,
if required, this will create more significant challenges to meet the demand
of adding additional quarantine stations to the network.

A comprehensive plan needs to be developed to allocate the appropri-
ate number of personnel required to fully operate two personnel shifts
daily at each quarantine station and to conduct 24-hour operations during
surges to DGMQ response requirements. This plan will need to focus on
developing an increased number of permanent positions over the heavily
reliant temporary positions; it should also include a thorough evaluation
of the requirements to determine the requisite number of positions, com-
petencies, job series, and grades needed at each station. Additionally, such
a plan could also consider the use of available technologies that could re-
duce or eliminate some of the staff tasks and requirements currently being
performed and minimize the need for extended hours and extra shifts. The
development of a model prototype quarantine station could be beneficial.
The design of a new maritime station—and perhaps additional air and/or
land stations—could integrate personnel changes resulting from technology
advances and collaboration with other federal organizations. Once new
operating procedures and methods have been refined, the model could be
scaled and used in other stations.

Leveraging Technology and Telemedicine

The DGMQ has an opportunity to also explore opportunities to lever-
age technology and telemedicine to alleviate the burden of responsibilities
on its staff or potentially obviate the need for onsite medical officers. The
COVID-19 pandemic has demonstrated the viability and value of telemedi-
cine and digital support tools in preserving health care resources during an
emergency response (Shen et al., 2021). For example, Mayo Clinic—the
largest U.S. health care system—reported a 78 percent decrease in in-person
health care visits from mid-March to mid-April 2020 and a 10,880 percent
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increase in video appointments during that same time frame (Marin, 2020).
Now established in many countries, telemedicine platforms enable direct
interactions between health care providers conducting consultations and
their patients for health care visits. Moreover, teletechnology is available
that can remotely collect data—such as blood pressure, heart rate, body
temperature, recordings of the heart and lungs, and imaging of the ears,
mouth, and skin—and transmit it to the health care provider in real time.
In briefings to the committee, quarantine authorities from other coun-
tries presented information about the implementation of various digital
tools. These include electronic vaccination information and burner phones
used to inform incoming passengers of public health risks and requirements.
These tools offer benefits such as facilitating follow-up activities, avoiding
issues associated with distribution of information in paper-based formats,
and eliminating the need to manually enter information.!¢ In planning to
integrate telemedicine and digital technology, the DGMQ could consider

contracting or utilizing a local private medical consultant or group;
staffing a quarantine station with other medical professionals (e.g.,
nurses, physician assistants, nurse practitioners) with telemedicine
backup within the DGMQ or elsewhere at the CDC;

e establishing a telemedicine agreement with a local clinic, hospital,
or academic medical center; and

e establishing a telemedicine agreement with a national telemedicine
service.

Providing Training Opportunities

To enhance workforce development opportunities for its staff and im-
prove staff retention, strategies could be implemented to support training
and education, as well as promoting staff wellness (Benenson, 2007). Once
the staffing plan has been developed and appropriate skills and competen-
cies have been identified, training and experiential learning needs can be
determined for each job series.

The DGMQ already offers robust internal training opportunities for its
staff that could be enhanced and expanded (Damon, 2022). For example,
the DGMQ offers an internal Training and Transformational Leadership
Upskilling Series, where it works to bring topics of broad interest into the
division training series and strategizes to offer these opportunities to per-
sonnel at strategic times to increase attendance. The 2021 DGMQ Training
Series was implemented to “(1) provide staff with requested trainings on
priority topics, (2) offer opportunities and resources for DGMQ staff to add

16For further information on digital tools and technology in DGMQ, see Chapter 4.
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knowledge and develop new skills for improving resiliency and institutional
processes, and (3) create a more sustainable preparedness and response
workforce infrastructure to address DGMQ’s evolving needs in global migra-
tion and quarantine” (Damon, 2022). In 2021, the DGMQ Training Series
had almost 1,000 attendees. The DGMQ’s 2021 Transformational Leader-
ship Upskilling Workshop—which had almost 500 attendees—was designed
to develop future leaders and to invest in promoting leadership skills at all
levels (Damon, 2022). It also contributes to building the DGMQ’s public
health workforce pipeline. Transformational leadership theory is used as a
foundation to help staff become dynamic team members and leaders.

The CDC has developed a series of training programs aimed at advanc-
ing employee careers, reimaging organizational goals, and fostering em-
ployee well-being. CDC University, an internal training program, provides
courses and pathways for enhanced competencies within an employee’s
job series or discipline. Courses are offered both in-person and virtually.
CDC University’s Compassion Institute was established with the goal of
promoting compassion as a key component of its programs and activi-
ties in order to advance societal well-being through the organization. The
DGMQ helped create and pilot CDC University’s “Caring from the Inside
Out” Training Initiative, which focuses on employee well-being, including
sessions on mitigating stress and burnout and practicing self-care. Trained
facilitators guide these 6-week sessions to provide participants with re-
sources to improve work and home life (Damon, 2022).

In addition to the professional development trainings previously listed,
the QBHSB provides robust routine and response-specific training to its
staff. Upon joining the branch, staff received training plans with 20-40 op-
erational courses tailored to their specific role. Courses usually have quizzes
that must be completed to finish the course, and most courses must be re-
peated every 1-2 years to ensure staff are refreshed on content. The branch
also creates partner training materials for station staff to use during their
onsite trainings of port and public health partners. The branch also cre-
ated and maintains a robust train-the-trainer program for CBP staff at the
Federal Law Enforcement Training Center (FLETC) in Glynco, GA—where
new CBP officers receive their basic training, including training in support-
ing CDC quarantine station operations. Through training a cadre of 10-20
FLETC trainers to deliver the CDC module 60+ times a year, the DGMQ
empowers the CBP to partner in training and saves a significant amount of
staff time and resources in traveling to the FLETC to deliver training. The
CDC also augments CBP training at ports of entry (POE) through develop-
ing and delivering just-in-time trainings as needed on response operations
(e.g., COVID-19 testing and vaccination requirements before boarding,
COVID-19 public health risk assessments, etc.).

In addition to in-house training activities, the DGMQ could partner
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with academic institutions—including schools of public health and ad-
ministration—to supplement and expand training activities. Partnering
with schools of public health and administration could help to develop a
pipeline of well-trained students that could fill positions within the division,
including at the quarantine stations. Participation could be encouraged by
providing potential incentives for graduates to work at the CDC, including
loan repayment programs or scholarships. Students could also undertake
experiential training while in school as interns or in other roles.

CULTURE

An organization’s culture is defined by its system of collective beliefs, val-
ues, norms, behaviors, and artefacts (Cox et al., 2018). Culture represents an
organization’s “DNA” and helps to determine its actions and relationships. It
is interwoven into the DGMQ’s staffing issues and chronic underresourcing.
Without an in-depth culture audit, the committee was limited in assessing this
dimension of the DGMQ. However, there are a number of challenges that
may be contributing to a culture at the DGMQ that limits its organizational
capacity. These include structural constraints (e.g., inadequate financial and
human resources), chronic vacancy rates, large amounts of overtime, dimin-
ished work-life balance, potential burnout and some industry relationships
that may shape new norms and reflect a changing value system.

An organization’s climate is different from its culture and describes the
shared perception of people about an organization’s policies, procedures,
rewards, and personnel system. As such, the current difficulties in recruit-
ment and retention may be critical climate issues and represent how oth-
ers perceive the division. Other important culture considerations include
ensuring that the DGMQ is a learning organization with an emphasis on
continuous improvement and integration of knowledge; its ability to adapt,
pivot, and be innovative; its commitment to diversity, equity, and inclu-
sion; its levels of wellness and resilience; and its tolerance toward risk and
transformational change.

The committee noted that the DGMQ recently instituted a Transforma-
tional Leadership training program with the Compassion Institute, designed
to help staff become effective team members and dynamic leaders. The divi-
sion has also established other internal training projects that are positive
steps. However, more needs to be done. The DGMQ needs to invest further
in leadership development and succession planning. Additional attention is
needed in health, wellness, and resilience to address burnout, and work-life
balance. The DGMQ needs to foster a supportive and diverse work envi-
ronment to nurture a climate that maximizes its capacity to achieve the
division’s goals and to protect employees from experiencing any negative
or long-term effects.
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FIGURE 2-4 Focus areas for DGMQ culture.
SOURCE: Damon, 2022, slide 97.

The DGMQ is currently exploring opportunities to support and en-
hance its workforce culture, with a focus on four key areas: workplace
environment, strategy, leadership, and workload (see Figure 2-4) (Damon,
2022). Within the domain of workplace environment, efforts are focused
on (1) crystallizing and defining the culture of the DGMQ; (2) supporting
diversity, equity, inclusion, and belonging efforts; (3) fostering greater col-
laboration; and (4) increasing accountability. Strategy efforts involve strate-
gic planning, increasing innovation, focusing on sustainability, and sharing
the division’s priorities and metrics. Efforts to enhance leadership include
empowering and supporting leadership, treating staff well, and building
trust. In the focus area of addressing workload, opportunities include (1)
addressing work-life balance challenges, (2) exploring ways to reduce the
unequal burnout of headquarters and field staff, (3) cross-training staff, and
(4) reducing the constant sense of urgency.

CONCLUSIONS AND RECOMMENDATIONS

The current level of funding and personnel for the Quarantine Station
Program of the DGMQ is inadequate and is preventing the organization
from effectively and efficiently carrying out its many responsibilities and
activities. The continuous challenge of emergencies and pandemics over the
last decade have stretched the DGMQ’s capacity and ability to respond to
global disease threats.

The committee’s assessment of the agency’s organizational capacity
finds that it is designed to operate in a past era—before the last decade’s
unprecedented and profound health events. The DGMQ has had to leap
from crisis to crisis by trying to use surge funds, temporary workers, and
contract workers to meet these profound challenges. Unfortunately, operat-
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ing in persistent emergency mode with inadequate staff and other resources
has become the norm. Even after the COVID-19 pandemic has subsided, it
is highly unlikely that the organization will ever return to “normal.” New
outbreaks and emergencies are the new normal, and the surge requirements
seen over the last decade are not an aberration. Thus, now is an inflection
point for the DGMQ that calls into question how it works, what it works
on, with whom it works, when it works, and if it will ever have sufficient
resources and a modern infrastructure to carry out its mandate and meet
present and future public health challenges. The status quo is not an ac-
ceptable strategy.

The committee acknowledges that the DGMQ has implemented a
number of successful changes and actions since the report on the agency
15 years ago (Institute of Medicine, 2006). The addition of quarantine sta-
tions and increased capacity for testing and tracing mark needed progress.
Although mostly successful in the past, however, the DGMQ needs to
confront and change many of its legacy programs, systems, and behaviors
as it faces a more uncertain and complex future. Changing trends in global
travel have vastly outpaced institutional changes within the DGMQ. The
division’s current structure, including its finances and staffing, is drastically
underprepared to meet demands of the modern global context. It is clear
that the current limitations on funding and personnel are inadequate for
the DGMQ’s quarantine stations to effectively carry out their responsibili-
ties and mission.

There is an opportunity to redesign quarantine stations, adopting new
technologies and innovations (digital and diagnostic platforms), altering
workload and operational hours, incorporating telehealth, working smarter,
and creating a network of modern quarantine stations for the future. The
organization needs a contemporary personnel plan and culture audit that
resolves key issues such as high vacancy rates, excessive overtime work, a
preponderance of temporary and contract employees, burnout, turnover
(especially in younger employees who represent the leaders of the future),
skills and competencies compatible with the changing needs of their jobs, an
innovative and exciting recruiting plan, and tools and programs to ensure
resiliency. The committee notes that standalone organizations—including
entities with a “Center” designation—are better able to manage finances
and personnel in addition to allowing for more senior positions to facilitate
recruitment, retention, and professional advancement opportunities.

The committee’s findings and conclusions are not a reflection of the
many outstanding people of the DGMQ, but rather a reflection of its
difficult times and how the organization needs to realign itself to meet
contemporary needs and technological advances. In today’s context, any
organization that cannot rethink and reimage is unlikely to be successful.
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Conclusions

Conclusion 2-1: Due to its critical role in ensuring national health se-
curity, the DGMQ may benefit from a more prominent position in the
CDC’s organizational structure.

Conclusion 2-2: The DGMQ has a broad range of responsibilities that
extend beyond its primary scope, such as the distribution of drugs.

Conclusion 2-3: Data management systems to track travelers could
facilitate disease detection, surveillance, and contact tracing.

Conclusion 2-4: Additional engagement of aviation and maritime in-
dustries could assist in communicable disease control.

Conclusion 2-5: Current base funding is not commensurate with cur-
rent DGMQ responsibilities. Cycles of surge funding do not support
a sustainable, proactive system that is ready to be deployed as soon as
a public bealth emergency is identified. Recalibration of the DGMQ’s
baseline funding would help the division meet the challenges of today’s
expansive border health landscape and heightened threats of novel in-
fectious disease outbreaks, thus enabling the DGMQ to meet its grow-
ing responsibilities and to be better prepared for a complex, uncertain,
and demanding future.

Conclusion 2-6: A pandemic fund that explicitly mentions the DGMQ
as a recipient could allow the DGMQ to nimbly access funds during
crises while awaiting legislative appropriation. Emergency/pandemic
funds that are readily accessible and of sufficient amounts are needed
to enable the DGMQ to respond to the next emergency more quickly
and effectively than its current capability.

Conclusion 2-7: Identifying pathogens for prioritization would be valu-
able to focus efforts and response possibilities. The DGMQ could
consider appropriate prioritization schematics in generating responses
and targeting resources.’”

Conclusion 2-8: The DGMQ is currently not appropriately staffed
and therefore cannot effectively discharge its responsibilities and ac-

17Tn 2021, a workshop was held to prioritize pathogens in the U.S.-Mexico border region
that are of concern to U.S. federal and state partners (see https://www.cdc.gov/usmexicohealth/
pdf/onehealth-southernus-508.pdf). Conducting further pathogen prioritization relevant to all
ports of entry would be beneficial.
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complish its mission. Staff currently work extended hours and take on
extra shifts, leading to staff burnout and turnover.

Conclusion 2-9: The DGMQ’s heavy reliance on nonpermanent staff,
such as fellows and contractors, is an inefficient way to operate and to
accomplish its range of critical activities. This reliance on nonperma-
nent staff is likely to affect the functioning of the division, its workplace
culture, and the morale of the permanent staff.

Conclusion 2-10: The availability of modern technologies could influ-
ence the requisite skill sets of personnel assigned to quarantine stations.
While medical consultation is clearly needed for the quarantine stations
to fulfill their responsibilities, options that do not rely on on-site medi-
cal officers to reduce the work burden may be viable. Establishing a
telemedicine agreement with national telemedicine service

Conclusion 2-11: If the DGMQ gained designation as a Center, it
would be eligible to gain more support staff and be eligible for higher-
level grades and positions which would help with staff retention. It
would also result in more readily available funding.

Recommendations

Recommendation 2-1: The U.S. Department of Health and Human Ser-
vices (HHS), especially including the Centers for Disease Control and
Prevention (CDC), should ensure that the Division of Global Migration
and Quarantine (DGMQ) has the necessary financial and personnel
resources, an effective organizational structure, and optimal infrastruc-
ture to effectively meet its responsibilities, execute its growing volume
of work, and achieve its mission.
To implement this recommendation, the DGMQ needs to specifi-
cally act and resolve the following issues:
A. Organizational restructuring
1. Strong consideration should be given to restructuring the
DGMQ to become a standalone unit with a direct reporting
line to the CDC director.
B. Finances
1. HHS should make a special agreement with the DGMQ to
enable the DGMQ to utilize readily accessible funding in
future emergencies. The process of acquiring and utilizing
surge funds should be streamlined to facilitate greater flex-
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ibility during both their acquisition and during the draw-
down period post-emergency.

The CDC should explore, along with the administration and
Congress, the development of a user fee program to ensure
that the division has a consistent and dependable source of
revenue to cover the costs of operating the quarantine stations.

C. Workforce

1.

3.

The DGMQ should develop and implement a comprehensive
and contemporary personnel plan to address multiple issues
of recruitment, retention, skills development, vacancy rates,
burnout, and excessive reliance on contract and temporary
staff. This plan should also include a commitment to diversity,
equity, and inclusion, and to critical training needs and upskill-
ing to prepare staff to successfully work in a dynamic, rapidly
changing, and demanding environment and to stay abreast of
evolving technologies. The plan should address the need for all
quarantine stations to operate on a two-shift standard.

The DGMQ should develop and launch innovative strate-

gies to support its critical recruitment needs.

a. The organization should work with academic entities,
such as universities and schools of public health, medi-
cine, and law to develop a pipeline of future employees.
Creative incentives and a streamlined human resources
(HR) process should be used to facilitate the recruit-
ment of graduates.

b. The DGMQ should design, develop, and implement a
“Ready Reserve Corps”: a well-trained, experienced,
and agile group of personnel with essential competen-
cies who are preapproved and cleared, and thus could
be immediately available to rapidly meet personnel
needs of the organization during emergencies. This
group should be paid a stipend to serve, be on standby
status, and engage in training and practice exercises.

DGMQ should leverage opportunities presented through

the CDC director’s diversity, equity, and inclusion initiatives

while undergoing the division’s workforce study.

D. Culture
The DGMQ should assess its organizational culture and cli-
mate in association with the personnel and development plan to
ensure that the division’s values positively support its mission.
This assessment should include a focus on diversity, equity, and
inclusion. Corrective actions should be initiated if findings sug-
gest that an adjustment is needed.
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Recommendation 2-2: The Division of Global Migration and Quar-
antine (DGMQ) should create an effective and innovative quarantine-
station model that matches the expanding and changing needs of a
global, mobile world and augments its work in a progressively chal-
lenging infectious disease environment.

To achieve this recommendation, the DGMQ needs to implement

these specific steps:

A. Develop criteria to determine whether a quarantine station
should be added, deleted, or upgraded, and adjust the current
number of stations accordingly. If a new station is deemed nec-
essary, conduct a business plan during preplanning to determine
(1) the optimal number of staff to support a two-shift standard,
(2) requisite staff competencies, (3) necessary support staff, and
(4) capacity for routine round-the-clock coverage during emer-
gencies if needed. If a new station is deemed necessary, conduct
a business plan during preplanning to (5) determine whether
the new site could have multiple uses and (6) identify potential
partners that the new site could engage between and during
emergencies. Finally, (7) adopt appropriate advanced technol-
ogy including telemedicine options.

B. The maritime unit should be permanently housed within the
DGMQ so that it can address the unique needs of the cruise
industry and maritime-traveling public to enhance collaboration
and disease control activities in maritime settings. The maritime
quarantine station should have transparent operations and strong
partnerships with regulated parties and other relevant entities.

C. Develop a more robust program for preclearance of passengers,
immigrants, and animals, including collaborative actions with
other pertinent agencies and organizations. The emphasis would
be on upstream locations outside of the United States to ease
workload at entry sites.

D. Redesign post-entry follow-ups in partnership with local and
state agencies, and other federal agencies, in which resources
and responsibilities are better shared and modern technology is
used for communications, tracking, and surveillance.
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Disease Control and Response Efforts

The core function of the Division of Global Migration and Quarantine
(DGMQ) and its network of quarantine stations is the control of com-
municable human disease. Infectious disease threats are extremely varied
in terms of virulence, severity, transmission potential, epidemic potential,
and potential public health consequences. Disease control tools used by the
DGMQ have common themes, but also are tailored to the specific threats
based on these variables. Over the past two decades, the pace and variance
of infectious disease threats to the United States have been accelerating at
an alarming rate. This likely reflects a range of factors including greater
ease of travel, increasing speed and range of international travel, escalating
emergence of novel pathogens, and improved communication and diagnos-
tic tools.

THE DGMQ’S ROLES AND RESPONSIBILITIES IN
COMMUNICABLE DISEASE CONTROL

The DGMQ has a range of domestic and international roles in its
responsibility for controlling the spread of communicable diseases at both
international air and maritime ports of entry and at land-border crossings.’
The DGMQ’s day-to-day responsibilities focus on responding to travelers,
animals, human remains, and products that may have specific commu-
nicable diseases of public health concern upon their entry to the United

IMore information about the DGMQ’s roles and responsibilities is available from https:/
www.cdc.gov/ncezid/dgmqg/how-we-serve.html (accessed March 15, 2022).
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States by air, sea, or land.? When major communicable disease threats
emerge within the United States or abroad—such as outbreaks of potential
or definite pandemic potential—the DGMQ can leverage its existing part-
nerships and expand its ordinary operations and activities as part of the
emergency response to help prevent the introduction and spread of disease
into the United States or across its borders. In recent decades, the DGMQ
has supported infection control efforts for a broad range of communicable
diseases, such as tuberculosis (TB)—including both multidrug-resistant tu-
berculosis (MDR-TB) and extensively drug-resistant TB (XDR-TB)—Ebola
virus disease, Zika virus disease, Lassa fever, measles, chikungunya virus
disease, monkeypox, rabies, extensively drug-resistant typhoid, the 2009
HINT1 influenza pandemic, Middle East respiratory syndrome (MERS)-
CoV, SARS-CoV-1 (the virus that causes severe acute respiratory syndrome
[SARS]), SARS-CoV-2 (the virus that causes COVID-19), and cholera.

The DGMQ’s Day-to-Day Activities

The DGMQ’s day-to-day responsibilities generally pertain to individual
travelers and are primarily aimed at responding to communicable diseases
of public health concern in arriving travelers, as well as importations that
pose a potential public health threat. For individual travelers, the DGMQ’s
suite of infectious disease control tools includes public health travel re-
strictions—specifically the Do Not Board (DNB) list and the Public Health
Lookout—and contact investigations, and issuance of public health orders
for quarantine, isolation, or conditional release when necessary. Though the
DGMQ’s overall mission encompasses many areas of prevention, including
travel health advice and vaccine recommendations, this section will focus
on disease control measures.

Air Travel Responsibilities

Airlines and U.S. Customs and Border Protection (CBP) also play
critical roles in detecting and responding to ill travelers and containing the
spread of communicable diseases. These activities are maintained between
outbreak or pandemic periods and may be scaled up during a global pan-
demic. Staff at quarantine stations may be notified of potentially ill travelers
before, during, or after travel. When quarantine station staff are notified
of an ill traveler, they communicate with quarantine medical officers, who
guide staff on the actions necessary to appropriately mitigate communicable
diseases risks. The appropriate steps to mitigate this risk will depend on

2This text was modified after release of the report to the study sponsor to correctly represent
the division’s responsibilities.
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whether the CDC is notified before, during, or after travel. Quarantine sta-
tion staff enter the information regarding the ill traveler(s) and any actions
taken into the secure Quarantine Activity Reporting System (QARS).

For passengers identified before travel or during travel, health depart-
ments may ask to have travelers added to the DNB list and the Public
Health Lookout if they meet established criteria—that is, if they are reason-
ably believed to be infectious with or at risk of becoming infectious with
a communicable disease of public health importance that poses a risk to
the traveling public and are at risk for travel, or are not adherent to public
health recommendations, or are unaware of their diagnosis. More informa-
tion is provided in the Travel Restrictions section, which follows.

Il (or dead) travelers identified during travel can include passengers
or crew identified while on board conveyances or travelers identified at
transportation hubs by federal and nonfederal partners. If an air passenger
is observed with signs of illness that meet the Centers for Disease Control
and Prevention’s (CDC’s) regulatory definition, or a death occurs on board,
the pilot of the aircraft must report the situation to the CDC quarantine
station with jurisdiction for the arrival airport.> Before the aircraft lands,
the pilot must provide details such as aircraft identification, the departure
airport, the destination airport, estimated time of arrival, number of per-
sons on board the aircraft, number of suspected case(s) on board, and the
nature of the public health risk if it is known. If the CBP or other partners
identify an ill traveler upon arrival, they may also notify the quarantine
station with jurisdiction. The CDC provides CBP officers and other airport
partners, including emergency medical services, with job aids (i.e., “RING”
cards that remind CBP officers to Recognize, Isolate, Notify, and Give sup-
port) to support this function. This partnership is especially important at
airports where the DGMQ does not have staff on site.

The Quarantine and Border Health Services Branch (QBHSB) also
works closely with CBP personnel at designated foreign airports where
travelers are inspected by the CBP prior to boarding U.S.-bound flights
(i.e., preclearance ports of entry) to ensure consistent application of CDC
regulatory requirements for these travelers and any CDC-regulated items
they may attempt to import. This work is performed remotely and primarily
consists of periodic outreach and the provision of job aids.

Quarantine stations may also receive reports, typically from health de-
partments, for travelers who were diagnosed with communicable diseases
after travel. Quarantine station staff will work with quarantine medical
officers to determine whether a contact investigation should be initiated.

3More information about the CDC’s protocol for reporting onboard deaths and illnesses is
available from https://www.cdc.gov/quarantine/air/reporting-deaths-illness/guidance-report-
ing-onboard-deaths-illnesses.html (accessed February 22, 2022).
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More information on the Electronic Passenger Reporting System used for
contact investigations is reported in a separate section, which follows.* In
2019, the Council of State and Territorial Epidemiologists (CSTE), with
support from the CDC, evaluated reports to the DGMQ of infectious trav-
elers in order to assess processes that state and local epidemiologists use to
report ill travelers with diseases of public health concern to the QBHSB.
The CSTE identified areas for improvement for both state and territorial
epidemiologists and the CDC’s DGMQ (Council of State and Territorial
Epidemiologists, 2020).

The DGMQ also supports efforts with partners to develop Commu-
nicable Disease Response Plans (CDRPs), which provide the basis for a
multisector and multistate response to a public health disaster/emergency
at ports of entry. This is accomplished through federal regulatory enforce-
ment at ports of entry and by supporting local, state, and tribal public
health agencies during domestic travel communicable disease responses,
as requested, to prevent the introduction, transmission, or spread of com-
municable diseases.

Federal Public Health Travel Restrictions

Two public health tools for communicable disease control used by
federal authorities are the DNB list and the Public Health Lookout.®> These
tools—managed jointly by the U.S. Department of Homeland Security
(DHS) and the CDC—were established in 2007. The DNB list prevents in-
dividuals known or suspected to have a communicable disease that poses a
public health threat from being issued a boarding pass for any commercial
airplane traveling into, within, or out of the United States. Additionally,
to facilitate public health notification, these individuals are also issued a
Public Health Lookout to allow them to be identified if they seek entry to
the United States at an airport, land, or sea port of entry.®

In cases where an individual who poses a public health risk intends to
travel, local and state public health authorities can request assistance from
the CDC to ensure that the individual does not travel while still infectious.”
Individuals may be placed on the DNB list and issued a Lookout if they are

4See Protecting Travelers’ Health from Airport to Community: Investigating Contagious
Diseases on Flights | Quarantine | CDC https://www.cdc.gov/quarantine/contact-investigation.
html (accessed April 3, 2022).

SMore information about these travel restriction tools is available from https:/www.cdc.
gov/quarantine/travel-restrictions.html (accessed March 15, 2022).

¢See https://www.federalregister.gov/documents/2015/03/27/2015-07118/criteria-for-
requesting-federal-travel-restrictions-for-public-health-purposes-including-for-viral (accessed
May 21, 2022).

7See https://www.cdc.gov/quarantine/travel-restrictions.html (accessed May 21, 2022).
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“known or believed to be infectious with, or at risk for, a serious contagious
disease that poses a public health threat to others during travel” and meet
at least one of the following three criteria: (1) the individual is not aware
of the diagnosis or not following public health recommendations, (2) the
individual is likely to travel on a commercial flight involving the United
States or travel internationally by any means, or (3) a travel restriction
needs to be issued to respond to a public health outbreak or to help enforce
a public health order (CDC, 2022f). The CDC reviews the records of all
individuals subject to these restrictions every 2 weeks to assess their eligibil-
ity for removal of restrictions. After public health authorities determine that
an individual is no longer infectious or at risk of becoming infectious, the
person’s information is removed from both tools (CDC, 2022f).

During the COVID-19 pandemic, these federal public health tools have
been used to restrict travel by individuals with COVID-19 and their close
contacts who are recommended to quarantine. These authorities can also be
utilized to restrict travel by individuals with other suspected or confirmed
infectious diseases that could threaten public health during travel. Before
the COVID-19 pandemic, most uses of federal public health travel restric-
tions were for people with infectious TB; however, the tools have also been
used for measles, MERS, Ebola virus disease, and Lassa fever.?

When an individual on the Public Health Lookout enters the United
States, the CDC is notified by CBP officers at the point of entry; a public
health evaluation is then performed prior to the individual’s release (DeSisto
et al., 2015). The CDC’s Quarantine Public Health Officers are responsible
for (1) notifying the relevant local and state public health authorities that
an individual on the Public Health Lookout has been identified and (2)
working with local and state authorities to conduct the appropriate public
health interventions, including isolation, coordinated treatment referral,
and compliance with any established federal and state legal measures (CDC,
2022f; DeSisto et al., 2015).

The DNB and Lookout lists have been most commonly used for people
with suspected or confirmed infectious TB, including MDR-TB. TB is a
curable, preventable, but potentially serious infectious disease that is not
highly transmissible. However, an individual with active (i.e., infectious)
pulmonary TB can transmit the disease during periods of prolonged close
contact, such as air travel (Martinez et al., 2010). Despite federally man-
dated overseas TB screening for immigrants and refugees, the CDC reports
that there are about 125 active TB cases per year among arriving travelers
including visitors, students, and temporary workers (Kim et al., 2012). The
escalating rates of MDR-TB and XDR-TB warrant major concerns regard-

8See https://www.cdc.gov/quarantine/travel-restrictions.html (accessed May 21, 2022).
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ing transmission into the United States at both air and land-border points
of entry (Salzer et al., 2016).

Health screenings also occur at quarantine stations to assess passengers
for illness who may not be on a DNB or Public Health Lookout. This form of
surveillance can vary depending on context, such the event of a public health
emergency. During the West Africa Ebola outbreak of 2014-2016, passen-
gers from affected countries went through exit screening prior to leaving the
country.” This included temperature checks, answering health questions, and
visual assessment for illness. Those who arrived in the United States were sub-
ject to entry screening. Passengers who had traveled through Guinea, Sierra
Leone, or Liberia underwent screenings that included answering questions
about potential risk, temperature checks, and observation for other Ebola
symptoms. Staff at all U.S. international airports were trained to respond to
any reports of ill travelers (CDC and DHS, 2014).1° During the COVID-19
pandemic, regulations surrounding screenings changed throughout the course
of the pandemic. In February 2020, all incoming flights from China were
directed to 11 U.S. airports. At these airports, “[ilncoming passengers [were]
screened for fever, cough, and shortness of breath. Any travelers with signs
or symptoms of illness receive[d] a more comprehensive public health assess-
ment” (Jernigan, 2020). As of December 6, 2021, prior to boarding a flight
bound for the United States, international travelers must show either (1)
documentation of a recent negative COVID-19 test or (2) documentation of
recent recovery from COVID-19 infection with a physician’s note clearing
the passenger for travel (U.S. Department of State, 2022).

The challenge of passenger screening and enacting public health mea-
sures is highlighted by the increase in the number of travelers to the United
States over the past several years. The number of international arrivals in
U.S. airports increased from about 80 million in 2006 to about 120 million
in 2019. These numbers dropped to ~30 million in 2020 and 20 million in
2021 (Maskery, 2022). The volume of travelers arriving via land borders does
not demonstrate as significant a change, but still represents a large population
that requires screening. International land border arrivals have gone from a
high of nearly 300 million in 2006 to approximately 210 million in 2011.
Numbers of arrivals ranged from 210 to 250 million between 2011 and
2019. This number dropped to 115 million in 2020, and rose only slightly
to 130 million in 2021 as a result of restricted travel due to the COVID-19
pandemic (Maskery, 2022). The COVID-19 pandemic also resulted in a
drastic increase in the number of illnesses detected in airports that warranted

9This text was modified after release of the report to the study sponsor to clarify which
departing passengers were screened.

10This text was modified after release of the report to the study sponsor to specify which
international airports had staff trained to respond to ill travelers.
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responses. From 2016-2019, annual responses ranged from 1,300 to 1,500
responses before, during, or after travel. This number soared to over 35,000
in 2020, and to near 90,000 in 2021 (CDC, 2022f; Maskery, 2022).

Contact Investigations

Contact investigations are another tool used by the CDC and DGMQ
to protect the health of individuals who have been exposed to an infectious
disease during air travel and to prevent the forward spread of that disease in
communities.'! Historically, most flight contact investigations are conducted
by the CDC in close coordination with state and local public health authori-
ties for cases of infectious TB, measles, rubella, pertussis, meningococcal
disease, and more recently for COVID-19. The CDC typically notifies state,
tribal, local, and territorial (STLT) authorities about exposed persons in
their jurisdictions and health departments then notify identified persons of
their exposures and put in place appropriate disease control plans, including
provision of post-exposure prophylaxis or vaccine when indicated.

A contact investigation is typically triggered after the CDC is notified
by state or local public health authorities that an air traveler (i.e., the index
patient) has sought treatment at a medical facility and has been diagnosed
with a specific infectious disease, which can happen up to days or weeks af-
ter travel. In other situations, the CDC may be notified about an ill traveler
who is currently on a plane, or has recently landed. The CDC is respon-
sible for coordinating contact investigations on domestic flights, arriving
international flights, land-border crossings, and cruises that were taken by
the index patient.'? Quarantine public health officers in consultation with
the Quarantine Medical Officer evaluate whether the index patient was
contagious during the flight and may have potentially exposed passengers
seated nearby (i.e., contacts).!> The CDC then requests the flight manifest!*
for those contacts and shares the passengers’ information with the relevant
state, local, or international public health authorities, who in turn try to
locate the passengers to inform them about their potential exposure and
recommended actions.

' More information about CDC contact investigations is available from https://www.cdc.
gov/quarantine/contact-investigation.html (accessed March 15, 2022).

12This text was modified to correct the characterization of CDC’s responsibilities for contact
investigations.

13This text was modified after release of the report to the study sponsor to correctly describe
who conducts the evaluations.

14The CDC protects passenger privacy and does not release any information about the index
patient or the contacts beyond public health staff working on the investigation. This informa-
tion is protected and its access is strictly limited to public health use (https://www.cdc.gov/
quarantine/contact-investigation.html, accessed May 21, 2022).
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Isolation and Quarantine

In relatively rare instances, the federal government exercises its legal
authorities!® to implement isolation and quarantine to help prevent the
public’s exposure to an individual who has or may have specific infectious
diseases of great public health risk (CDC, 2021¢). Isolation and quarantine
functions differ, in that isolation separates individuals who are sick with
a designated infectious disease of consequence from individuals who are
not sick. The quarantine function separates and restricts the movement of
people who were exposed to an infectious disease, in order to observe (or
monitor) them to see if they become sick and to prevent them from expos-
ing others during the period of time that they are potentially infectious.

An executive order of the president authorizes federal isolation and quar-
antine for a specific set of infectious diseases; this list can also be revised by
the president through executive order. Currently, isolation and quarantine are
federally authorized for cholera, diphtheria, infectious tuberculosis, plague,
smallpox, yellow fever, viral hemorrhagic fevers, severe acute respiratory
syndromes, novel influenza strains with pandemic potential, and measles.

The U.S. Department of Health and Human Services (HHS) has dele-
gated the federal authority'® to carry out isolation and quarantine functions
to the CDC. If an individual has a suspected or confirmed case of one of
the designated infectious diseases, the CDC can issue a federal isolation or
quarantine order. An individual may be conditionally released from quaran-
tine subject to compliance with medical monitoring and surveillance. Break-
ing a federal quarantine order is punishable by fines and imprisonment. In
most scenarios, these orders are enforced with support from partners, such
as federal, state, tribal, and/or local public health authorities; law enforce-
ment officers; U.S. CBP officers; and U.S. Coast Guard officers.

Despite these authorities, individual federal isolation and quarantine
powers are rarely used in practice and have been used even less frequently
at large scale. There is generally heavy reliance on state and local health
authorities to issue orders for isolation and quarantine. State and local
officials usually have policies, procedures, staff, and structure in place to
enforce these orders. Across the DGMQ’s network of quarantine stations,
infectious TB was the most frequently occurring infectious disease for

13The authority for isolation and quarantine derives from the Commerce Clause of the U.S.
Constitution. Under section 361 of the Public Health Service Act (42 U.S. Code §264), the
U.S. secretary of Health and Human Services is authorized to take measures to prevent the
entry and spread of communicable diseases from foreign countries into the United States and
between states. Isolation and quarantine also are considered “police power” functions that
are derived from the state’s right to take action affecting individuals for the benefit of society.

16Under 42 Code of Federal Regulations parts 70 and 71, the CDC is authorized to detain,
medically examine, and release persons arriving into the United States and traveling between
states who are suspected of carrying these communicable diseases.
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which federal individual isolation was authorized between 2007 and 2012
(Kim et al., 2012). Local health jurisdictions in most states also have the

authority to enact disease control measures, including imposing isolation,
in response to reports of TB (CDC, 2012).

Immigrant, Refugee, and Migrant Screening Responsibilities

In addition to supporting efforts to curb the spread of infectious disease
at U.S. ports of entry, the DGMQ is also responsible for preventing the
importation of infectious diseases into the United States by protecting the
health of incoming U.S.-bound immigrants, refugees, and asylum seekers
(CDC, 2021e).'” The DGMQ’s Immigrant, Refugee, and Migrant Health
(IRMH) Branch'® works with a range of federal interagency partners, gov-
ernments, and other organizations to promote the health of immigrants,
U.S.-bound refugees, and migrants and to bolster health systems to prevent
disease spread across international borders.

HHS has the regulatory authority to promulgate regulations that estab-
lish requirements for the medical examination of immigrants, refugees, and
nonimmigrants required to have an examination prior to admission to the
United States.!” Under this authority, the DGMQ administers regulations
regarding health-related conditions that determine ineligibility for entry
into the country. They have established systems for cohorts, such as over-
seas screening programs, treatment protocols, and vaccination requirements
(Ortega et al., 2011). All immigrants and refugees entering the United States
receive mandatory medical examinations, which includes TB screening con-
ducted by panel physicians in over 150 countries. In addition, refugees are

17 An immigrant is any individual legally admitted to the United States as a lawful permanent
resident. A refugee is defined as “any person who is outside the country of such person’s na-
tionality or, in the case of a person having no nationality, is outside any country in which such
person last habitually resided. In addition, it is a person who is unable or unwilling to return
to, and is unable or unwilling to avail himself or herself of the protection of, that country
because of persecution, or a well-founded fear of persecution, on account of race, religion,
nationality, membership in a particular social group, or political opinion.” A migrant is an
individual who temporarily or permanently moves away from their place of usual residence,
either within a country or across an international border. An asylum seeker is an individual
who is seeking protection within the United States due to having suffered or having a well-
founded fear of suffering persecution due to their race, religion, nationality, membership in
a particular social group, or political opinion. (Source: https://www.uscis.gov/humanitarian/
refugees-and-asylum/asylum, accessed April 29, 2022.)

8More information about the work of the Immigrant, Refugee, and Migrant Health
(IRMH) Branch is available from https://www.cdc.gov/ncezid/dgmq/focus-areas/irmh.html
(accessed March 15, 2022).

P Title 8: Aliens and Nationality and Title 42: The Public Health and Welfare of the U.S.
Code and relevant supporting regulations at Title 42 Public Health in the Code of Federal
Regulations (CFR). (Source: https://www.cdc.gov/immigrantrefugeehealth/laws-regulations.
html, accessed March 15, 2022.)
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provided with public health interventions such as vaccination and parasitic
treatment programs. Health records from these activities are provided to
U.S. state and local health departments and screening clinics along with
notifications of the arrival of all refugees and the subset of immigrants with
health conditions for which medical follow-up is recommended.??

As of 2012, four quarantine stations at U.S. ports of entry were respon-
sible for meeting and providing a TB-clinic referral to immigrants who had
been diagnosed with admissible TB conditions during their pre-immigration
medical examination. A study found that immigrants with noninfectious TB
who received such referrals—the costs of which are typically covered by
state and local health departments—were about four times more likely to
engage in follow-up evaluation than those who did not (Kim et al., 2012).
For newly arrived immigrants with prior TB infection or previously treated
active disease, follow-up care is particularly critical, due to their heightened
risk of developing or redeveloping active disease during the first years after
they arrive. In 2018, the DGMQ, in collaboration with U.S. Department
of State (DOS), launched the U.S. version of eMedical. This is a system
for processing overseas medical examination data for immigrants. Panel
physicians in the countries in which the examinations are performed enter
data directly into the eMedical system, and the data are transferred to the
DGMQ’s Electronic Disease Notification system within 2 days of the im-
migrant’s arrival in the United States. The substantial reduction in record-
processing time increases the likelihood that health departments will be
able to initiate timely follow-up with new-arrival immigrants relative to the
earlier paper-based systems (Phares et al., 2022). As a result, the QBHSB
staff are less involved with meeting immigrants and refugees since the no-
tifications to health departments are automated.

In 2009, the CDC revised the vaccination criteria for U.S. immigration
to align with the criteria for vaccines recommended by the Advisory Com-
mittee on Immunization Practices (ACIP) to determine which vaccines are
required for immigrants to the United States. According to these vaccination
criteria, the vaccine must (1) be age appropriate for the immigrant applicant,
(2) protect against a disease that has the potential to cause an outbreak,
and (3) protect against a disease that has been or is in the process of being
eliminated in the United States.>! The responsibilities of the IRMH Branch
are illustrated in Box 3-1.

20More information about these activities is available from https://www.cdc.gov/immigrant
refugeehealth/about-irmh.html, https://www.cdc.gov/immigrantrefugeehealth/riise-project.
html, and https://www.cdc.gov/immigrantrefugeehealth/Electronic-Disease-Notification-System.
html (accessed March 15, 2022).

21 More information about CDC’s revised criteria for vaccination for immigration is avail-
able from https://www.cdc.gov/immigrantrefugeehealth/laws-regs/vaccination-immigration/
revised-vaccination-criteria-immigration.html (accessed March 15, 2022).
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BOX 3-1
Responsibilities of the Immigrant, Refugee,
and Migrant Health Branch

The Immigrant, Refugee, and Migrant Health (IRMH) Branch prevents the
importation of infectious diseases by safeguarding the health of U.S.-bound im-
migrant and refugee populations. IRMH achieves this by:

e Tracking and responding to disease outbreaks in (1) refugee populations
overseas and in the United States and (2) in host countries when the outbreak
may cross an international border

* Developing technical instructions and training health care providers who per-
form mandatory overseas predeparture medical exams to ensure that health
conditions are documented and treated as required

* Overseeing the required medical examination of refugee and immigrant visa
applicants before they travel to the United States

e Promoting, monitoring, and improving the health of children adopted outside
of the United States

e Educating immigrant and refugee groups and partners about disease preven-
tion and good health practices

* Coordinating with domestic health departments, foreign health agencies, and
nongovernmental organizations to develop, implement, and evaluate pro-
grams that improve health outcomes in globally mobile populations

e Partnering with other governments to provide technical assistance at points of
entry, along informal cross-border movement, and for cross-border collabora-
tion building to strengthen surveillance, preparedness, and response among
mobile populations

* Promoting preventive treatments for and vaccination of refugees and immi-
grants before departure for several communicable diseases

* Providing technical assistance and training to regional medical and public
health officials allowing them to identify, treat, and track diseases that threaten
the health of refugees, immigrants, and U.S. residents

SOURCE: CDC, 2021e.

Land-Border Crossing Responsibilities: U.S.—Mexico Border

The DGMQ’s United States—Mexico Unit (U.S. MU) plays a major role
in preventing the transmission of infectious diseases across the nation’s land-
border crossings at the U.S.-Mexico border. To execute these responsibili-
ties, the CDC and DGMQ collaborate with U.S. and Mexico health officials
at the local, state, and federal levels to support efforts to (1) limit the cross-
border spread of infectious diseases, (2) protect the health of people living
in the U.S.-Mexico border region, and (3) promote the health of travelers,
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migrants, and other mobile populations.? Housed within U.S. M.U. is the
CureTB program that works with states and local jurisdictions across the
United States to assist in continuity of care for mobile patients with tuber-
culosis who intend to travel outside the United States prior to treatment
completion, by linking them to TB services in destination countries. The
program also accepts referrals from international sources requesting conti-
nuity of care linkages for TB patients planning travel to the United States.?
CureTB also uses their international connections to assist quarantine sta-
tions and the Travel Restriction and Interventions Activity to determine
when people can be removed from the DNB list and Public Health Lookout
prior to U.S. reentry.

The QBHSB is responsible for preventing the transmission of com-
municable diseases across the nation’s northern border crossings along the
U.S.—Canadian border. Although the QBHSB does not have staff physically
present along the northern border, these activities are executed remotely by
the airport-based quarantine stations located in Boston, MA (BOS), New
York, NY (JFK), Detroit, MI (DTW), Minneapolis, MN (MSP), and Seattle,
WA (SEA). These specific quarantine stations partner with the CBP and
STLT health jurisdictions to ensure plans are in place and understood to
provide for consequence management should ill travelers or CDC-regulated
goods be detected at the U.S.—Canadian border.

In the United States, people of international origin have a higher rate
of TB than the U.S.-born population, with those born in Mexico represent-
ing the majority of new TB cases between 1993 and 2015 (DeSisto et al.,
2015). In 2015, about two-thirds of TB cases among internationally born
individuals occurred in the border states of California, Texas, Arizona, and
New Mexico (DeSisto et al., 2015). Given that more than 159 million indi-
viduals entered the United States at the land-border crossing with Mexico
in 2012, for example, the U.S.-Mexico interface creates prime conditions
for the transmission of TB across the border, which requires coordinated
cross-border follow-up and control strategies (DeSisto et al., 2015).

A study evaluated the use of DNB and Lookout lists to detect and refer
back to treatment individuals with infectious or potentially infectious TB
crossing the U.S.-Mexico land border between 2007 and 2013 (DeSisto
et al., 2015). Most cases were Hispanic, male citizens of the United States
or Mexico, more than 30 percent of whom were undocumented migrants
and about 20 percent of whom had MDR-TB. Nearly two-thirds of the
cases were located and treated due to their placement on the list, but about

22More information about the work of DGMQ’s U.S.-Mexico Unit is available at https://
www.cdc.gov/ncezid/dgmq/focus-areas/usmh.html (accessed March 16, 2022).

23More information on the CureTB Program is available from https://www.cdc.gov/usmexico
health/curetb.html (accessed May 10, 2022).
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one-quarter—mainly undocumented migrants—were lost to follow-up. The
authors suggested several strategies to improve the effectiveness of the
Public Health Lookout tool at the U.S.~Mexico border, including (1) using
the tool earlier for binational individuals who are at risk of progressing to
infectious TB due to treatment nonadherence and are likely to travel across
the border, (2) training U.S. CBP officers to contact the CDC if they locate
undocumented migrants who are on the Public Health Lookout, and (3)
collaborating with Immigration and Customs Enforcement (ICE) on TB
referral projects and resources (DeSisto et al., 2015).

Maritime Responsibilities

The maritime industry presents unique public health challenges due to
the thousands of ships that make calls at U.S. ports each year, the num-
ber of passengers on cruise ships, and crew members often arriving from
countries with suboptimal vaccination coverage (CDC, 2011). The CDC
is responsible for addressing disease outbreaks on both cruise ships and
noncruise ships. Federal regulations authorize the CDC to conduct public
health prevention measures at U.S. ports of entry to prevent the introduc-
tion and spread of communicable diseases. The agency issues guidance
and orders for ships to follow in reducing the risk of disease transmission
and in responding to illnesses suggestive of communicable diseases (CDC,
2020, 2022c¢). International conveyances traveling to the United States
are required to report all onboard deaths and illnesses meeting the CDC’s
regulatory definition to the CDC (CDC, 2021b). Between 2010 and 2014,
the DGMQ’s quarantine stations received almost 3,000 individual maritime
case reports of illnesses (77 percent of reports) and deaths (23 percent)
(Stamatakis et al., 2017). The most frequent illness reported was varicella
(36 percent) and the most common causes of death were cardiovascular or
pulmonary-related conditions (80 percent).

In September and October of 2019 the CDC’s Vessel Sanitation Pro-
gram was notified of three outbreaks of acute gastroenteritis that proved
to be norovirus on cruise ships (Rispens et al., 2020). The CDC surveyed
passengers, collected and tested specimens to confirm norovirus, partnered
with the Food and Drug Administration (FDA) to test food samples for the
virus, and determined the source of contamination from a berry supplier in
China. Cruises continued to operate as normal during the outbreak, and no
known land transmission was reported to be linked. The CDC coordinates
CaliciNet, a national network of federal, state, and local public health
laboratories that conduct norovirus surveillance activities (CDC, 2019b).

As discussed in Chapter 5, the CDC coordinated a number of mitiga-
tion efforts during the COVID-19 pandemic. On March 14, 2020, a No
Sail Order issued by the CDC went into effect (CDC, 2022g) that ceased
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operations of cruise ships in waters under U.S. jurisdiction. The order
also required cruise ship operators to develop comprehensive plans for
preventing, monitoring, and responding to COVID-19. On October 30,
2020, the CDC lifted the No Sail Order and instituted the Framework for
Conditional Sailing Order that was in place from November 1, 2020, to
January 15, 2022. This framework involved a phased approach of test-
ing, screening, and simulation measures required to obtain a COVID-19
Conditional Sailing Certificate. The certificate would enable a cruise ship
operator to resume passenger operations. On January 29, 2021, the CDC
issued an order requiring that all people—including both passengers and
employees—on public transportation conveyances or on the premises of
transportation hubs wear face masks (Federal Register, 2021). In February
2022 all cruise lines were required to either participate or formally opt out
of the CDC COVID-19 Program for Cruise Ships (CDC, 2022b). This pro-
gram provides travelers with color-coded status for cruise ships to inform
travel choices. Travelers can review data such as the number of COVID-19
cases a ship has reported, the public health measures a ship is taking, and
whether a ship warranted investigation or has opted out of the program.

Responsibilities for Animals

The DGMQ is responsible for regulating the entry of certain animals
and products of animal origin into the United States and restricting ani-
mal products that could be harmful to humans (CDC, 2021f). Quarantine
stations are charged with inspecting CDC-regulated animals and animal
products that pose a potential threat to human health. For example, in
2021 the CDC suspended the importation of dogs from 113 countries clas-
sified as being at high risk for dog rabies after experiencing an increase in
the number of canines arriving with incomplete vaccination documentation
(CDC, 2022¢; Cima, 2021). The CDC has estimated that approximately
1.06 million dogs are imported into the United States each year, with
700,000 arriving via air travel and 360,000 at land-border ports of entry.
The CDC and U.S. Department of Agriculture (USDA) both regulate the
entry of dogs, with the USDA and CBP being the only agencies that track
the purpose of importation for a subset of dogs. The CDC requires all dogs
arriving in the United States to be healthy upon arrival. Additionally, dogs
from countries at high risk for canine rabies virus variant are denied entry if
they arrive without proper documentation of rabies vaccination or without
a CDC-issued permit. The USDA has additional regulations if the intent of
importation is for resale purposes (USDA, 2019). Additionally, the DGMQ
carries out federal quarantine regulations that prohibit the importation of
nonhuman primates as pets due to their ability to transmit TB and other
pathogens to humans (CDC, 2022a). All nonhuman primates that enter
the United States are inspected by the DGMQ, with 33,818 nonhuman
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primates imported in FY2019 (Galland, 2021). All nonhuman primates
imported into the United States are held in a CDC-approved quarantine fa-
cility for at least 31 days and are tested for TB and monitored for symptoms
of disease. If a nonhuman primate dies during the quarantine period, the
cause of death will be determined through an animal autopsy and series of
diagnostic tests (CDC, 2022d). The CDC prohibited the importation of ro-
dents of African origin into the United States due to an importation-related
outbreak of monkeypox in 2003 (CDC, 2015a). The CDC also regulates
the importation of bats,2* turtles,2* and civets2® due to the association these
animals have with previous outbreaks of disease in human populations.

To this date, there is no evidence suggesting that animals play a signifi-
cant role in the transmission of the SARS-CoV-2 virus to humans. However,
studies show that many animals can be infected with the virus although
reported transmission from animals to humans have been rare.2” Future
studies are needed to further investigate the transmission of the virus from
animals to humans. Modeling studies could be utilized to better understand
possible scenarios of transmission. There is the potential that canine and
other exotic pet imports will increase due to the growing U.S. demand.
Therefore, continued vigilance will be essential with the possibility of new
zoonotic disease threats emerging beyond canine rabies.

Human Remains

The CDC regulates the importation of biologics and human remains,
which are coregulated by the Division of Select Agents and Toxins (DSAT)
and the DGMQ. The DGMQ will respond to inquiries at ports of entry
for biologic shipments (any shipment containing human or CDC-regulated
animal tissues, body fluids, blood, etc.) and human remains that do not
meet U.S. importation requirements, such as those with inadequate docu-
mentation or packaging violations. In 2020, the DGMQ and the DSAT
updated the human remains importation regulation to provide clarification
regarding the definition of human remains and that hermetically sealed
caskets were no longer required as long as the remains were packaged in a
leak-proof container.?8

24https://www.cdc.gov/importation/bringing-an-animal-into-the-united-states/bats.html (ac-
cessed May 10, 2022).

25 https://www.cdc.gov/importation/bringing-an-animal-into-the-united-states/turtles.html
(accessed May 10, 2022).

26 https://www.cdc.gov/importation/bringing-an-animal-into-the-united-states/civets.html
(accessed May 10, 2022).

27https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/animals.html (accessed May
10, 2022).

28 More information about CDC’s human remains importation requirements is available at
https://www.cdc.gov/importation/human-remains.html (accessed May 10, 2022).
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The DGMQ’s Emergency Response Activities

The DGMQ’s network of quarantine stations and existing partnerships
with federal, STLT, and international agencies and public health authori-
ties is envisioned to scale to support emergency responses to emerging and
ongoing infectious disease threats within the United States and abroad.?’

In situations of a localized outbreak of concern in another country
or region of the world, the DGMQ supports the CDC’s efforts to stop
outbreaks where they begin and help prevent infectious diseases from
spreading across borders. In response to the West Africa Ebola outbreak
(2014-2016), the DGMQ deployed personnel to support border health
measures to reduce the risk of exportation and translocation of disease.??
Specifically, the DGMQ provided technical support to strengthen airport
exit screening for outbound travelers in the Ebola-affected countries. These
activities were conducted in coordination with those countries, the World
Health Organization, and the International Organization for Migration.
After two case importations into the United States, the DGMQ worked
with the DHS to conduct public health risk assessments of incoming trav-
elers from the Ebola-affected countries for travelers funneled to selected
airports with CDC Quarantine Stations. At these stations (Atlanta, New
York, Newark, Washington, DC-Dulles, and Chicago), CDC and DHS staff
conducted reviews of traveler health declaration forms, symptom screening,
temperature checks, and visual inspections, and collected contact informa-
tion that was shared with health departments in destination locations to
facilitate recommended post-arrival monitoring.

This is particularly critical for outbreaks that could have hugely del-
eterious consequences if cases were imported into the United States, such
as during the Ebola epidemic in Western Africa in 2014-2015. Diseases
with potential or definite pandemic potential, such as a novel influenza
strain with early evidence of human—human transmission and COVID-19,
represent an even more substantial threat to the health of all populations
worldwide, thus supporting a rapid and effective emergency response soon
after outbreak detection (CDC, 2021d).

Emergency Response and Active Monitoring for Ebola Epidemic in West
Africa

As part of the CDC’s response to the Ebola epidemic in West Africa—
a major global health emergency—the DGMQ and its quarantine station

2YMore information about CDC’s emergency response activities is available from https://
www.cdc.gov/ncezid/dgmq/emergency-response.html (accessed March 16, 2022).

30Travel and Border Health Measures to Prevent the International Spread of Ebola. MM WR
Supplements, July 8, 2016, 65(3):57-67.
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network supported a range of disease control efforts.3! These included (1)
providing screening, monitoring, and outreach to travelers arriving from
West Africa, (2) streamlining response efforts by working with federal au-
thorities to divert passengers arriving from high-risk countries to just five
U.S. airports, (3) training CBP staff at these five airports to screen travel-
ers arriving from high-risk countries for signs and symptoms of Ebola or
possible exposures, and (4) in very close collaboration with state and local
public health agencies, developing a program to monitor all arriving travel-
ers for 21 days after their departure (CDC, 2015b).

From 2014 to 2016, 36,059 travelers arriving into the United States
from three West African countries—Sierra Leone, Guinea, and Liberia—un-
derwent active monitoring for 21 days after a monitoring system was put
in place by the CDC in partnership with state and local health departments
(CDC, 2015b).32 This system was largely a response to the first case of
Ebola in an arriving international passenger in Dallas, Texas (CDC, 2014).
The diagnosis of Ebola in this individual was delayed for 2 days after initial
presentation to the hospital, resulting in transmission to two health care
workers (CDC, 2019a). There were no additional Ebola cases detected
through this large-scale active monitoring effort during the 15-month pe-
riod in which this system was in place.

Of the 11 Ebola cases treated in the United States, most were identified in
countries in West Africa and flown back to the United States for care (CDC,
2019a). Of the two cases detected after reentry into the United States—which
occurred before the active monitoring system was established—the first case
in Dallas was not recognized as a potential case until late in the person’s ill-
ness, as their direct exposure risk to a person with Ebola in West Africa was
not identified until that point. The second case, which occurred in New York
City, self-identified prior to seeking medical care and at the onset of their
symptoms, because the individual had potential exposure through working
as a health care provider in an Ebola Treatment Unit in Guinea.>3

Although no additional cases were detected through this active moni-
toring program, it had several unintended consequences. Individuals under
active monitoring who developed symptoms, such as fever, needed to be
evaluated first to rule out Ebola—usually at a designated Ebola assess-
ment or treatment hospital. This practice often delayed testing and care for
other serious diseases, especially malaria, which is common among persons
returning from Western Africa. An analysis of monitoring and movement

31 More information about DGMQ’s emergency response to the Ebola epidemic is available
at https://www.cdc.gov/ncezid/dgmg/emergency-response.html (accessed March 16, 2022).

32This text was modified after release of the report to the study sponsor to correctly identify
the agency with authority over the monitoring system.

33This text was modified after release of the report to the study sponsor to clarify the nature
of the exposure experienced in the second case.
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restriction policies implemented in the United States during the Ebola epi-
demic (2014-2016) found that movement restriction policies—including
quarantine—required substantial resources to implement and varied from
voluntary to mandatory programs. Additionally, there was a lack of clarity
in some of the quarantine enforcement procedures (Sell et al., 2021) For
example, a nurse who returned to the United States in 2014 after working
in Sierra Leone was ordered to spend 4 days in isolation followed by 3
weeks of quarantine, despite a lack of any symptoms of illness. A lawsuit
followed, resulting in a modification of the 3-week home confinement order.
Medical groups opposed these regulations, stating that automatic 3-week
quarantines for all travelers returning from Ebola-affected areas, with no
regard for symptoms, would discourage health care workers from respond-
ing to the Ebola outbreak. Some state health departments, on the other
hand, maintained that these regulations were necessary for public health
(Price, 2016). This incident highlights the complexities of state interactions
in issuing public health orders.

Emergency Response to the COVID-19 Pandemic

At the outset of the COVID-19 pandemic in January 2020, the DGMQ
was called on to assist in the CDC’s emergency response. Through the
response, the DGMQ has supported a wide range of activities, including
“providing guidance, recommendations, and requirements; educating trav-
elers and migrant populations; working with international, federal, STLT,
and industry partners; and protecting the health of immigrants, migrants,
refugees, and communities along U.S. borders” (CDC, 2021d). More in-
formation about the DGMQ’s emergency response activities during the
COVID-19 pandemic is provided in Box 3-2. Simultaneously, the DGMQ
also supported response activities for Ebola, resettlement of U.S. citizens
and lawful permanent residents as well as vulnerable Afghans, and public
health interventions for migrants at the Southwest border.

IMPROVING STRATEGIC PLANNING FOR
POTENTIAL DISEASE OUTBREAKS

Experiences during recent emergency response efforts highlight the im-
portance of scenario-based planning for the most likely and/or concerning
potential disease outbreaks, with the active involvement of key partners.
The committee identified multiple opportunities to improve strategic plan-
ning for potential disease outbreaks in the domains of (1) coordinated and
collaborative advanced planning, (2) large-scale isolation and quarantine
planning, and (3) ethics and equity considerations. The committee also
developed a potential prioritization scheme for categorization of pathogens
to help inform scenario planning illustrated in Table 3-1.
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BOX 3-2
The DGMQ Emergency Response Activities during the
COVID-19 Pandemic

* Established public health guidance on the management of domestic and
international travelers with potential COVID-19 exposure.

¢ Published guidance for domestic and international travelers on how to protect
themselves and others before, during, and after travel.

e Posted Travel Health Notices to alert travelers and other audiences to
COVID-19 health threats around the world and advise them on how to
protect themselves—more than 1,000 such notices were posted between
January 2020 and June 2021.

e |ssued orders and regulatory actions including (1) No Sail and Conditional
Sailing Orders to respond to and mitigate the spread of COVID-19 on cruise
ships; (2) testing, vaccination, and contact information orders for airplane pas-
sengers coming to the United States and mask order for conveyances and
transportation hubs; and (3) mass issuance of quarantine orders (and isola-
tion orders for those who tested positive) for repatriated citizens from Wuhan,
China (the location of the first outbreak) and passengers from the Diamond
Princess and Grand Princess cruise ships, which had COVID-19 outbreaks
early in the pandemic—the first quarantine orders that the CDC had issued
since 1963. Each of these actions was unprecedented in CDC history.

e Stood up, staffed, and conducted public health risk assessment for 766,044
air passengers coming to the United States from January through September
2020. Deployed 100 responders in 48 hours, plus 500 additional responders
sent to U.S. Quarantine Stations to support the program.

* Worked with CBP on traveler contact data collection and shared info with STLT
partners for follow-up.

e Supported travel restrictions (Do Not Board and Public Health Lookout lists).

* Supported contact investigations throughout the pandemic including for infec-
tions caused by variants of concern.

e Launched the COVID-19 Travel Planner, a crowdsourced web platform in which
health departments could upload jurisdiction-specific recommendations and re-
quirements to help travelers learn about travel recommendations and require-
ments at their U.S. destinations; make informed decisions; protect themselves;
and reduce virus transmission before, during, and after domestic travel.

* Developed and disseminated extensive messaging, including Travel Health
Alert Notices given to international travelers arriving at major U.S. airports
(over 6 million distributed), messages on digital airport monitors, public service
announcements for travelers, tool kits for road travel and airline partners, and
resources in more than 30 languages to reach people in their native languages.

* Worked to protect newly resettled and long-term resident refugees, immi-
grants, and migrants, including agricultural workers, and to provide them with
culturally and linguistically appropriate resources.

* Monitored and responded to outbreaks of COVID-19 in refugee camps in
Africa and Asia.

* Established a pilot genomic surveillance program for SARS-CoV-2 variants at the
U.S. ports of entry and rapidly expanded it after identification of the Omicron variant.

SOURCE: CDC, 2021d.
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TABLE 3-1 Potential Prioritization Scheme for Categorization of
Pathogens

Category Description of Categorized Pathogens

Primary The focus of this category would be on pathogens of highest public health
importance that are absent from the United States or that do not yet have
sustained transmission in the United States but that can cause large or
impactful outbreaks with public health and/or economic consequences in
the United States if introduced. Examples include novel and reemerging
respiratory pathogens, especially viruses, of pandemic or significant public
health consequence not yet in the United States; novel and reemerging other
pathogens, especially viruses, of significant public health consequence not
presently in or with sustained transmission in the United States (e.g., viral
hemorrhagic fevers).

Secondary  The focus of this category would be on pathogens present in the United
States but whose transmission is facilitated by the act of travel or exposures
during travel; examples include measles in congregant settings during
maritime travel, infectious TB during air travel, highly drug-resistant
pathogens including those in individuals who sought medical care overseas,
and highly transmissible pathogens associated with group settings during
travel, especially those that can spread readily among at-risk or unvaccinated
populations (examples would include measles, meningitis, varicella).

Tertiary The focus of this category should be on pathogens with individual or limited
risk of spread in the United States (e.g., XDR-TB), and pathogens already
present and with sustained transmission in the United States.

Coordinated and Collaborative Advanced Planning

As will be discussed in Chapter 5, an evaluation of reporting ill travel-
ers to the QBHSB established a set of recommendations for the CDC and
QBHSB, many of which highlight the importance of collaborative planning
in advance (Council of State and Territorial Epidemiologists, 2019):

e “Develop standardized protocols/algorithms for jurisdiction report-
Ing to quarantine stations.

e Provide clarity and justification for each piece of data requested for
reporting a case.

Distribute the QBHSB annual report to jurisdictions.
Hold annual meetings and drills between quarantine stations and
jurisdictions in the region covered by each station.

e Develop a training webinar and downloadable reference document
with information essential for jurisdiction reporting to DGMQ/
QBHSB.

e Explore additional opportunities for communication with state,
local, and territorial health departments.”
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Planning for Large-Scale Isolation and Quarantine

Experiences during past outbreaks, epidemics, and pandemics of infec-
tious diseases have underscored the critical need for large-scale isolation
and quarantine planning, as well the consequences of the failure to plan.
It is also critical to engage in collaborative advance planning to develop
approaches to support continuity of care for individuals after arrival in the
United States—particularly for at-risk or vulnerable populations.

For instance, the responses to the Ebola virus disease outbreaks in
Western Africa (2014-2016), as well as the COVID-19 pandemic, were
undermined by lack of planning to identify potential sites and operational
needs to support the large-scale isolation and quarantine measures required
for effective management of international passengers with illness and/or
exposures. There were gaps in clarity of standards or predetermined roles
and responsibilities around housing infrastructure and wraparound ser-
vices, including issues related to transportation between facilities or juris-
dictions. Across different jurisdictions, there was substantial variation in
their respective capacities to offer resources (Allen, 2022). Moreover, there
was a lack of clarity extending throughout the federal, state, local, tribal,
and territorial levels regarding which entities had various authorities and
when, as well as ambiguity about their respective roles and responsibilities.
Additionally, there was wide variation in state and local implementation of
quarantine and isolation measures (Allen, 2022).

The Association of State and Territorial Health Officials (ASTHO)
has suggested strategies to strengthen isolation and quarantine prepared-
ness planning: (1) define federal, state, and local roles and responsibili-
ties; (2) evaluate plans through drills and exercises with stakeholders; and
(3) develop tools to estimate resource costs for isolation and quarantine.
They have also suggested evaluating the use of direct active monitoring to
determine when it is appropriate (e.g., its effectiveness may be limited for
respiratory illnesses), to understand resource requirements, and to explore
opportunities to leverage virtual technologies if appropriate.

Ethics and Equity Considerations

As will be discussed in Chapter 4, the committee identified a set of
key ethical principles for consideration in disease control measures and in-
novations. These foundational principles also apply to the implementation
of large-scale quarantine and isolation and include (1) protecting privacy,
(2) maintaining autonomy, (3) promoting equity, (4) minimizing the risk of
error, and (5) ensuring accountability.

Disease control efforts by their nature need to include ethics, pri-
vacy, and equity considerations. The infringement on individual rights
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to maximize public health benefits should only take place when deemed
necessary, effective, and proportional to the threat, and within a context
of supportive services to provide shelter, food, medicine, and other basic
needs, and should be as limited and of as short a duration as necessary
to maximally effect the desired outcome (Rothstein, 2015). The effects of
quarantine on individuals can be substantial. Time spent in isolation can
result in significant loss of income, which can be detrimental—and in some
cases devastating—for individuals (Nuffield Council on Bioethics, 2020;
WHO, 2016). A literature review found that the psychological impact of
quarantine can be substantial, wide ranging, and long lasting (Brooks et al.,
2020). Experiences and stressors related to quarantine included posttrau-
matic stress symptoms, confusion, anger, fear, financial loss, and stigma.
Given that isolation and quarantine can cause or exacerbate mental health
concerns, mental health supports need to be considered when these disease
control measures are deemed necessary (Nakazawa et al., 2020). For ex-
ample, when passengers were quarantined for 14 days after detection of
COVID-19 cases aboard a cruise ship in March 2020, they were provided
with smartphones that could be used to access free health consultations and
place medication requests. Enabling quarantined individuals to communi-
cate with loved ones via provision of internet access and devices can also
reduce feelings of isolation, stress, and panic (Brooks et al., 2020). It is also
important to address the special needs of certain quarantined populations
(including children, older adults, and people with disabilities) to ensure that
the services they receive are culturally and linguistically appropriate. This
includes ensuring that personnel are available to assist individuals who may
have difficulty navigating these technologies.

BORDER MEASURES AND ACTIVE MONITORING OF
INTERNATIONAL TRAVELERS DURING COVID-19: EVALUATION

The committee evaluated research on the effectiveness of border mea-
sures and active monitoring of international travelers during COVID-19.
Overall, the effectiveness of border measures, including pretravel testing,
is unclear, and additional research is needed to determine the factors that
contribute to successful screening measures. Overall, evidence suggests that
border and screening measures may be more effective when used within the
context of a national disease mitigation program and not relied on as the
sole mechanism for reducing transmission.

Effectiveness of Border Screening

Border screening is the process by which incoming travelers are tested
or otherwise assessed for signs of illness. In the United States, the DGMQ



DISEASE CONTROL AND RESPONSE EFFORTS 91

partners with U.S. CBP to provide enhanced screening for incoming travel-
ers, including symptom screening for COVID-19, both at airports and the
southern border (Rasicot, 2021).34 In many countries, much of the research
on border screening involved polymerase chain reaction (PCR) or antigen
testing before traveling and/or after arrival. Both modeling and empirical
studies provide evidence of the potential effectiveness of border screening
in reducing the transmission of COVID-19. Results from one modeling
study suggest that, when used as a solitary measure, a single-test screening
process before departure was not sufficient to prevent a local outbreak at
the arrival destination, because it had not been found to significantly reduce
the number of infected travelers entering a country (Bays et al., 2021). A
study conducted in Iceland found that COVID-19 testing conducted twice
post-arrival reduced the risk of false-negative results that can lead to the
spread of infection (Baddal et al., 2021). While more research is needed,
initial studies suggest that a single test may not be a strong-enough border
screening measure to reduce the spread of COVID-19.

One study conducted an international meta-analysis of both modeling
and observational studies and stated that both types have reported mixed
results when assessing the effectiveness of COVID-19 screening measures
(Burns et al., 2021). Modeling studies found that COVID-19 screening
based on symptoms or potential exposure reduced imported or exported
cases and delayed outbreaks; however, the authors expressed concerns with
the quality of some models, noting inconsistencies in assumptions and pa-
rameters. (Burns et al., 2021). Modeling studies predicted that this form
of screening would detect between 1 and 53 percent of infected travelers.
Observational studies reported a wide range of positive cases detected—Dbe-
tween 0 to 100 percent—with the majority of studies reporting fewer than
54 percent of cases detected. For screening based on testing rather than
on symptoms or potential exposure, modeling studies reported that test-
ing travelers reduced both imported or exported cases and cases detected.
Observational studies reported that the proportion of cases detected varied
from 58 to 90 percent, with variability potentially being attributable to
timing of testing (Burns et al., 2021). An observational study concluded
that COVID-19 border screening by testing can involve very low positive
predictive values and high costs per positive case detected (Grunér et al.,
2022). A Bayesian modeling approach to estimate the relative capacity for
detection of imported cases of COVID-19 for 194 locations (excluding
China) compared with that for Singapore estimated the ability to detect
Wuhan-to-location imported cases of COVID-19 to be 38 percent (Niehus
et al., 2020).

34This text was modified after release of the report to the study sponsor to clarify the divi-
sion’s role and responsibilities.
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As part of California’s efforts to reduce introductions of COVID-19
into the state and country during the initial months of the COVID-19
pandemic, the state implemented a program to screen travelers from
selected countries on entry and to obtain their contact information and
share it with other states for monitoring purposes. Despite this very
labor-intensive effort, this traveler screening system did not effectively
prevent the introduction of COVID-19 into California. In California,
barriers to effective COVID-19 monitoring and screening of travelers
included incomplete traveler information transmitted to federal officials
and states, the number of travelers requiring follow-up, and potential
presymptomatic and asymptomatic transmission (Myers et al., 2020).3°
This suggests that during an outbreak, health departments have to be
cautious about devoting their often-limited resources to these types of
monitoring efforts, rather than channeling those resources into more ef-
fective mitigation strategies.

During the early phases of the COVID-19 pandemic, the CDC also
implemented an entry screening program at certain airports for passen-
gers arriving from designated countries (Dollard et al., 2020). This ef-
fort required substantial resources, yet the yield of laboratory-confirmed
COVID-19 cases was low (1 case per 85,000 travelers screened) and—
because it was conducted with manual data collection—contact infor-
mation was missing for a substantial proportion of travelers who were
screened. The low case-detection rate of this resource-intensive program
highlighted the need for fundamental change in the U.S. border health
strategy. For a disease such as COVID-19, with nonspecific clinical pre-
sentation and asymptomatic cases, symptom-based screening programs
are not effective. More effective strategies for mitigating the importation
of COVID-19 cases could include (1) enhanced communication with
travelers regarding preventive measures, and (2) expanding predeparture
and post-arrival testing (Dollard et al., 2020). COVID-19 also presents a
unique situation in that early diagnostics were used under emergency use
authorizations, and later assessment by the FDA revealed that different
tests had different levels of sensitivity in detecting the SARS-CoV-2 virus
(FDA, 2020). The effectiveness of a screening measure is dependent on
multiple factors, including the characteristics of disease presentation and
availability of accurate diagnostics.

35Biodetection dogs may increase the ability to detect asymptomatic cases. A study found
that utilizing biodetection dogs as a preliminary SARS-CoV-2 screening method resulted in an
average sensitivity of 82.63 percent (Baddal et al., 2021). The authors noted that PCR testing
would be used to confirm identification of infection.
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Effectiveness of Strategies to Reduce Case Importation

Evidence suggests that mandatory testing, both before departure and
upon arrival, increases accuracy in case detection compared to predepar-
ture testing alone. Repeated testing for travelers quarantined on arrival can
also enable shorter quarantine times without increasing the risk of disease
spread (Dickens et al., 2021). Travel restrictions are useful in preventing
infection spread in the early stages of an outbreak when it is confined to a
particular area (Gwee et al., 2021; Kraemer et al., 2020). These restrictions
may be less effective once an outbreak spreads to additional locations. Lo-
cal mitigation strategies are effective in containing both local transmission
and more widespread outbreaks.

Modeling studies indicated that testing travelers at entry and isolating
those who test positive can achieve similar reductions in disease trans-
mission compared to quarantining all travelers (Dickens et al., 2020). A
modeling study found that relative to no screening on entry, testing all
incoming travelers and isolating those who tested positive for COVID-19
reduced case importation across countries by 90.2 percent for a 7-day iso-
lation period followed by a negative test and by 91.7 percent for a 14-day
isolation followed by a negative test. Isolation for all travelers followed by
entry permission without subsequent testing resulted in reductions of case
importation of 55.4 percent for 7-day isolation and 91.2 percent for 14-
day isolation. Testing all travelers and denying entry to those who tested
positive reduced case importation by 77.6 percent.

Vaccine-related measures—such as requiring travelers to be fully or
partially vaccinated—reduced the likelihood of importing cases (Ronksley
et al., 2021). A study of international travelers arriving by air in Alberta,
Canada, in January-February 2021 found that 0.02 percent of travelers
who were fully or partially vaccinated against COVID-19 tested positive
for the virus, in comparison with 1.42 percent of unvaccinated travelers,
although both were relatively low.

Effectiveness of Travel Restrictions

Early detection and isolation of cases have the potential to prevent
more infections than targeted travel restrictions and contact reductions,
whereas a combination of the aforementioned nonpharmaceutical interven-
tion (NPI) approaches can achieve the strongest and most rapid effect (Lai
et al., 2020). Genomic epidemiology analyses of SARS-CoV-2 in China’s
Guangdong province indicate that large-scale surveillance and NPI were
effective in containing the epidemic and limiting dissemination to other
provinces (Lu et al., 2020). Europe and the United States were reactive in
issuing country-specific travel restrictions only after local transmission of
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SARS-CoV-2 was confirmed (Davis et al., 2021). In January and February
2020, testing capacity was limited and restricted to people who had recently
traveled to China. Broader testing can bolster local outbreak prevention
efforts in providing opportunities for earlier detection and interventions.

Complete border closures only with specific target countries can
modestly affect an epidemic’s trajectory. More significant containment is
achieved when travel restrictions are combined with community mitiga-
tion strategies to prevent local transmission (Kwok et al., 2021). Complete
border closures in Hong Kong reduced both the cumulative COVID-19 case
number and mortality by approximately 14 percent. A modeling study of
COVID-19 prevalence in Italy found spatial heterogeneity in the effect of
travel restrictions, with regions farthest from the initial outbreak receiving
greater benefit from these restrictions (Parino et al., 2021).

The inflow volume of passengers, local case incidence, and local epi-
demic growth need to be considered when implementing travel restrictions.
A modeling study found that many countries can attain a negligible number
of imported cases—Iless than 1 percent—with only selective travel restric-
tions imposed (Russell et al., 2021). In the early stages of a pandemic, travel
restrictions can reduce approximately 80 percent of exportation events
(Chinazzi et al., 2020; Wells et al., 2020). This can provide cities unaffected
by an outbreak with time to coordinate an appropriate public health re-
sponse. Research studies indicate benefits of travel restrictions on delaying
the spread of outbreaks, but different studies indicated varying lengths of
delay ranging from 1 day to 85 days (Burns et al., 2021). Studies found very
low—certainty evidence that travel restrictions reduced COVID-19 cases
within a community and cases imported or exported. Research indicates
that travel restrictions may provide short-term benefits, but these restric-
tions are ineffective at completely eliminating disease (Aleta et al., 2020).
Furthermore, international travel restrictions become ineffective after the
early stages of a pandemic (Askitas et al., 2021).

Summary of Evaluation

To prevent or minimize disease transmission in the United States, the
committee found questionable evidence for the effectiveness of travel re-
strictions and border closures for COVID-19 reactively targeting countries
only after local transmission is confirmed. More evidence is needed on the
potential benefits of these methods. In addition, monitoring of all inter-
national travelers arriving from outbreak-affected countries, regardless of
symptoms or history of exposure, has been shown to be porous to asymp-
tomatic cases. Similar lack of evidence has been documented for pandemic
influenza (Bajardi et al., 2011; Cowling et al., 2010; Hollingsworth et
al., 2006). Travel restrictions, border closures, and active monitoring of
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international travelers work best for diseases that have low proportions of
asymptomatic and presymptomatic transmission risk and longer incubation
periods (Fraser et al., 2004; Hollingsworth et al., 2006). Furthermore, the
key to the impact of travel restrictions is the rate of growth of the epidemic
in the source country and early implementation of the policies. Travel
restrictions and border closure, however, can delay the progression of the
epidemic, allowing more time for health authorities to prepare mitigation
and control policies. More severe and stringent strategies, such as closing
travel to everyone regardless of the country that they are traveling from,
may be effective in stopping or slowing the spread of disease, although the
economic, social, and political trade-offs of these policies should be care-
fully evaluated.

For diseases like SARS and Ebola, these interventions are more effec-
tive when measures can be more directly targeted to those with known risk
exposures, as opposed to targeting all travelers from a country or region.
Quarantine with active monitoring of persons at risk and/or exposed works
best when most secondary cases become symptomatic after they are sepa-
rated from others; this helps to prevent ongoing transmission to others (i.e.,
tertiary cases). These tools were successfully used with SARS and during
prior Ebola outbreaks within Africa to stop ongoing transmission—even
before a vaccine became available—as well as historically, for diseases like
smallpox (Bogoch et al., 2015; Hollingsworth et al., 2006). Both Ebola and
smallpox have longer incubation periods and persons are most infectious
after they have been symptomatic for several days. It should be noted that
travel restrictions and border closures might be needed especially in the
early phases of a pandemic when etiology, exact modes of transmission,
incubation periods, and other characteristics of novel viruses are unknown.

Detailed analysis concerning the impact of the timing and extent of
travel restrictions—that is, number of countries, citizenship, residential
status—with respect to the pathogen of interest needs to inform future
strategies. Such analysis, through formal evaluation, can help determine
the parameters for when these tools should be considered in the future, es-
pecially for a highly transmissible respiratory virus with a short incubation
period and a high proportion of asymptomatic infections and contagious-
ness prior to illness onset.

When COVID-19 first emerged in early 2020, its etiology was initially
unknown. It took months to start to understand the epidemiologic (i.e.,
transmission) and clinical characteristics of the SARS-CoV-2 virus to help
guide public health measures. However, it then became clear that SARS-
CoV-2 had a short incubation period of 2-14 days (with median of §
days)—especially for more recent variants such as Omicron—as well as a
relatively high proportion of asymptomatic persons among confirmed cases
(40 percent), with transmission risk occurring among both presymptomatic
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and asymptomatic cases (Ma et al., 2021). These findings call into question
the role of quarantine and active monitoring in minimizing transmission,
given the large degree of unrecognized chains of transmission.

Moreover, once COVID-19 transmission was established in the United
States, the role of active monitoring of all international travelers from
countries deemed at higher risk—many of whom were not symptomatic or
likely infected—probably had questionable impact on transmission levels
in the United States. However, diverting state and local health department
resources to monitor international travelers impacted other local infection
control priorities, including vaccination, testing, and outbreak response.
Similarly, by the time a new variant of concern of a virus as transmissible
as SARS-CoV-2 is recognized overseas, it is likely that it is already widely
spreading in other settings. Therefore, the impact of targeted country-level
travel restrictions in preventing or minimizing SARS-CoV-2 transmission in
the United States was minimal. This was demonstrated in the failed effort
against the Omicron variant, when travel bans for selected countries in Af-
rica did not prevent a major pandemic wave from occurring in the United
States or elsewhere. The initial travel bans enacted against South Africa
and other African countries were decried as discriminatory, as countries
in Europe also had reported cases. Travel bans can produce unintended
effects, such as placing undue economic burdens on target countries and
discouraging researchers from reporting new strains. It is important that
travel restrictions are considered within the broader context of the national
response, as these restrictions alone are unlikely to be effective in reduc-
ing disease spread (WHO, 2021). Lessons learned during recent outbreak
and pandemic responses—such as for Ebola and COVID-19—can be keys
to guiding policy decisions for when to consider travel restrictions/border
closures and active monitoring of international passengers for future pan-
demics as a tool for minimizing or preventing transmission of diseases in the
United States. It should be noted that the current science on the effective-
ness on travel restrictions and border closures is not definitive. There is a
need for more extensive analyses to better identify and evaluate the methods
that were most effective during the COVID-19 pandemic. The DGMQ has
a tool kit of options available, and each individual threat should be assessed
to determine the best course of action for disease mitigation strategies.

The CDC could also leverage academic partners (see Chapter 5), or the
new Center for Forecasting and Outbreak Analytics (see Box 3-3), to pro-
vide modeling expertise to help determine the transmission characteristics
of microbial pathogens (e.g., median/range of incubation period, propor-
tion of asymptomatic cases and degree of asymptomatic/presymptomatic
transmission risk) as well as the outbreak scenarios (e.g., isolated to one
country or region) where border restrictions/active monitoring may have
the most impact for preventing or minimizing disease introduction into the
United States during future pandemics or outbreaks of concern.
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BOX 3-3
The CDC Center for Forecasting and Outbreak Analytics

In August 2021, the Centers for Disease Control and Prevention (CDC) an-
nounced the establishment of the Center for Forecasting and Outbreak Analytics
to advance the use of forecasting and outbreak analytics in public health decision
making by bringing together next-generation public health data, expert disease
modelers, public health emergency responders, and high-quality communications.
The Center will (1) accelerate access to and use of data for public health decision
makers who need information to mitigate the effects of disease threats (e.g., social
and economic disruption), (2) prioritize equity and accessibility, and (3) serve as
a hub for innovation and research on disease modeling.

The Center will focus on three key functions: predict, connect, and inform.

1. Predict: Undertake modeling and forecasting; enhance the ability to de-
termine the foundational data sources needed; support research and
innovation in outbreak analytics and science for real-time action; and
establish appropriate forecasting horizons.

2. Connect: Expand broad capability for data sharing and integration; maxi-
mize interoperability with data standards and utilize open-source software
and application programming interface capabilities, with existing and new
data streams from the public health ecosystem and beyond.

3. Inform: Translate and communicate forecasts; connect with key deci-
sion makers across sectors including government, businesses, and non-
profits, along with individuals with strong intergovernmental affairs and
communication capacity for action.

SOURCE: CDC, 2021a.

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Conclusion 3-1: The DGMQ will benefit from having detailed opera-
tional plans/playbooks based on lessons learned from COVID-19 and
other recent emergencies (e.g., Ebola viral disease) for the most con-
cerningl/likely scenarios for imported disease threats. These operational
plans will benefit from feedback from key partners, including state,
tribal, local, and territorial public health agencies.

Conclusion 3-2: Planning for larger-scale isolation and quarantine op-
erations has been insufficient—as evidenced in the initial response to
COVID-19 in spring 2020—in addressing the need for mass repatria-
tion of U.S. citizens traveling overseas, as well as travelers on cruise
ships when COVID-19 outbreaks occur.
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Conclusion 3-3: It will be critical to incorporate ethical and equity
considerations when implementing border closure measures and plac-
ing persons in isolation and quarantine facilities, given their varying
effects across different types of travelers (e.g., U.S. travelers returning
home, foreign nationals, immigrants/refugees).

Conclusion 3-4: Quarantine and active monitoring of all international
travelers coming into the United States—regardless of their symptom
status or exposure history—once COVID-19 transmission was occur-
ring nationwide was likely not effective in minimizing transmission in
the United States. Furthermore, these measures diverted public health
resources from other critical activities.

Conclusion 3-5: Incorporation of research, investigation, modeling,
and evaluations in the DGMQ’s mission will belp to identify optimal
interventions and programs to support that mission.

Recommendations

Recommendation 3-1: The Division of Global Migration and Quaran-
tine (DGMQ) should develop detailed operational plans and playbooks
based on the most concerning and likely scenarios for transmissible
disease threats.

A. The DGMQ should develop operational plans for the most
probable scenarios that are likely to have major impacts requir-
ing disease control interventions based on priority pathogens.
These plans should list required partners, enumerate possible
response steps, define possible implementation go-no go deci-
sion points, and include metrics to assess containment.

B. The DGMQ should seek input from key agencies and orga-
nizations (e.g., the World Health Organization, the Coalition
for Epidemic Preparedness Innovations, the U.S. Agency for
International Development, the new Centers for Disease Control
and Prevention (CDC) Center for Forecasting and Outbreak
Analytics, the CDC Center for Public Health Preparedness
and Response, and the Office of the Assistant Secretary for
Preparedness and Response) as well as state and local public
health agencies when determining which pathogens and sce-
narios to prioritize for planning purposes.

Recommendation 3-2: The Division of Global Migration and Quaran-
tine, in coordination with appropriate federal partners for implementa-
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tion, should develop detailed operational plans for large-scale isolation
and quarantine needs for future emergencies. These operational plans
should be informed by the lessons learned during the initial response to
COVID-19. Critical issues to address include:

A. Potential sites for large-scale isolation and quarantine facili-
ties should be identified in all U.S. Department of Health and
Human Services regions. Memoranda of agreement for these
facilities should be established prior to any possible need to fa-
cilitate rapid setup during a public health emergency. Minimum
standards of infrastructure should be established for these fa-
cilities including capacity to provide wraparound services,
such as health care services, diverse dietary needs, laundry fa-
cilities, communication needs, business support services, and
entertainment.

B. Ethical and equity issues that will likely arise, especially when
housing/caring for special populations, including families with
young children, the elderly, persons with special medical needs,
persons with disabilities, refugees, persons who cross borders
on a routine basis for work, and persons with pets. The plans
should also address language and incorporate intercultural com-
ponents, normalizing these needs as an expected component of
the public health response.

C. Those plans also need to include
1. coordination of legal authority and enforcement;

2. triage, transport, and assessment of ill persons with nearby
health care facilities or onsite, available health care person-
nel; and

3. collaboration with state and local public health, law en-
forcement, and emergency management officials.

Recommendation 3-3: The Division of Migration and Quarantine/
Centers for Disease Control and Prevention should commission an
external formal evaluation and/or a modeling study of the effective-
ness of travel restrictions and active screening/monitoring of all inter-
national travelers in preventing and mitigating disease transmission in
the United States during both the current COVID-19 pandemic and
the 2014-2015 Ebola outbreaks in West Africa. The formal evalua-
tion should include psychological benefits, political implications, un-
intended consequences of screening, resources required, and burden
placed on state and local jurisdictions. These findings should be used
to inform plans detailing when such measures should be considered
in the future and to specify the types of pathogens and scenarios
that warrant these measures. The latter criteria might include incuba-
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tion period, timing of infectiousness related to symptom onset, pro-
portion of asymptomatic infections, size of traveler population that
would require monitoring, technological ease and cost of monitoring,
severity of illness, and reasonable ability to provide or implement
countermeasures.
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New Technologies and Data Systems

The COVID-19 pandemic brought unprecedented challenges in disease
detection and mitigation efforts due to the high volume and rapid spread
of infections and insufficient public health resources with which to address
them. These challenges exposed major gaps in national and global health
capacities for early detection and swift response to an emerging pathogen of
pandemic potential. Efforts to address these challenges resulted in advances
in innovative technology for detecting, monitoring, and even predicting
COVID-19. Among the many recent innovations in disease surveillance and
control, this chapter focuses on those technologies that are relevant for the
activities carried out by the Division of Global Migration and Quarantine
(DGMQ). These include innovations for digital contact tracing, symptom
reporting and monitoring, digital health certificates, digital data collection,
data dashboards, and novel surveillance capabilities that have been devel-
oped and implemented at various scales and in different locations around
the world since the outset of the COVID-19 pandemic.

In addition to highlighting some of these innovations and implementa-
tion examples, this chapter explores capabilities and concerns associated
with novel digital data streams and collection. Although digital tracking
and data collection can be more scalable, comprehensive, and expeditious
than manual strategies, these technologies raise serious concerns regard-
ing infringement on data privacy and pose ethical risks regarding personal
and potentially sensitive data. This chapter considers the inherent tension
between defending individual rights and liberties and protecting collective
well-being. Ethics concerns associated with digital technologies for data
collection and infectious disease control are explored in relation to the
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ethical considerations, such as protecting privacy, maintaining autonomy,
promoting equity, minimizing risk of error, and ensuring accountability.
Strategies to address ethical concerns while capitalizing on the benefits these
technologies offer are discussed.

In addition to ethical considerations, the adoption of disease surveil-
lance and monitoring technologies faces logistical challenges. Although
incorporating digital technologies may allow the DGMQ to improve its
capability to collect health data from travelers, trace transmission, and alert
travelers of exposures, adoption depends on the public’s trust and confi-
dence in these interventions. Furthermore, data collection systems must be
interoperable in order for the numerous stakeholders across various sectors
to carry out their responsibilities in controlling major disease events. Key
components needed to achieve interoperability of data systems are outlined.
Opportunities for the DGMQ to leverage technology innovations hold po-
tential to mitigate scale limitations of current screening and data collection
processes to increase capacity to address a broad range of infection control
purposes—including future pathogens of pandemic potential.

COVID-19 DETECTION TECHNOLOGIES

COVID-19 has resulted in numerous advances in technology, primarily
in detection technology. Besides the gold standard of reverse transcriptase
polymerase chain reaction (RT-PCR) in detecting COVID-19, new technolo-
gies have sought to improve on the limitations of RT-PCR, while keeping
speed of detection a priority (Zhao et al., in press). These high-technology
solutions are wide ranging—from other nucleic acid amplifications such
as loop-mediated isothermal amplification (LAMP), serology-based assays,
CRISPR-based assays, metagenomics next-generation sequencing (mNGS),
aptamer-based assays, and lateral-flow technologies—to artificial intelli-
gence- (Al-) assisted diagnoses, various spectroscopies including infrared
spectroscopy, and nanotechnology-based approaches such as electrochemical
sensors (Han et al., 2021; Li et al., 2020; Lukose et al., 2021). High-tech
solutions tend to compensate along four dimensions, by providing (1) more
information (e.g., miniaturized and multiplexed CRISPR [Zusi, 2020]), (2)
more speed (e.g., field-effect transistor-based biosensors [Seo et al., 2020]),
(3) more convenience (e.g., face masks with tiny, disposable sensors [Trafton,
2021], wearable device-detecting heart rate variability [Hirten et al., 2021]),
or (4) more wide-ranging environmental methods of detection (e.g., detec-
tion of volatile organic compounds exhaled by positive cases [Giovannini
et al., 2021], bioaerosol sensors). Beyond high-tech, additional nonintuitive
and public-facing methods to detect, monitor, and even predict COVID-19
have emerged: sniffer dogs (Lippi et al., 2021), smartphone-app track-
ing (Verma and Mishra, 2020), and surveillance of sewage (CDC, 2022a;
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Sweetapple et al., 2022). Future uses of these technologies include acting as
tools to deal with future pandemics, especially as technologies such as the
combined application of air collection and viral detection, whether it be
polymerase chain reaction (PCR) analysis (BioFlyte, 2021) or cell analysis,
will allow us to detect airborne disease of any kind in real time, decrease
the spread/exposure early on, and formulate policies that pose the least in-
terference to normal life. Outside COVID-19 and future pandemics, these
advances also have the potential to assess populations’ risks of exposure to
infectious agents, through wastewater monitoring of infectious agents in a
building or community, smartphone tracking for contact tracing, and crowd
movement data for predicting outbreaks and hot spots (Zhao et al., in press).
In addition, the role of Al-assisted radiologic computerized tomography
(CT) scan (Harmon et al., 2020) and X-ray (Baltazar et al., 2021) readings
developed during COVID-19 suggests that Al has supplemented, and will
continue to supplement, our health decisions in the future.

USE OF INNOVATIVE AND INTEGRATIVE
DIGITAL TECHNOLOGIES

Innovative digital technologies for collecting and aggregating data are
essential tools for protecting the public’s health from the introduction of
diseases through international borders. During the COVID-19 pandemic,
these types of technologies have been developed, refined, and implemented
in countries around the world. The data collected using these technologies,
as well as other novel data streams, can be used for a broad range of infec-
tion control purposes, including (1) contact tracing and proximity tracking
to identify and monitor individuals potentially exposed to SARS-CoV-2 in-
fection; (2) symptom reporting, monitoring, and tracking; (3) digital health
certification, and (4) situational awareness and rapid epidemic intelligence.
Coupled with advances in machine learning, Al, and other advanced ana-
lytical techniques for operationalizing the data, these new digital technolo-
gies and novel data streams provide public health authorities with a more
powerful set of tools for surveillance and response than ever before. They
also offer a range of opportunities for the DGMQ to leverage these inno-
vative approaches to mitigate scale limitations of the current processes for
implementing health screening and data collection at U.S. airports, as well
as approaches to support health departments with post-arrival monitoring
and follow-up of travelers.

Digital Technologies for Contact Tracing and Proximity Tracking

The World Health Organization (WHO) defines contact tracing as
“the process of identifying, assessing, and managing people who have
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been exposed to a disease to prevent onward transmission” (WHO, 2020).
When implemented systematically and comprehensively, contact tracing can
contribute to the control of infectious disease outbreaks by breaking chains
of transmission in a community through the identification and subsequent
isolation and management of infectious individuals. However, successful
contact tracing strategies must be bolstered by adequate health system
capacity and resources to conduct contact investigations and then rapidly
test, treat, and monitor potential cases (WHO, 2020).

Advantages of Digital Contact Tracing

Traditional manual contact tracing involves conducting interviews with
people who are infected to identify other individuals with whom they have
been in close-enough contact that the infection could potentially have been
transmitted (Barrat et al., 2021). Identified contacts are then notified, gen-
erally by phone, that they may have been infected and are advised about
appropriate measures, such as quarantine and symptom monitoring. This
manual process has long been used as a public health strategy to help con-
trol the spread of infectious pathogens, but it is limited by its labor inten-
siveness, slowness, and reliance on the infected individual’s recollection of
their recent contacts (Barrat et al., 2021; Rodriguez et al., 2021). During
the COVID-19 pandemic, the success of manual contact tracing efforts was
undermined by a range of factors, including the volume of infections, insuf-
ficient public health resources and experienced contact tracing staff, lack of
cooperation by contacts, and mistrust of government (Lo and Sim, 2021).

Digital contact tracing and proximity tracking technologies' can miti-
gate certain barriers to manual contact tracing by leveraging the ubiquity
of data collected from smartphones to support efforts to control the spread
of infectious diseases. As mobile phones have become an increasingly ubiq-
uitous part of human lives, they are the most preferred implementation
platform for digital contact tracing and tracking systems (Chowdhury et
al., 2020). These applications are downloaded onto an individual’s per-
sonal device and are used to determine whether that individual has come
into contact with individual(s) who may by infected. The application then
notifies the exposed individual and/or a public health agency with guidance
about subsequent testing, treatment, isolation, monitoring, or other infec-
tion control measures (Ada Lovelace Institute, 2020).

T Although the two are often conflated, digital proximity tracking differs from digital contact
tracing in that the latter is a newer approach to augment the former long-established public
health practice. Proximity tracking involves the measurement of signal strength to ascertain
whether two personal devices—typically smartphones, although wearable devices can also
be tracked—have been in sufficiently close contact to risk the transmission of an infectious
pathogen (WHO, 2020).
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Digital contact tracing and proximity tracking applications can be
used in several different ways to report cases of infection: (1) users can
self-report infection through the application, with or without clinical or di-
agnostic confirmation, (2) a health care provider or test provider can report
confirmed cases to the service operating the application, or (3) public health
agencies or other authorities can input lists of individuals with confirmed
infection (Ada Lovelace Institute, 2020). In addition, these digital technolo-
gies can be used to identify potentially infectious individuals with very large
numbers of contacts, which could help to contain so-called “superspreader”
events (Elmokashfi et al., 2021).

Digital contact tracing and tracking can be more scalable, compre-
hensive, and expeditious than manual strategies alone (Barrat et al., 2021;
Grekousis and Liu, 2021). Although the superiority of digital contact
tracing and tracking alone over traditional manual strategies has yet to be
clearly established, digital solutions can complement and expedite manual
strategies, particularly in the context of an accelerating outbreak (Angle-
myer et al., 2020; Barrat et al., 2021; Elmokashfi et al., 2021; Ferretti et
al., 2020; Grekousis and Liu, 2021). The scalability and speed of these
technologies could be particularly advantageous for infection control ef-
forts conducted by the DGMQ at borders and ports of entry, given the
potential for large numbers of travelers quickly dispersing to different
locations (Ferretti et al., 2020). It is also important to note that the use of
these technologies is reliant on individuals® willingness to give permission
for notifications.

Proximity and Location Awareness Technologies

Digital tracing and proximity tracking technologies rely on various
types of device-based proximity and location awareness technologies that
can be used to monitor individuals’ movement, location, and proximity to
other devices (see Table 4-1) (Grekousis and Liu, 2021). Location aware-
ness technology is designed to indicate the precise location of a user—e.g.,
global navigation satellite systems (GNSS) or global positioning system
(GPS). Technology such as WiFi (including the Encounter-Based Architec-
ture for Contact Tracing [ENACT] and WifiTrace), Bluetooth Low Energy
(BLE), Beacons, and Quick Response (QR) codes typically collect data
only regarding devices’ proximity to each other, although in some cases
they can be used to detect a user’s precise location as well (Grekousis and
Liu, 2021).

Other technologies that can be leveraged for location and proxim-
ity tracking for public health purposes include cellular networks used by
mobile phone providers, radio-frequency identification (RFID)—a wireless
communication modality that utilizes radio frequency—and near-field com-
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TABLE 4-1 Proximity and Location Awareness Technologies Used in
Digital Contact Tracing and Tracking

LOCATION/PROXIMITY
ACCURACY COVID-19 TRACING
Privacy
Technology Outdoors Indoors Suitable for Unsuitable for  Concerns
GNSS 10 m GPS Most likely ~ Outdoors/ Indoors High
only, not operating  tracking
5 m GPS + overlapping
WiFi routes/detection
of hot spots
BLE <2m <2m Tracing Spaces with Low to
individuals airborne moderate
within 2 meters transmission of
SARS-CoV-2
Beacons Building level Room/floor =~ Same room/ Assessing Low to
level floor/building  the distance moderate
between
individuals
QR Building level Room/floor =~ Same room/ Assessing Moderate to
level floor/building  the distance high
between
individuals
WiFi Depending on <1 m Indoors Outdoors Low to
Access Points moderate
WB Depending < 0.5 m Indoors Currently, few Low to
on UWB smartphones moderate
transmitters have this
technology

NOTE: WB, wideband; UWB, ultra-wideband.
SOURCE: Data from Grekousis and Liu, 2021.

munication (NFC), which is applied in smart technologies such as access
control systems and wireless payment and ticketing systems. Each technol-
ogy has technical limitations in detecting distance in different scenarios, but
most contact tracing system developers prefer BLE as the proximity sensing
technology due to its cost-effectiveness, as BLE functionality is already built
into smart devices by manufacturers (Min-Allah et al., 2021). Beyond case
and contact identification, proximity and location awareness technologies
on personal smartphones, as well as cameras, can also be used for moni-
toring individuals during isolation or following up with individuals who
have traveled to settings with high risk of infectious disease transmission
(Mbunge, 2020).
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Comparing Centralized and Decentralized Architectures for Digital Data
Management

Digital contact tracing and proximity tracking technologies can be
distinguished by whether they use a centralized or decentralized system
architecture to manage and share the collected data (Russo et al., 2021).
A centralized system comprises a top-down architecture whereby data
collected from smartphones or other peripheral devices are consolidated
and stored in a central remote server, where the data are analyzed to in-
form public health actions (Grekousis and Liu, 2021; Russo et al., 2021).
Decentralized systems utilize a bottom-up architecture in which data col-
lected are retained and managed by the smartphones themselves, through
technological infrastructure developed and provided by third-party com-
panies, such as Apple or Google (Russo et al., 2021). The decentralized
approach empowers individual users to control their own data and de-
termine whether the data are uploaded to a central server (Grekousis and
Liu, 2021). The centralized approach has the advantage of being able to
collect greater volumes of data, but gives rise to serious concerns around
the infringement on data privacy; the decentralized approach is less prone
to privacy invasion, but may not be able to collect sufficient data for ef-
fective contact tracing and tracking unless an adequate number of users
consent to share their data with the central repository (Grekousis and
Liu, 2021).

Examples of Digital Contact Tracing and Tracking Technologies during
the COVID-19 Pandemic

During the COVID-19 pandemic, multiple countries worldwide intro-
duced digital contact tracing and proximity tracking using mobile devices to
support efforts to curb the transmission of SARS-CoV-2. During the early
phase of the pandemic, South Korea (Whitelaw et al., 2020), China (Goli-
nelli et al., 2020), Taiwan (Golinelli et al., 2020), and Singapore (Savona,
2020) deployed digital contact tracing and tracking technologies that—in
combination with strict transmission control measures, such as lockdowns
and quarantine—appeared to contribute to limiting the spread of infection
relatively successfully at the outset. As the pandemic continued through
2020 and 2021, many other countries also rolled out smartphone-based
digital contact tracing applications. In Norway, for example, the introduc-
tion of a nationwide contact tracing application was found to have a tracing
efficacy of 80 percent, with an estimated 11 percent of close contacts identi-
fied through digital tracing that could not have been identified via manual
tracing (Elmokashfi et al., 2021).
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A review of the use of COVID-19 contact tracing applications in nine
countries found that they had variable and generally limited success in
terms of public uptake and effectiveness in controlling transmission of
SARS-CoV-2 in their populations (Russo et al., 2021). In the implemen-
tation of the National Health Service (NHS) COVID-19 app in England
and Wales, it was found that for every percentage point increase in app
use, there was a decrease in number of cases by 0.8 percent (Wymant et
al., 2021). Additionally, based on the analysis and use of the SwissCOVID
app in Switzerland, the digital contact tracing app was as effective as clas-
sic contact tracing (Salathe et al., 2020). However, subsequent reviews
have suggested that if certain barriers related to ensuring data privacy,
increasing effectiveness, encouraging population uptake, and addressing
technical limitations are surmounted—discussed later in this chapter—the
implementation of digital contact tracing and tracking efforts can be an ef-
fective component within a suite of public health infection control measures
(Elmokashfi et al., 2021; Grekousis and Liu, 2021).

Digital Technologies for Symptom Reporting and Monitoring

During the COVID-19 pandemic, a number of countries have imple-
mented digital systems and technologies for symptom reporting and moni-
toring. Symptom reporting and monitoring applications can be accessed
on a website or installed on a personal smart device. Users can input
details about their symptoms and, if they choose to do so, other personal
information including demographics, geographic location, medical history,
household information, and so forth (Ada Lovelace Institute, 2020). Data
collected regarding individuals’ symptoms can be used by public health au-
thorities, for individuals that chose to do so, to support case identification
and to initiate the processes of testing, treatment, and isolation of index
patients and their contacts as appropriate.

The use of smart wearable technology—in conjunction with Al—is also
emerging as a cost-effective strategy for screening, triaging, and remotely
monitoring patients’ symptoms and vital signs, such as blood pressure,
electrocardiography (ECG), heart rate, and fever (Channa et al., 2021).
Symptom checkers such as digital “smart” thermometers can be used to col-
lect, analyze, and share health data, especially body temperature. Remote
symptom monitoring via wearables is of particular value in settings where
people have limited physical access to health care facilities, scenarios in
which health care facilities are overwhelmed beyond capacity, and/or set-
tings where the risk of infectious disease transmission is high in facilities
(Channa et al., 2021; Mbunge, 2020). Moreover, symptom data can be
used to understand disease transmission patterns and bolster epidemiologi-
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cal surveillance efforts as part of early warning systems, discussed in the
next section.

Although the use of digital technologies for symptom reporting and
monitoring, including wearables, is relatively new, it holds great promise
in supporting the response to infectious disease outbreaks. Wearable digital
technologies are associated with relatively fewer privacy risks than digital
contact tracing and tracking, the data collected still need to be appropri-
ately and robustly protected, particularly if they are collected in a central-
ized system (Ada Lovelace Institute, 2020). Other limitations include risks
related to the quality of data collected (e.g., self-reported symptoms, false
reporting), need to ensure linkages to care once symptoms detected, the im-
pact of the digital divide in excluding vulnerable populations and worsening
inequities, the need for more research to validate their efficacy and clinical
utility, and the lengthy processes involved in gaining regulatory approval
for medical devices (Ada Lovelace Institute, 2020; Channa et al., 2021).

Digital Health Certificates

Digital health certification is another application of novel digital health
technology that emerged during the COVID-19 pandemic. Like data col-
lected via other digital health technologies, digital health certification can
be housed within a centralized system—such as electronic health records,
health information systems, or public health authority databases—or a
decentralized system, such as a physical record or digital token on an indi-
vidual smart phone.

A number of countries have considered or implemented digital immu-
nity certificates, a specific type of digital health certificate, to authenticate
that a person has either already been infected with SARS-CoV-2 or has some
other putative form of immunity against COVID-19 disease, such as vacci-
nation (Ada Lovelace Institute, 2020). Generally, the aim of digital immunity
certification is to ensure that a person can safely return to work, school, or
other social settings. However, there is not yet a scientifically robust and em-
pirically well-established way to establish that an individual has immunity
against SARS-CoV-2 infection. Thus, the use of digital immunity certificates
has garnered criticism and lack of support in some countries, such as the
United Kingdom, due to the risk of negative societal consequences—for
example, undermining of personal rights and freedoms, discrimination, and
stigmatization (Ada Lovelace Institute, 2020). Additionally, the use of digi-
tal health certificates will require a standardization of health data collected
and utilized by all institutions (Marios Angelopoulos et al., 2020). Further
in this chapter, we discuss the importance of interoperability and the ethical
consideration to ensure protection of patient information and rights.
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Barriers to and Supports for the Use of Digital Technologies

Although innovative digital contact tracing and tracking technologies
can serve as powerful mechanisms for collecting data to support the re-
sponse to an infectious disease outbreak, epidemic, or pandemic, there are
a range of technical and logistical barriers associated with their deployment
in a population. Major technical barriers of interoperability and standard-
ization are discussed in detail in the next section. Other technical limita-
tions include digital technologies’ imprecision in consistently and accurately
detecting distance,? the ambiguity in defining what constitutes a “contact”
at risk of transmitting or acquiring for a given infectious pathogen, inabil-
ity to detect and trace contacts of asymptomatic patients, the potential for
smartphone location or proximity technology to be deactivated or inaccu-
rate, the need for skilled expertise to implement and maintain the system,
the need to integrate complex security algorithms to ensure data protection
and guard against fraud and abuse, and lack of supporting information and
communication technology infrastructure and electronic health policy (Ada
Lovelace Institute, 2020; Mbunge, 2020).

The use of digital contact tracing and tracking technologies are also
associated with multiple ethics risks and legal challenges to individuals and
societies, because the applications have access to individuals’ personal and
potentially sensitive data pertaining to their health behaviors, household
location, traveling history, and other private information (Mbunge, 2020).
A cross-country comparison of digital contact tracing apps used during the
COVID-19 pandemic found that their success was limited due to concerns
about data privacy (Russo et al., 2021). Another cross-country survey on
the user acceptability of contact tracing apps deployed in France, Germany,
Italy, the United Kingdom, and the United States reported that the main
barriers to uptake were concerns about cybersecurity, privacy infringement,
and lack of trust in the government (Altmann et al., 2020).

A fundamental logistical challenge in successfully deploying digital
technologies for public health purposes is the need for a sufficiently wide-
spread population uptake. For instance, some modeling studies have es-
timated that a digital proximity tracking technology would need to be
adopted by 60-75 percent of a country’s population to be maximally ef-
fective for contact identification during the COVID-19 pandemic (WHO,
2020). Other reviews have suggested that the uptake rate would need to

2Proximity of digital devices serves as the proxy for contact, but it depends upon measurable
vectors (e.g., distance, time) that are inevitably imprecise to determine “contact”; this runs
the risk of both false positives and false negatives. Additionally, is difficult for digital contact
tracing to control for variables that underpin manual contact tracing (e.g., environment, ven-
tilation, wind direction) (Ada Lovelace Institute, 2020).
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reach at least 90 percent to control the epidemic if digital contact tracing
is deployed in the absence of manual tracing (Grekousis and Liu, 2021).
Digital and manual contact tracing are best used as complementary ap-
proaches to increase their overall effectiveness (Wang, 2021). However,
widespread population uptake requires public trust and confidence that (1)
the technology is effective in reducing the transmission of infectious disease
and (2) the use of the technology does not compromise privacy, autonomy,
or any other human rights and liberties (Ada Lovelace Institute, 2020;
Nuffield Council on Bioethics, 2020; The Lancet Digital Health, 2020;
WHO, 2020). Issues related to data security, privacy, ethics, equity, and
autonomy—along with strategies to mitigate them—are discussed further
later in this chapter.

Building trust and confidence in the technologies’ effectiveness to en-
courage uptake is a reciprocal undertaking, because “...evidence of effec-
tiveness directly affects uptake, while uptake directly affects effectiveness”
(The Lancet Digital Health, 2020). Moreover, rolling out an untested and
ultimately ineffective digital technology the first time can irrevocably un-
dermine public trust in future interventions (Ada Lovelace Institute, 2020).
Thus, an effective strategy for building public trust would involve a gradual
process of robust research about the effectiveness of a new technology—and
the minimum rate of population uptake required—that is coupled with
clear and transparent communication to the public about its effectiveness,
as well as its associated risks and uncertainties (Ada Lovelace Institute,
2020; Grekousis and Liu, 2021; The Lancet Digital Health, 2020).

Opportunities for the DGMQ to Leverage Innovative Digital Technologies

The DGMQ has the opportunity to incorporate and improve on the
use of these novel digital technologies to gather health data from travelers,
trace transmission, and alert exposures to travelers. This would also con-
tribute to the development of scalable approaches to disease control strate-
gies for large numbers of incoming travelers at borders and ports of entry.
However, the successful use of these digital technologies is contingent on
their integration within a strong network of supportive process and ser-
vices for testing, treatment, and follow-up of people who have been or may
have been exposed to infection. Success also depends on the public’s trust
and confidence in these interventions, as previously discussed. Thus, the
DGMQ needs to consider strategies to engender public trust in the rollout
and implementation of these technologies. The DGMQ is positioned to
collaborate with other divisions within the U.S. Centers for Disease Con-
trol and Prevention (CDC) to lead conversations with stakeholders and
local public health departments around innovative health technologies in
order to increase public trust and lower barriers to uptake.
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LEVERAGING NOVEL DIGITAL DATA STREAMS
TO IMPROVE SITUATIONAL AWARENESS

To be of actionable value, data gleaned and aggregated from innovative
digital technologies and novel digital data streams must be integrated into
existing public health surveillance systems to detect outbreaks as early as
possible and inform the appropriate response efforts to halt transmission.
These surveillance systems often rely on natural language processing and
machine learning to process, filter, analyze, and operationalize the enor-
mous amount of data now available through these novel digital technolo-
gies and data sources (Allam et al., 2020; Jose et al., 2021). These new
surveillance techniques could be leveraged by the DGMQ to improve its
readiness and develop more flexible and targeted strategies for the control
of infectious diseases at borders and ports of entry to the United States.

Novel Digital Data Streams

To support detection, monitoring, and public health decision making
during an outbreak, these novel streams of data can be used to improve
situational awareness at the early stage of a disease outbreak and to evalu-
ate the risk of introduction of new pathogens through data dashboards,
models, simulations, and other novel surveillance approaches to bolster
rapid epidemic intelligence. In addition to those described in the previous
section, other novel digital data streams that are increasingly being lever-
aged for public health surveillance of infectious diseases include online news
websites, news aggregation services, internet search queries, video surveil-
lance, participatory web platforms for self-reporting symptoms, and other
streams of open-source and crowdsourced data (Aiello et al., 2020; Mello
and Wang, 2020). Geospatial temporal data gleaned from smartphone
geographic information system (GIS) functionality represent a vast and
rich novel source of data about users’ location and movements, which far
exceeds the information that can be captured about geospatial and tempo-
ral patterns of infectious disease transmission using traditional surveillance
methods (Hswen et al., 2022). The web-based application COVIDseeker,
for example, captures and processes continuous fine-grained geospatial
temporal data from smartphones to elucidate transmission of COVID-19
(Hswen et al., 2022).

In the context of an infectious disease outbreak, social media can serve
as a powerful tool to disseminate public health information; data from so-
cial media platforms have also been used to help detect and predict cases of
infectious diseases, such as influenza and malaria, prior to the COVID-19
pandemic (Tsao et al., 2021). During the COVID-19 pandemic, data from
social media platforms were harnessed in a range of new ways for public
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health purposes. For example, the COVID-19 Surveiller® system was de-
veloped, using novel deep-learning models, to utilize social media users as
“social sensors” for predicting pandemic trends—including new cases and
death rates—as well as identifying potential risk factors to inform public
health interventions (Jiang et al., 2022).

Innovations in Surveillance, Outbreak Analytics,
and Early Warning Systems

The COVID-19 pandemic exposed major gaps in national and global
health systems’ capacities for early detection and swift response to an emerg-
ing pathogen of epidemic or pandemic potential. This has underscored the
need for more effective early warning systems, given that epidemic and pan-
demic events are likely to become more frequent due to expanding urban-
ization, increasing global interconnectedness through travel and trade, the
effects of climate change, and pervasive socioeconomic inequities (Carroll
et al., 2021). As mentioned in Chapter 3, the CDC has established the new
Center for Forecasting and Outbreak Analytics, which will bring together
next-generation public health data, expert disease modelers, public health
emergency responders, and high-quality communications to meet the needs
of decision makers.

Early warning systems and other core capacities for surveillance can
be strengthened by leveraging—in an effective and ethical way—the wealth
of information that can be gleaned from novel data streams to augment
traditional surveillance strategies. Early warning systems can be bolstered
by rapid epidemic intelligence, which mines open-source data in tandem
with traditional surveillance methods to detect early epidemic signals.
Machine learning, Al, and algorithms for clinical diseases and syndromes
are used to establish the baseline against which abnormal signals can be
detected (Allam et al., 2020; Kogan et al., 2021). For example, at the
outset of the COVID-19 pandemic, epidemiologists in China and Indone-
sia used data from the EpiWatch open-source observatory to detect early
signals of pneumonia or severe acute respiratory illnesses as a proxy for
COVID-19 (Kpozehouen et al., 2020; Thamtono et al., 2021). Computa-
tional approaches have been used to provide real-time risk assessment of
case importation and their origin by leveraging on human mobility data. In
particular, modeling and data analytics have been used to provide importa-
tion risk and estimates of the volume of imported cases during emerging
health threats such as Ebola, Zika, and COVID-19 (Bogoch et al., 2015,
2016; Pullano et al., 2020).

3COVID-19 Surveiller is available at http://scaiweb.cs.ucla.edu/COVIDsurveiller (accessed
February 22, 2022).
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Other innovations in surveillance—leveraging novel digital data streams
developed, refined, and implemented during the COVID-19 pandemic—in-
clude data dashboards, crowdsourcing, nowcasting, forecasting, and waste-
water analysis. Early warning systems based on novel digital data sources,
AL and modeling approaches can provide real-time situational awareness and
risk analysis.

Data Dashboards

During an outbreak, the synthesis of diverse data streams within
broadly accessible online data dashboards can be powerful and dynamic
tools for monitoring a rapidly evolving event, communicating epidemiolog-
ical information, and informing decision making at all levels (Ivankovi et
al., 2021). A data dashboard has been defined as a “visual representation
of the most critical information required to fulfill one or more objectives,
condensed on a single screen so that it can be monitored and understood
at a glance” (Zhao et al., 2021). Using these dashboards, data can be
represented in a range of visual formats including lists, tables, graphs, and
maps.

Multiple dashboards were developed during the COVID-19 pandemic,
as well as previous major infectious disease outbreaks, providing a range of
critical information for monitoring and response. These dashboards include
features such as (1) real- or near-real-time maps of cases and deaths, (2)
predictive risk maps based on population geospatial mobility data, (3) maps
of superspreader trajectories and contacts, (4) vaccine-related information,
and (5) reactions to the evolving pandemic on social media platforms (Kamel
Boulos and Geraghty, 2020; Zhao et al., 2021). For instance, Canada’s Global
Public Health Intelligence Network (GPHIN),* part of WHO’s Global Out-
break Alert and Response Network (GOARN), was developed in 1997 and
now monitors internet media from around the world to help detect potential
infectious disease threats (Carter et al., 2020). In the United States, all 50
states developed their own publicly accessible dashboards for tracking and re-
sponding to the COVID-19 pandemic, albeit with significant variation in their
design, content, and functions due to the lack of guidance for harmonization
(Fareed et al., 2021). Other key examples of dashboards that leverage novel
data streams to support rapid epidemic intelligence and the dissemination of
information include:

4More information about the Global Public Health Intelligence Network is available from
https://gphin.canada.ca/cepr/aboutgphin-rmispenbref.jsp?language=en_CA (accessed February
22,2022).
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e Johns Hopkins University’s Center for Systems Science and En-
gineering (JHU CSSE) dashboard® (Kamel Boulos and Geraghty,
2020)

e A WHO Coronavirus (COVID-19) Dashboard® (Kamel Boulos and
Geraghty, 2020)

e United States’ HealthMap” (Kamel Boulos and Geraghty, 2020)

¢ Epidemic Intelligence from Open Sources (EIOS)3

e The International Society for Infectious Diseases’ Program for
Monitoring Emerging Diseases (ProMED)?

Crowdsourcing Surveillance

Innovations implemented during the COVID-19 pandemic demon-
strated the value of crowdsourcing surveillance efforts in strengthening
situational awareness, even before digital tracing and tracking applications
or symptom reporting platforms were made available. In the early stages
of an outbreak, compiling line lists of persons with suspected, probable,
and confirmed infection—Dbased on the evolving case definitions, in the case
of a novel pathogen like SARS-CoV-2—is critical for initial assessment of
the potential for epidemic growth and spread, as well as determining the
appropriate infection control measures such as isolation and quarantine
(Leung and Leung, 2020).

A crowdsourced surveillance approach was implemented in China in
January 2020, when researchers aggregated daily case counts reported at
the province level with individual-level data about patients with COVID-19
drawn from a Chinese social media network used by health care providers
(Sun et al., 2020). This synthesized crowdsourced line list was consistent
with the official national epidemiological reports provided by the Chinese
government. In Japan, a crowdsourced data stream strengthened the na-
tional COVID-19 surveillance system, called “COvid-19: Operation for
Personalized Empowerment to Render smart prevention And care seeking”
(COOPERA). The system, which was implemented by a popular mobile
messenger app used by the majority of the Japanese population, collected

3 Johns Hopkins University’s Center for Systems Science and Engineering dashboard is avail-
able at https://coronavirus.jhu.edu/data (accessed February 22, 2022).

6The WHO Coronavirus (COVID-19) Dashboard is available at https:/COVID19.who.int
(accessed February 22, 2022).

7HealthMap is available at https://www.healthmap.org/en (accessed February 22, 2022).

8The Epidemic Intelligence from Open Sources platform is available at https://www.who.
int/initiatives/eios (accessed February 22, 2022).

9The International Society for Infectious Diseases’ Program for Monitoring Emerging Dis-
eases is available at https://promedmail.org/about-promed (accessed February 22, 2022).


https://coronavirus.jhu.edu/data
https://COVID19.who.int
https://www.healthmap.org/en
https://www.who.int/initiatives/eios
https://promedmail.org/about-promed
https://www.who.int/initiatives/eios

122 IMPROVING THE CDC QUARANTINE STATION NETWORK’S RESPONSE

information about users’ COVID-19-like symptoms. Strong correlations
between clusters of self-reported symptoms and outbreaks of confirmed
cases highlighted crowdsourced data’s value as an early warning system for
impending outbreaks (Desjardins, 2020). In the United States, Outbreaks
Near Me uses crowdsourced data to help individuals and public health
agencies map the recent pandemic coronavirus, COVID-19, and the annual
influenza (Outbreaks Near Me, 2022). This crowdsourced approach relies
on voluntary participation from the general public that is asked to report
their health status. Anybody can actively participate, providing weekly up-
dates on their health status, even if no symptoms are experienced, and the
data are used to provide a real-time awareness for the disease spread and
prevalence. Similar approaches have been developed in Europe, Australia,
and New Zealand (FluTracking, 2022; GrippeCOVIDnet, 2022).

Nowcasting and Forecasting

Timeliness is critical in detecting and responding appropriately to con-
tain an infectious disease outbreak, but there are multiple points of potential
delay from the point of symptom onset through care seeking, testing, and
eventual reporting to public health authorities (Greene et al., 2021). An-
other innovation in epidemiological surveillance spurred by the COVID-19
pandemic is epidemic “nowcasting”—or “predicting the present”—to en-
hance situational awareness and inform response efforts during a rapidly
evolving outbreak or epidemic by synthesizing real- or near-real-time data
from novel data streams (Greene et al., 2021; Wu et al., 2021). One ap-
proach to nowcasting is to monitor prediagnostic streams of data—such as
self-reported symptoms on participatory crowdsourced platforms and data
from wearables and smart thermometers, internet searches, and social media
posts—to gain a timely understanding of an evolving outbreak, albeit with
a lack of specificity in distinguishing diseases such as SARS-CoV-2 from
other respiratory illnesses with similar symptoms (Greene et al., 2021). A
more specific approach is to draw upon partially reported disease data (e.g.,
near-real-time Google Trends data) and, accounting for reporting delays,
using statistical methods and modeling to estimate cases and deaths that
have not yet been reported (Greene et al., 2021). During the early months
of the COVID-19 pandemic, the New York City Department of Health
and Mental Hygiene effectively used nowcasting to support monitoring of
reportable COVID-19 disease data (Greene et al., 2021). Modeling and
artificial intelligence approaches are also used to generate insight into infec-
tious disease outbreaks either through short-term forecasts or longer-term
scenario analysis that assumes specific interventions or policies, such as in
the specific CDC COVID-19 Forecasting Initiative (Allam, 2020, Biggerstaff
et al., 2022). Advanced analytics have been used to anticipate the locations
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where the COVID-19 pandemic was expanding, estimate the international
dissemination of cases, forecast the variation in time of the sources of new
introductions of infections, and as well as for estimating the effect of border
and travel restrictions policies (Bogoch et al., 2020; Chinazzi et al., 2020;
Russell et al., 2021; Wells et al., 2020).

Wastewater Surveillance

Innovations in the use of wastewater as a novel data source for epi-
demiological surveillance were catalyzed by the discovery of SARS-CoV-2
in infected patients’ feces and wastewater during the COVID-19 pandemic
(Polo et al., 2020). This approach, which involves near-source tracking of
sewage drains, municipal wastewater, sludge, and other sources to detect
individual cases or small clusters of cases (Hassard et al., 2021; Philo et al.,
2021), holds promise for facilitating early detection of infectious disease
transmission dynamics, particularly in scenarios with limited testing and
diagnostic reporting capacities (Peccia et al., 2020). Current research shows
the utility of wastewater surveillance in static populations such as hospitals,
prisons, and schools, and it could be beneficial for migrating populations
if implemented in ports of entry, planes, cruise ships, or other modes of
transportation (Hassard et al., 2021). The DGMQ should consider any
forthcoming research on wastewater surveillance in migrating populations.

Opportunities for the DGMQ to Adopt or
Leverage Surveillance Innovations

To enable detection of signals of outbreaks, the DGMQ could lever-
age these novel digital data sources and surveillance innovations to de-
velop early warning systems that are integrated into border control. Data
dashboards, developed extensively in the pandemic, could be adapted and
expanded for the purposes of (1) collating real-time public health data, (2)
keeping the public informed about an event as it evolves, and (3) supporting
the clear and transparent communication of border policies.

INTEROPERABILITY OF DATA SYSTEMS

To effectively control a major infectious disease event by breaking the
chains of transmission, a broad range of individuals, businesses, and institu-
tions require up-to-date public health information about the epidemiology
of the outbreak. These stakeholders span multiple sectors, including pa-
tients and their families, the health care sector (e.g., providers, administra-
tors, laboratory staff, facility staff), public health authorities at the national
level (e.g., the CDC) as well as at the state, tribal, local, and territorial
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levels, the transportation industry (e.g., airlines, cruise lines, other forms
of public transport), and federal border control agencies. In the absence of
efficient and harmonized channels of communication, critical information
remains siloed within those various domains (Huang et al., in press).

To build a strong and effective health care and public health system
capable of flexing to respond to a public health emergency, such as an
infectious disease outbreak of pandemic potential, interoperability is an
essential feature across channels of communication and other platforms
for information exchange. Interoperability, which can be broadly defined!'?
as the ability of two or more systems to exchange and utilize information,
is the foundation of effective communications between data systems. In-
teroperability requires harmonization and standardization across all facets
of digital systems, including data, content, platform, protocols, and down-
stream services (Savona, 2020). Issues that can impede interoperability
include heterogeneous networking standards and communication protocols,
differences in data semantics and ontology, nonstandardized data formats
and structure, and diverse operating systems and programming languages,
among others. It will be important for data formats and structure to be
standardized across all platforms to avoid missing or redundant data, and
to improve data quality (Mbunge, 2020).

Ideally, various digital contact tracing and tracking applications, re-
gardless of their respective platforms, would be interoperable and easily
integrated into health information systems to allow for rapid exchange
of critical and timely information (Mbunge, 2020). However, these ap-
plications are generally developed independently using different proto-
cols, data formats, and application programming interfaces (described in
the following), thus are not necessarily interoperable (Mbunge, 2020).
Interoperability is also essential for building public trust and confidence
in the use of digital technologies for contact tracing and surveillance:
“[i]nteroperability is widely considered as contributing to a transparent,
trustworthy environment for citizens who face the choice of opting into
a contact (or symptom, or immunity) tracing app, across devices, and
countries” (Savona, 2020).

10The joint technical committee (JTC) of the International Organization for Standardization
(ISO) and the International Electrotechnical Commission (IEC) defines interoperability as “the
capability to communicate, execute programs, or transfer data among various functional units
in a manner that requires the user to have little or no knowledge of the unique characteris-
tics of those units” (ISO/IEC 2382-01 in Noura et al., 2018). The Institute of Electrical and
Electronics Engineers (IEEE) defines the concept as the “ability of two or more systems or
components to exchange information and to use the information that has been exchanged”
(Noura et al., 2018).
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Key Components of Interoperable Information Systems

Investments in data system interoperability can be lifesaving during
a pandemic, but they can also improve day-to-day care coordination and
reduce administrative costs in the U.S. health system (Carroll, 2020). Key
components of interoperable health systems capable of timely, accurate,
and comprehensive information exchange include application programming
interfaces, data exchange platforms, electronic case reporting systems, and
electronic laboratory reporting systems.

Application Programming Interfaces

At the core of interoperability are application programming interfaces
(APIs). APIs serve as communication channels between databases, allow-
ing for the electronic exchange of information. In order for two systems
to communicate through an API, they must utilize a shared data standard.
This shared data standard is similar to a language that two individuals can
use to speak to one another. If the API supports the data standard that the
two systems can read, it can be used for the exchange of information.

Data Exchange Platforms

During an infectious disease crisis, the ability to share data on clinical
outcomes from electronic health record (EHR) patient registries seamlessly
and efficiently through interoperable EHR system health care could con-
tribute to strengthening response efforts both across and within health care
systems (Jose et al., 2021). Data exchange networks have been developed
to allow for the secure and rapid cross-organizational and vendor-neutral
exchange of patient health information. One such data exchange network
that has seen considerable success is Commonwell,!! which was developed
jointly by several health IT companies and launched in 2013. Currently,
more than 25,000 providers have joined Commonwell and have received
over 2 billion health records in total using the platform (CommonWell
Health Alliance, n.d.). This platform enables the exchange of consolidated-
clinical document architecture (C-CDA) documents. C-CDA is a data stan-
dard that enables the sharing of patient information such as encounters and
clinical narratives between provider EHRs, regardless of vendor. By joining
Commonwell, health care providers need not rely on dated technology,
such as fax, to share patient medical records, allowing them to coordinate
patient care more easily.

M More information about Commonwell is available from https://www.commonwellalliance.
org (accessed February 22, 2022).
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As different types of data—including mobile health and genomic data—be-
come more widely available, C-CDA standards are being gradually replaced by
the “fast healthcare interoperability resources” (FHIR) standard.!? FHIR uti-
lizes data elements, or “resources,” that can be linked to other resources called
references. Together, resources and their references make up data covering a
wide range of health care scenarios. For instance, a resource such as “patient”
can be linked to a reference such as “diagnosis” in order to store data about
a patient’s diagnosis by his or her health care provider. Health care APIs that
use FHIR allow mobile or web-based applications to extract data from EHRs.
Finally, to help facilitate electronic exchanges, the U.S. Department of Health
and Human Services (HHS) recently released the first version of the Trusted
Exchange Framework and Common Agreement (TEFCA) as a common set of
guidelines for health information networks (HINs) (HealthIT, 2022).

Electronic Case Reporting

Timely, accurate, and efficient communication between health care
providers and public health authorities is also of utmost importance dur-
ing a pandemic. To report cases of infectious disease, health care providers
can utilize a system called electronic case reporting (eCR), which facilitates
the automated, real-time exchange of case report information from EHRs
to public health agencies. Typically, eCR is not built into EHR systems, so
health care providers may need to first integrate their EHR with the eCR
Now FHIR App before they are able to use eCR.!3 The EHR then needs
to be linked with the appropriate public health agency that receives the re-
ports. The eCR system runs in the background of EHR systems, recognizing
relevant information that must be reported and automatically sending that
information to the appropriate public health agency via the Association of
Public Health Laboratories (APHL) Informatics Messaging Services (AIMS)
data exchange platform.' Once a public health agency receives a report,
it conducts a review and analysis, and can make appropriate decisions to
determine the necessary public health interventions.

As of November 12, 2021, more than 9,600 health care facilities have
acquired eCR functionality. To encourage even more widespread use of
eCR, the Centers for Medicare & Medicaid Services (CMS) Promoting In-
teroperability Program has included eCR in its criteria starting January 1,

12More information about the Fast Healthcare Interoperability Resources standard is avail-
able from https://www.altexsoft.com/blog/fhir-standard (accessed February 22, 2022).

13More information about the eCR Now FHIR App is available from https://ecr.aimsplat
form.org/ecr-now-thir-app (accessed February 22, 2022).

14More information about the Association of Public Health Laboratories (APHL) Informat-
ics Messaging Services (AIMS) data exchange platform is available from https://www.aphl.org/
programs/informatics/pages/aims_platform.aspx (accessed February 22, 2022).
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2022.55 The success of eCR implementation has the potential to drastically
improve case reporting during a pandemic, allowing public health officials
to quickly respond to outbreaks in communities through public health
action such as contact tracing and quarantine. However, according to the
2018 American Hospital Association Annual Survey and IT Supplement,
41.2 percent of respondent hospitals reported that they had issues sending
electronic data to public health agencies because these agencies could not
receive the data. Some states had the majority of hospitals reporting this
capability issue; only one state had zero hospitals reporting this problem
(Holmgren et al., 2020). This highlights the need for the federal government
to invest in public health IT infrastructure in a way commensurate to its
investment in health care IT infrastructure.

Currently, the CDC’ Data Modernization Initiative includes plans to
integrate nationwide standards for data access and exchange that includes
eCR (CDC, 2021a). This modernization of data systems was fueled by the
COVID-19 pandemic but can be beneficial for broad disease surveillance
(CDC, 2021a).

Electronic Laboratory Reporting

Data exchange between laboratories and public health agencies utilizes a
system called electronic laboratory reporting (ELR). The ELR system is critical
in ensuring efficient communication with public health agencies so that they
can follow up with individuals with COVID-19 and carry out informed public
health actions. Similar to eCR, ELR reports are sent to public health agencies
through the AIMS platform using the HL7 v2.5.1 data standard.'® Laboratory
reports for SARS-CoV-2 are first sent to state and local public health agencies.
This report contains identifying information about the patient, such as name
and date of birth, that can aid state and local public health agencies in fol-
lowing up with the patient for contact tracing or other public health action.
Before it is sent to the CDC, the ELR data are deidentified by removing in-
formation that could be used to determine the patient’s identity (HHS, 2021).

Electronic Passenger Reporting

The CDC works with airlines and U.S. Customs and Border Protection
(CBP) to collect passenger contact information to support aircraft contact
investigations by state, tribal, local, and territorial public health partners.

15More information about the inclusion of electronic case records in CMS’s Promoting
Interoperability Program is available from https://www.cms.gov/Regulations-and-Guidance/
Legislation/EHRIncentivePrograms (accessed February 22, 2022).

16 More information about the HL7 v2.5.1 data standard is available from https:/www.
hl7.org/implement/standards/product_brief.cfm?product_id=98 (accessed February 22,2022).
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These investigations enable public health responses to inform exposed pas-
sengers, facilitate contact tracing to reduce the risk of subsequent disease
transmission from disease exposures on commercial aircraft, and inform
estimates of disease transmission risk on aircrafts. Aircraft contact investi-
gations are typically initiated after the CDC receives a report from a health
department or foreign ministry of health of a communicable disease case
in a person with recent travel on a commercial aircraft. A Quarantine Sta-
tion or headquarters staff member enters these reports into the Quarantine
Activity Reporting System (QARS) and consults with medical officers and
Quarantine Branch Aviation Activity staff to determine whether the case
meets CDC criteria to initiate a contact investigation. If criteria for initiating
a contact investigation are met, the CDC requests passenger manifest infor-
mation from the airline for the passengers seated around the individual(s)
reported to have had a communicable disease on board. The CDC uses
disease-specific protocols that establish the exposure zone around an infec-
tious passenger. A manifest is a document that contains the names, U.S. ad-
dress for noncitizens or permanent residents, date of birth, gender, country
of citizenship, and travel document type of individuals aboard the flight and
assigned seat numbers on the flight. The airline manifest request timeline can
be lengthy and the CDC may need to incorporate data from various formats
used by different airlines. Additionally, accompanying contact information
provided by airlines with manifests are frequently incomplete or incorrect.
Airlines currently must also send passenger and crew manifests to CBP be-
fore departure to the United States; however, airlines are only required to
transmit the name, date of birth, and gender for U.S. citizens and legal per-
manent residents. This process is primarily used to confirm the identities of
travelers for national security purposes. CBP receives the manifests through
the Advance Passenger Information System (APIS), which is an electronic
data interchange system, and the airline submits the report through the APIS
(or eAPIS'7) portals (CBP, 2014). Additional contact information may be in-
cluded from CBP’s Automated Targeting System (ATS), which has the capac-
ity to automatically generate a comprehensive record containing important
information regarding the at-risk passengers on board the flight. To improve
the quality of available traveler contact information, the CDC issued an
order to require airlines to collect and maintain contact information, which
became effective in November 2021 (Federal Register, 2021). Airlines have
the option to share this information through their preestablished mechanism
with the U.S. Department of Homeland Security (DHS) (e.g., APIS, eAPIS,
or PNRGOV), through which the CDC can access data elements for public
health contact investigations, or directly with the CDC on request.

17eAPIS is a web-based system that is available for use by smaller carriers. https://www.cbp.
gov/travel/travel-industry-personnel/apis/eapis-transmission-system.
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Cruise Ship Enhanced Data Collection

From April 2020 to January 15, 2022, all cruise ships operating or
intending to operate in U.S. waters were required to submit the “Enhanced
Data Collection (EDC) during COVID-19 Pandemic Form” daily (HHS and
CDC, 2021). Upon the expiration of the Temporary Extension and Modifi-
cation of Framework for Conditional Sailing Order (CSO) on January 15,
2022, the CDC implemented a voluntary COVID-19 risk mitigation pro-
gram for cruise ships operating in U.S. waters that have chosen to participate
in the CDC’s COVID-19 Program for Cruise Ships (CDC, 2022b). As of
May 2022, the CDC continues to require daily submission of the “Enhanced
Data Collection (EDC) during COVID-19 Pandemic Form.” If a cruise ship
opts out of the program, then it is required to use the Maritime Convey-
ance Illness or the Death Investigation Form to report individual cases of
COVID-19 and is asked to submit the Maritime Conveyance Cumulative
Influenza/Influenza-Like Illness (ILI) Form (CDC, 2021b).

Efforts to Increase Interoperability

Over the past decade, the United States has made considerable prog-
ress in pushing forth efforts to increase interoperability. According to the
2019 National Electronic Health Records Survey, conducted prior to the
COVID-19 pandemic, 89.9 percent of respondent physicians were using
EHRs (CDC, 2019). In addition, 72.3 percent were using certified EHRs
(CEHRs) that are eligible to receive financial benefits from the Medicare/
Medicaid Promoting Interoperability Program based on adherence to EHR
standards and program criteria. However, fax machines and email used in
individual offices continue to be a significant portion of health information
exchange, despite the wide adoption of EHRs. Fax machines are paper
based and unreliable, often met with busy signals, and can run out of paper.
Transmitting by email can also lead to delays—an important email sitting
in an individual’s inbox can also be easily missed or remain unread. Lack of
interoperability between EHR systems and reliance on outdated and siloed
technologies, such as email and fax, reduces the quality and efficiency of care
coordination to successfully track, diagnose, and treat infectious diseases.

The Office of the National Coordinator for Health Information Technol-
ogy (ONC), working with the CDC, has developed a framework to advance
the health IT ecosystem for public health. On the top level, the TEFCA facili-
tates public health access to interoperability networks, which includes query
capability to request records; core infrastructure to support exchange, includ-
ing FHIR API; and consolidation of public health reporting over time. In the
middle layer, clinical resources are among the health resources shared under
the 21st Century Cures Act Final Rule of 2020, which prohibits information
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blocking when not sharing information (e.g., public health reporting data)
as required by law. Finally, the fundamental point-to-point interoperability
is supported by standard FHIR APIs, which allows push and pull of data in
certified EHR systems with the additional ability to integrate decision support
with passive triggers for important patient or public health events of interest.

Crowdsourcing Solutions to Interoperability Challenges

Like crowdsourcing epidemiological surveillance, crowdsourcing re-
search and development of solutions to difficult technological challenges can
be an effective strategy. “[H]arnessing the power of crowds and online com-
munities [...] can help tackle the COVID-19 pandemic, by providing original,
actionable, quick, and low-cost solutions to the challenges of the current
health and economic crisis” (Vermicelli et al., 2020, p. 183). For example,
connectathons offer a powerful platform for crowdsourcing solutions to chal-
lenges related to interoperability. Connectathon events focus on developing
an open, consensus-built interoperability specification that is both complete
and demonstrates that it is possible for implementations written to that speci-
fication to connect with each other. Importantly, to encourage innovation,
connectathons offer a safe venue for failure free of negative consequences of
mistakes (Moehrke, 2013). Organizations such as Integrating the Healthcare
Enterprise (IHE) convene these events regularly across the world (IHE, 2022).
Box 4-1 provides more information on IHE Connectathons.

BOX 4-1
Connectathons of the Integrating the Healthcare Enterprise

The Integrating the Healthcare Enterprise describes its connectathons as
follows:

IHE Connectathons provide a detailed implementation and testing process
to enable the adoption of standards-based interoperability by vendors and users of
healthcare information systems. During a Connectathon systems exchange informa-
tion with corresponding systems in a structured and supervised peer-to-peer testing
environment, performing transactions required for the roles (IHE actors) they have
selected to perform in carefully defined interoperability use cases (IHE profiles). Con-
nectathons are held annually in Asia, Europe and North America. Thousands of ven-
dor-to-vendor connections are tested each year. The results of testing are published
in the Connectathon Results Database. The Connectathon provides detailed validation
of the participants’ interoperability and compliance with IHE profiles. Participating
companies prepare for the event using testing software developed for this purpose.
Connectathons offer vendors a unique opportunity for connectivity testing, removing
barriers to integration that would otherwise often need to be addressed on site, at the
customer’s expense. Companies taking part have responded overwhelmingly that the
IHE process addresses important issues in their product development plans.

SOURCE: https://www.ihe.net/participate/connectathon.
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BALANCING ETHICAL RISKS WITH PUBLIC HEALTH BENEFITS

In considering whether to implement broad public health measures,
there is an inherent tension between the need to defend individual rights
and liberties and the responsibility to preserve the collective well-being.
While the use of digital technologies to collect data for infectious disease
control is a powerful tool for protecting public health, it also raises multiple
ethical issues. Thus, deploying such measures inevitably requires a trade-off
between the benefits of protecting the public’s health and the potentially
deleterious consequences for individuals. In the context of the COVID-19
pandemic, the use of digital technologies for measures like contact trac-
ing, detection of individuals at risk of infection, quarantine enforcement,
or epidemiological surveillance has sparked robust dialogue about how to
ensure that these measures are taken in accordance with ethical principles.

Foundational Ethical Principles

The committee identified a set of foundational ethical principles that
warrant close consideration by the DGMQ regarding the use of data col-
lected via innovative digital technologies, novel data streams, and interop-
erative public health information systems for infection control measures.
These principles include (1) protecting privacy, (2) maintaining autonomy,
(3) promoting equity, (4) minimizing the risk of error, and (5) ensuring
accountability.

Protecting Privacy

The nature of the data collected through these digital technologies
makes it especially important to ensure data privacy and confidentiality,
since there are multiple avenues for potential data misuse (e.g., governments
targeting political opponents, use of data for migration policy enforcement)
(Mello and Wang, 2020; WHO 2020). Given that concerns about privacy
infringement and misuse of personal data pose major barriers to the imple-
mentation and uptake of infection control measures, the DGMQ needs to
make every reasonable effort to protect data privacy and confidentiality.

Some of the privacy risks associated with data collected by public
health authorities through these new digital technologies are similar to
those associated with the huge volumes of personal data already collected
by private companies on a large scale through their platforms, services, and
products. For instance, some private companies are already aggregating
and analyzing data collected by their own digital proximity tracking ap-
plication—in some cases, they may even be doing so at the behest of public
health agencies and sharing the data (WHO, 2020). However, there are
some critical differences between the data use by public health authorities
and that by private companies. For example, the former may require per-
sonal identifiers or take action based on the data received (Mello and Wang,
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2020); the latter may not be aimed primarily at promoting collective public
health, but instead driven by financial or other interests (Savona, 2020).
Public perceptions about the use of personal data collected by public versus
private entities also differ: “[w]hile accepting that their personal data are
under the control of internet companies, most citizens seem unamenable to
sharing their data for the public interest” (Russo et al., 2021).

Robust efforts to protect data privacy and confidentiality are critical
for gaining public trust and encouraging uptake of public health measures.
To engender trust, privacy protection can be incorporated into techno-
logical solutions—i.e., privacy by design—such that new developments
ensure privacy protections by extracting data without sharing personal
sensitive information (Nanni et al., 2021). For instance, the Decentralized
Privacy-Preserving Proximity Tracing (DP-3T)!8 repository offers a secure,
decentralized, privacy-preserving proximity tracing system that can support
digitally enabled contact tracing while also providing the highest level of
privacy protection and minimizing the data privacy and security risks to
individuals (Ada Lovelace Institute, 2020).

Maintaining Autonomy

Respect for autonomy is a bioethics principle. Overriding the respect
for autonomy should only be considered when the actions of the individual
would seriously affect collective health (Dawson and Verweij, 2007). To
adhere to the principle of respecting autonomy, the right of individuals to
consent or right to refuse a public health measure should be preserved as
far as possible when considering collective well-being. Through explicit
and transparent practices to respect individual autonomy, the DGMQ can
contribute to bolstering public trust and building “[...] a sense of collec-
tive interest in objectives that require individual commitment to be fully
achieved” (Russo et al., 2021).

Individual autonomy can be undermined if the use of a digital data
collection technology is made mandatory, if there are penalties for refusing
to adopt it, or if appropriate informed consent policies are not in place
(Savona, 2020). Informed consent policies should mitigate barriers related
to language, accessibility, and health and technological literacy; they should
also allow an individual to stop participating in data sharing at any time,
despite the implications of individual withdrawals on the public health
effectiveness of the broader contact tracing effort (Mbunge, 2020). User
agreements can provide additional information and another layer of protec-
tion for users. With regard to digital contact tracing, informed consent is

18More information about the Decentralized Privacy-Preserving Proximity Tracing reposi-
tory is available from https://github.com/DP-3T/documents (accessed February 22, 2022).
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easier to obtain; however, for digital surveillance or digital fence it would
require additional input from the public.

Not all digital data collection technologies currently in use allow people
to decide whether to consent to their use (Mello and Wang, 2020), but there
are others that require user consent before sending the data for central
analysis (Wang, 2021). In a recent paper, Nanni et al. (2021) argue for a
decentralized architecture for digital contact tracing, which could improve
the autonomy of individuals. They also propose not to limit the data that
the individual collects, but provide the individual with full control of that
data—so the individual can decide what to share—through a “Personal
Data Store” (Nanni et al., 2021). This contrasts with a centralized model
for aggregating and analyzing digital contact tracing data used in China,
based on the government’s existing big data platform (Mao et al., 2021).

Promoting Equity

The DGMQ has an opportunity to reflect on how infection control
measures informed by data collected through novel digital technologies and
data steams can promote equity and avoid worsening existing inequities.
Different social groups have varying degrees of access and capability to
use digital technologies—that is, the “digital divide.” For instance, use of
applications for digital contact tracing often requires a smartphone, inter-
net access, and technological acumen, which may exclude groups that are
already vulnerable from participating in and realizing the benefits of digital
contact tracing efforts (WHO, 2020). Moreover, overreliance on new digital
modalities without the option to participate in traditional nondigital public
health measures could further exacerbate existing health and socioeconomic
inequities—for example, among older people who are not comfortable with
smartphones or those who cannot afford them. Additionally, following
the ethical principle of “ought implies can,” those with access difficulties
should never be penalized for lack of compliance with technology-based
solutions. For example, it is unjust to penalize people, or place an undue
burden on them without appropriate mechanisms for social support, whose
socioeconomic conditions prevent them from self-isolating or complying
with other public health measures based on digital contact tracing (The
Lancet Digital Health, 2020).

Minimizing Risk of Error

Mistakes in identifying areas and individuals at high risk of infection
could have negative public health and social consequences; thus, it is critical
for the DGMQ to consider strategies to minimize the risk of error in the
use of data collected via novel digital modalities (Mello and Wang, 2020).
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Three factors—scope, speed, and sources—contribute to increasing the risk
of such errors (Mello and Wang, 2020). Scope is an issue given the huge
volumes of data that can be accrued through digital sources, because a
relatively small percentage of errors in a dataset can parlay into a very large
number of affected individuals. During an infectious disease emergency, the
pressure to roll out digital technologies at high speed can undercut time
needed for appropriate testing and evaluation, increasing the potential for
errors in identifying individuals and communities at high risk; subsequent
unnecessary public health measures, such as lockdowns, can have sub-
stantial social and economic consequences. Additionally, some sources of
information in new digital datasets—for example, internet news sources,
social media posts, self-reported symptoms—will inevitably be less reliable
than traditional sources, which could contribute to the dissemination of
misinformation (Mello and Wang, 2020). If digital technology is used, there
should be systems of monitoring and correction in order to reduce burden
of mistakes and bias in algorithms. Lastly, communities that are potentially
impacted by mistakes in digital technologies should be a part of the decision
process, so they are able to tolerate any consequences from mistakes and
understand potential benefits of their use.

Ensuring Accountability

It is important to ensure that governments and private companies
involved in the development and implementation of novel digital tech-
nologies are accountable for what they do with the data collected (Mello
and Wang, 2020). In public health emergency situations, such as the
COVID-19 pandemic, normally transparent democratic processes for en-
suring accountability—which include opportunities for public discourse—
may be temporarily overridden based on the need for rapid decision
making and deployment of public health measures. This can lead to the
development of technological solutions by small groups of public- and

private-sector leaders operating outside of normal processes to ensure
accountability (Mello and Wang, 2020).

Previous Recommendations to Mitigate Ethical Risks

As previously discussed, there are important ethical risks to be con-
sidered when designing and implementing digital technologies to collect
and analyze large volumes of personal data for disease control. However,
although “ . . . these new uses of people’s data can involve both personal
and social harms . . . so does failing to harness the enormous power of data
to arrest epidemics” (Mello and Wang, 2020, p. 952). In its deliberations,
the committee considered the recommendations set forth by other groups
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who have also sought to strike the appropriate balance between mitigating
these ethical risks and leveraging the full potential of data accrued through
these new digital modalities. This section highlights previous recommenda-
tions for the use of digital technologies that the committee found helpful
for its work.

Evaluate Proportionality

A common theme across previous recommendations is the need to
evaluate and ensure the proportionality of public health interventions—
particularly those that are novel and associated with ethical risks. This
requires evaluating the burden, intrusiveness, and other risks posed by
the measures with the potential for those measures to feasibly and effec-
tively achieve their intended public health objectives (WHO, 2020). This
assessment can guide decisions about whether the measure’s effectiveness
and impact require a trade-off relative to privacy protection that is pro-
portional and commensurate to its public health benefits (WHO, 2020).
According to the Nuffield Council on Bioethics,

Any intervention should be proportionate to the effect that it is intended to
achieve. Robust evidence that the intervention will be effective in achiev-
ing the desired aim is important in demonstrating that the intervention
represents a proportionate response to the particular health threat. In the
absence of such evidence, interventions held to be necessary should be
accompanied by an evidence-gathering programme. The more intrusive
the intervention, the stronger the justification and the clearer the evidence
required. (Nuffield Council on Bioethics, 2020)

Similarly, a recommendation made in a review by the Ada Lovelace
Institute maintains that assessments of necessity and proportionality should
consider not only the effectiveness of an intervention in achieving its objec-
tive, but also whether the aim could be achieved by less intrusive measures
(Ada Lovelace Institute, 2020). That is, more intrusive interventions are un-
likely to be proportionate if there are less intrusive interventions available
that are likely to be just as effective (Nuffield Council on Bioethics, 2020).

After assessing the risks of using a technology compared to the impact
of choosing not to use it—for example, evaluating whether digitally en-
abled surveillance can help to avoid strict lockdown measures—the least
burdensome and intrusive alternative should be chosen (Mello and Wang,
2020). Assessing the least restrictive and burdensome options may require
both a global assessment across populations most likely to be affected and
those most likely to experience severe hardship. If a technology proves
to be insufficiently effective to warrant ethical risks, it should be phased
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out (WHO, 2020). The WHO also recommends that measures should be
temporary, with data collected via digital technologies and sources being
deleted after a certain period—and that privacy-preserving measures should
be used in technology design (e.g., avoiding the use of geographic position
tracking for digital proximity tracking) (WHO, 2020).

Maintaining Autonomy

Previous recommendations commonly hold that measures should be
taken to maintain and improve individual autonomy. For example, the
WHO maintains that governments should not mandate the use of digital
technologies for public health purposes; instead, individuals should be
empowered with the ability to make an informed and voluntary—to the
extent possible—decision about whether to download and utilize those
technologies (WHO, 2020). Given the lack of robust evidence for their
effectiveness, mandating the use of digital contact tracing and tracking
applications would contravene the principles of necessity and proportional-
ity (Ada Lovelace Institute, 2020). Moreover, mandating their use would
likely be unenforceable and undermine their effectiveness and uptake (Ada
Lovelace Institute, 2020). The WHO further recommends against the provi-
sion of incentives or other inducements for individual use offered by public
authorities or private entities, nor should individuals be denied benefits or
services for refusal, discontinuation, or withdrawal of consent at any time.
Additionally, individuals should have the autonomy to delete any personal
data that have been collected or stored by the technology (WHO, 2020).

Protecting Privacy

Previous recommendations focus heavily on the critical need to pro-
tect the privacy and confidentiality of personal data collected via digital
technologies and novel data streams (Ada Lovelace Institute, 2020; WHO,
2020). Many different measures can be taken to protect privacy, including
the use of privacy-preserving data storage infrastructure, ensuring the secu-
rity of data from various types of misuse, and retaining data for a minimal
and limited period of time (WHO, 2020).

A major privacy-related issue to consider is the choice between using
a centralized or decentralized architecture to store digital data (see previ-
ous section). Both approaches can potentially be privacy preserving, albeit
with respective vulnerabilities that would have to be addressed. The WHO’s
guidance highlights an emerging consensus among data protection authori-
ties toward decentralized approaches as the preferred option for protect-
ing privacy (WHO, 2020). Within a decentralized structure, users have a
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greater degree of autonomy to grant or withdraw consent for their personal
data to be shared with health authorities or other parties (WHO, 2020).

Regardless of the storage infrastructure used, it is also crucial that the
appropriate data protection and privacy laws are in place and adhered
to, ideally supported by regulations for legal and limited data processing,
restrictions to prevent data misuse, oversight processes, and sunset clauses
for discontinuing and dismantling technology after the emergency period
has passed (WHO, 2020). The WHO guidance also recommends aggregat-
ing and anonymizing data collected (when possible), strictly limiting the
retention of data to the emergency response period, and then subsequently
deleting all data collected for those purposes (WHO, 2020).

Promoting Equity

Previous studies recommended that measures should be taken to pro-
mote equity and avoid exacerbating existing inequities (Ada Lovelace In-
stitute, 2020; Nuffield Council on Bioethics, 2020; WHO, 2020). To that
end, the WHO (2020) recommended that strategies should be designed
specifically to reach marginalized populations and vulnerable communities.
To improve access to technologies among people with limited resources,
potential approaches include lowering mobile data costs for digital public
health technologies and making certain types of smart devices more afford-
able and accessible (WHO, 2020). Another approach is to develop digital
contact tracing applications based on unstructured supplementary service
data (USSD), which does not require internet access, thus enabling people
living in areas without internet access to participate in digitally enabled
public health measures (Mbunge, 2020).

Minimizing Data and Restricting Use

The WHO?’s guidance strongly recommends implementing strategies to
minimize the amount of personal data collected through digital modalities
and to restrict data use to the extent possible (WHO, 2020). Specifically,
the collection, retention, and processing of data should be limited in scope
to the minimum amount necessary to achieve the intended public health
objective. For digital proximity tracking, for example, data collection prac-
tices should not require users to disclose their identities, locations, or the
specific timing of a proximity event (WHO, 2020). The WHO also calls
for the strict prohibitions on the sale or use of collected data for any type
of commercial purposes or the sharing of data with government entities or
third parties that are not directly involved in the ongoing public health re-
sponse, including law enforcement or immigration agencies (WHO, 2020).
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Testing and Evaluation

The WHO recommends conducting careful testing and evaluation of
novel technological solutions both before and after implementation, as most
of these technologies currently lack a sound evidence base for their effec-
tiveness across different settings and scenarios (WHO, 2020). Prior to wide-
spread rollout of technologies, they should be robustly tested to ensure they
are functionally effective, technically robust, and without security flaws.
After implementation, it is critical to continuously evaluate and monitor the
performance of the technology on the ground in real-world conditions. Ide-
ally, an independent party would conduct the monitoring and evaluation,
then publish and publicly disseminate the results (WHO, 2020).

Integrating the Use of Digital Data in Interventions

The use of digital data collection technologies—such as digital contact
tracing and proximity tracking applications—should be situated within a
broader set of public health interventions, practices, investments, and policies
(WHO, 2020). Additionally, the WHO recommends that governments and
health systems should carefully consider and clearly communicate to the public
how the chosen suite of policies, interventions, and technologies integrate and
complement each other within the broader strategy (WHO, 2020). Similarly, a
review by the Ada Lovelace Institute maintains that these digital technologies
can be effective as part of an emergency or transition strategy, but cautions
that they are not a replacement for sound policy. Instead, “[t]echnologies must
form a part of holistic public health surveillance strategies and other pandemic
response initiatives; without supporting evidence, they can and should not
replace other proven methods” (Ada Lovelace Institute, 2020, p. 9).

Ensuring Public Engagement, Transparent Accountability, and Strong
Governance

Previous recommendations highlight the importance of ensuring robust
public engagement, transparent accountability, and strong governance in
implementing digital technologies for disease control (Ada Lovelace Insti-
tute, 2020; Mello and Wang, 2020; Nuffield Council on Bioethics, 2020;
WHO, 2020).

“Effective policy interventions using technology take account of the
social dimension of technology and its societal impact, are designed with
the input and involvement of people across society, and are monitored and
evaluated to assess their social impact on individuals and communities”
(Ada Lovelace Institute, 2020, p.9). Thus, digital technologies should be
implemented using a transparent process governed by independent over-
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sight bodies that include members of the public (including representatives
of marginalized groups), public health authorities, ethics experts, data and
technology experts, and civil society organizations (Ada Lovelace Institute,
2020; Mello and Wang, 2020; WHO, 2020). In addition to being an ethi-
cal imperative, this type of participatory approach to oversight can also
promote voluntary uptake and participation (WHO, 2020).

The DGMAQ needs to design and implement clear, inclusive, and trust-
worthy public communication strategies to explain the rationale for imple-
menting digital technologies for the common good, as well as providing
justification for the collection and use of personal data (Nuffield Council
on Bioethics, 2020; WHO, 2020). Data-processing agreements also need to
disclose to users whether and why personal data may be shared with third
parties (Ienca and Vayena, 2020). Ensuring accountability also requires ap-
propriate safeguards against abuse, with individuals provided the opportu-
nity to challenge data collection and use practices. Persons who are subject
to unwarranted surveillance should have access to “effective remedies and
mechanisms of contestation” (WHO, 2020).

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Conclusion 4-1: The DGMQ’s data technology infrastructure is woe-
fully inadequate to address modern disease threats in a context of rapid
global travel, as evidenced by shortcomings of manpower and efficiency
in addressing the COVID-19 pandemic. The continued reliance on
manual data entry is reflective of this gap.

Conclusion 4-2: The use of innovative technologies—such as novel
detection technology, digital data sources, early warning systems, and
outbreak analytics—has a role in integrated border control. Data dash-
boards were developed extensively during the COVID-19 pandemic
and could be extended to collate real-time public health data in order
to keep the public informed and support the communication of border
policies. The use of digital technologies to gather health data from
travelers, trace transmission, and alert travelers to exposures is at the
core of scalable systems for disease control at the border and in trans-
portation. The success of any digital technology solution stems not
only from the technology itself, but also from the process and services
surrounding it. Successful technology implementation is also beavily
dependent on the trust of the citizens. Therefore, efforts need to be
in place to increase the trust level and thus the adoption rate of the
technologies in society.
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Conclusion 4-3: Interoperability across data systems is critical for
maintaining up-to-date information on the spread of contagious dis-
eases such as COVID-19, given the various parties—including health
care providers, laboratory personnel, public bealth agencies, and bor-
der control agencies—who rely on this data to carry out their missions.
As bealth information technology developers continue to increase func-
tionality in mobile bealth applications and electronic health records,
legislation on the proper use of information will likely be needed.
Investments in data system interoperability can be life saving during
a pandemic, would improve day-to-day care coordination, and could
generate financial benefits to the United States.

Conclusion 4-4: The use of digital technologies, novel data streams,
and interoperative public bealth information systems holds enormous
potential for infectious disease control. However, multiple ethical issues
are associated with these tools. The DGMQ will need to ensure that
any and all use of innovative technologies follows a careful consider-
ation of its ethical aspects, including concerns about autonomy, privacy,
and equity. In order to achieve this, an improved process of governance
needs to be established. This could take the form of an oversight
structure, either embedded in the existing CDC ethics committee or
as part of the activities of a new DGMQ advisory committee. Good
governance also requires that the DGMQ effectively communicate to
the public about the need to use these technologies and their role as
part of a comprehensive set of interventions. Thus, this issue represents
another area for improvement is strategic communications.

Conclusion 4-5: The framework of the Office of the National Coordi-
nator for Health Information Technology (ONC) outlines a pathway to
an interoperable health data ecosystem and can be used by health care
institutions to modernize their data systems by fully utilizing health
care interoperability concepts, such as data standards and application
programming interfaces. Once institutions have established data con-
nections, queries have to be performed to pick up real-time signals
using various machines.

Recommendations

Recommendation 4-1: The Division of Global Migration and Quar-
antine (DGMQ) should increase and improve the use of innovative
technology to aid in outbreak detection and response and to mitigate
disease transmission. The DGMQ should improve readiness and de-
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velop flexible and targeted strategies for disease control at the border.
The DGMQ should incorporate and improve on the use of digital
technologies to gather health data from travelers, trace transmission,
and alert travelers to exposures. These practices will also allow the
development of scalable approaches to disease control strategies for
large numbers of incoming travelers.

Recommendation 4-2: The Division of Global Migration and Quaran-
tine (DGMQ) should support the adoption of the Office of the National
Coordinator for Health Information Technology (ONC) roadmap by
health care and public health practitioners. The DGMQ should work
with the ONC to facilitate the ONC roadmap and interoperability net-
works. Connectathons—events that allow providers, organizations, or
other implementers to learn from developers, conduct testing, and prac-
tice exchanging data asynchronously across agencies—are an example
of how this could occur. As health information technology developers
continue to increase functionality in mobile health applications and
electronic health records, the DGMQ should identify gaps and op-
portunities in legislation and regulation to support the proper use and
transfer of information across data systems.

Recommendation 4-3: The Division of Global Migration and Quaran-
tine (DGMQ) should ensure that all uses of digital technologies, novel
data streams, and interoperative public health information systems
follows a careful consideration of their ethical aspects and that all
actions are in accordance with existing regulations for the protection
of personal data. In order to achieve this, the DGMQ should put an
oversight structure in place.
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Improving Coordination
and Collaboration

The Centers for Disease Control and Prevention (CDC) Division of
Global Migration and Quarantine (DGMQ) accomplishes its duties through
a mixture of regulatory authorities as well as operating partnerships. Be-
cause of the nature of the quarantine function, these partnerships are with
both domestic and international partners in government and the private sec-
tor—other nation’s quarantine and disease control organizations; U.S. federal
agencies; state, tribal, local and territorial (STLT) agencies; and private sector
aviation and maritime industries. Any industry that moves people or goods
is a potential partner of the DGMQ because of the disease control nature of
their mission. Together, this constellation of partnerships serves as the organi-
zational and operational framework for implementing policies and activities
to prevent and control the onward transmission of communicable diseases.
There is an opportunity to strengthen these working relationships to achieve
better operational efficiencies and improve overall disease control efforts.
By strengthening these working relations through predefined strategies, the
DGMQ can improve accomplishing its core missions. As with all partnerships,
the goal is achieving the mission while optimizing the outcomes for partners.

The COVID-19 pandemic has also revealed a wide range of partners
with whom the CDC, and specifically the DGMQ), ought to have significant
functional relationships. While some work is accomplished through the
DGMQ’s regulatory authority, most of the division’s work is accomplished
through working relationships with both governmental and predominantly
nongovernmental partners. These relationships are best nurtured by regular
formal engagement to solve problems and address issues before a serious
emergency occurs, not in the midst of one. The pandemic has also revealed
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opportunities to strengthen relationships with STLT agencies as well as
international and private industry partners. This chapter synthesizes ap-
proaches for improving coordination and collaboration among federal,
state, local, and international partners and systems to protect communities
across the United States from infectious disease threats.

COLLABORATION WITH KEY PARTNERS

Collaboration with Federal Interagency Partners

The CDC’s DGMQ partners with a range of federal interagency part-
ners—both within HHS and across other departments, including

e U.S. Department of Health and Human Services (HHS)
o Office of the Assistant Secretary for Preparedness and Response
(ASPR)
Office of Global Affairs (OGA)
Administration for Children and Families (ACF)
Office of Refugee Resettlement (ORR)
Food and Drug Administration (FDA)

.S. Department of Homeland Security (DHS)
Countering Weapons of Mass Destruction Office (CWMD)
U.S. Customs and Border Protection (CBP)

U.S. Coast Guard (USCG)
Transportation Security Administration (TSA)
U.S. Citizenship and Immigration Services (USCIS)
DHS/CBP-National Targeting Center (NTC)
Immigration and Customs Enforcement (ICE)
U.S. Department of Defense (DoD)
U.S. Department of Transportation (DOT)
0 Federal Aviation Administration (FAA)
o Federal Transit Administration
0 Federal Railroad Administration
e U.S. Department of State (DOS)
0 Bureau of Population, Refugees, and Migration
0 Bureau of Consular Affairs
o American Citizens Services and Crisis Management!
Department of Justice (DOJ)
U.S. Department of Agriculture (USDA)
o Animal and Plant Health Inspection Service (APHIS)

L]
© 0 00 oo o0 oo oo

Thttps://www.usa.gov/federal-agencies/american-citizens-services-and-crisis-management
(accessed April 15, 2022).
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e U.S. Department of the Interior (DOI)
o U.S. Fish and Wildlife Service (FWS)

For example, Figure 5-1 shows the agencies involved in importation of
animals at ports of entry.

Collaboration with the Department of Homeland Security

The missions of DHS and the DGMQ intersect in terms of protecting
the public, safeguarding borders, enabling legitimate trade and travel, and
providing services to immigrants, refugees, and travelers (see Figure 5-2).
DHS and the CDC partnered in supporting the U.S. government response
to COVID-19,% information sharing, and providing operational support
to enhance screening and testing for COVID-19 and for Ebola during the
2014-2016, 2019, and 2021 outbreaks (Rasicot, 2021). DHS interagency
coordination during the COVID-19 pandemic led to a number of inter-
national travel orders, including a mask mandate, vaccine order, global
testing order, and contact data collection. Other interagency coordination
efforts include the Runway to Recovery framework, which provides guid-
ance to airports and airlines to mitigate the effects of COVID-19 on travel.
Developed by DHS, DOT, and HHS,?> Runway to Recovery includes steps
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Vd health public
health

* Animal

welfare Animal
Health

United States
Department of
Agriculture Animal
and Plant Health
Inspection Service

Public concern

. *

. gcl).ll-\Esservation SR Enforcement
A at ports of
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‘Convention on International Trade in Endangered Species of Wild Fauna and Flora

FIGURE 5-1 Federal governmental regulatory agencies for animal importation at ports of
entry.
SOURCE: Brian Maskery, March 28, 2022.

2More information about the CDC Strategy for Global Response to COVID-19 can be
found at https://www.cdc.gov/coronavirus/2019-ncov/global-COVID-19/global-response-
strategy.html (accessed March 6, 2022).

3More information about the Runway to Recovery guidance can be found at https://www.
transportation.gov/sites/dot.gov/files/2022-02/Runway_to_Recovery_1.1_DEC2020_Final
-508.pdf (accessed March 6, 2022).
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for complying with CDC guidance regarding COVID-19 and encourages
data collection to support the CDC’s contact tracing activities. The USCG
coordinated efforts with CDC to facilitate the Conditional Sailing Order.*
Gary Rasicot, acting assistant secretary of the CWMD at DHS, identified
steps needed to enhance the partnership between DHS and the DGMQ:
longer term solutions that do not rely on emergency funding; memorializing
the CWMD Operational Support to the DGMQ; and augmenting feedback
and adaptation (Rasicot, 2021).

DHS and the DGMQ partner in safeguarding national borders from
the introduction and spread of infectious diseases. The United States has
more than 320 ports of entry, 20 of which have CDC quarantine stations
(Division of Global Migration and Quarantine, 2021). These quarantine
stations are staffed with CDC medical and public health officers who
coordinate medical treatment or cases and contact investigations with lo-
cal public health and medical officials. DHS’s CBP does initial screening
of all travelers at all of the ports of entry including at preclearance ports
located in a few other countries, for visible signs of illness. If CBP identi-
fies a traveler that meets predetermined health risk criteria provided by the
CDC, they refer those travelers to the CDC quarantine station staff. At the
ports of entry where there are quarantine stations the DGMQ staff may
sometimes perform this activity in person, and for all of the other points of
entry (POEs) they support CBP remotely by telephone. While the 20 CDC
quarantine stations cover all of the POEs, CBP officers serve as “eyes, ears,
and hands for CDC and HHS.” The DGMQ trains CBP officers to identify
overt signs of quarantinable and other communicable diseases, which al-
lows CBP officers to make an initial determination that a traveler may be
ill. The CDC also provides job aids (RING cards) to support this function.
The traveler is then referred to the CDC or a local public health official
qualified to make a diagnosis. CBP staff do not diagnose illness; they only
determine whether a traveler may be ill based on overtly identifiable signs
or travel history (HHS and CDC, 2016; CRS, 2014). The DGMQ also
collaborates with the CBP National Targeting Center to obtain passenger
records to support contact tracing on flights where a traveler may have been
ill (CBP, n.d.; DHS, 2020). The DGMQ also works with CBP to identify
CDC-regulated animals, animal products, biologics, and human remains
that pose a potential threat to human health and to ensure that CDC regula-
tory requirements are met (CBP, n.d.; DHS, 2020, 2022; Gursky and Batni,
2012; HHS and CDC, 2016; Seghetti, 2014).

4More information about the Conditional Sailing Order can be found at https:/www.cdc.
gov/quarantine/cruise/COVID19-cruiseships.html (accessed March 6, 2022).
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Collaboration with the Transportation Security Administration

The DGMQ also coordinates with the TSA, which has responsibility
for the security of private and commercial aviation. The TSA partners with
the CDC/DGMQ in two important areas: by administering the Do Not
Board list (CDC, 2022b) for certain infectious travelers who are noncom-
pliant with local public health advice not to travel, and by issuing Security
Directives and Emergency Amendments to impel commercial air carriers to
implement measures consistent with CDC directives like a mask mandate.
For individuals to be placed on the Do Not Board list, they have to be
actively infectious, demonstrate they are noncompliant with public health
isolation orders, and have an intent to board a commercial aircraft. If these
criteria are met the DGMQ requests that the TSA put those individuals on
a list that prevents them from obtaining a boarding pass.

The DGMQ also works with the TSA to implement certain public
health measures in commercial aviation, such as the federal mandate re-
quiring masking in airports and on all flights (CDC, 2022a; TSA, 2022).
Additionally, the DGMQ works with USCIS to provide technical instruc-
tions and assistance for Civil Surgeons who perform required medical
examinations for individuals seeking to change their immigration status
within the United States (i.e., to become lawful permanent residents). Figure
5-2 illustrates the complementary missions of the DHS and the DGMQ.

DGMQ Mission Intersectionality DHS Mission

Enhance
Nation’s global
competitiveness

Protect the
public

Reduce
morbidity &
mortality

Enable

legitimate

travel Safeguard
borders

Conduct law
enforcement
activities

Prevent the
introduction,
transmission,
and spread of
communicable
diseases

Provide
services 1o
immigrants,
refugees and
travelers

USG Screening
& vetting
experts

FIGURE 5-2 Complementary missions of the Department of Homeland Security and the Divi-
sion of Global Migration and Quarantine.

NOTE: DGMQ = Division of Global Migration and Quarantine; DHS = Department of
Homeland Security.

SOURCE: Rasicot, 2021.
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Collaboration with the U.S. Department of Health and Human Services

The DGMQ works with the ORR to support refugee health programs
for newly arrived refugees and it provides technical assistance regarding
health programs for individuals staying at emergency intake sites while
seeking asylum in the United States. The division also collaborates with the
OGA on preparedness and response to pandemics and emerging threats and
in addressing travel policies as part of the Global Health Security Initiative
including the activities to strengthen U.S.~Mexico land border prepared-
ness. The DGMQ also meets with Canadian counterparts monthly or more
frequently (as has been the case during the COVID-19 pandemic) to engage
in bilateral discussions, exchange information, or plan joint exercises (e.g.,
for an ill passenger on a train or bus). Additionally, it coordinated with the
ACEF to support individuals under federal quarantine or isolation orders
after being repatriated from Wuhan, China, and during Operation Allied
Welcome movement of persons from Afghanistan to the United States.

Collaboration with the U.S. Department of State

The DGMQ works with the DOS to support the required overseas
immigrant and refugee medical examinations conducted by panel physi-
cians. The DGMQ provides technical instructions and support to the panel
physicians to conduct the exam. The DGMQ also works with the DOS on
exemptions to COVID-related travel requirements (e.g., testing and vacci-
nation requirements). The DGMQ also works with the DOS on preventive
health programs (screening, vaccination, and presumptive treatment) for
U.S.-bound refugees. The DGMQ provides information to the DOS to share
with travelers via U.S. embassies regarding diseases of public health concern
that may impact travelers and their pets.

Collaboration with Other Federal Partners

The DGMQ is responsible for regulating animals or animal products
that pose a public health risk and restricting their entry to the United States
(CDC, 2021c). In so doing, the DGMQ coordinates with other regulatory
entities. Before the restriction of an animal or article is issued, the CDC
must coordinate with other federal partners, including the USDA, the FDA
(another partner within HHS), and the FWS (within DOI). The DGMQ
works with the USDA and, specifically, APHIS to coordinate changes to
animal and animal product importation regulations and to respond to
importation events that result in denials of entry to the United States. This
coordination aims to balance public health issues with private property
rights, implications for the global economy and foreign relations, and
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public interests such as the availability of service animals for people with
disabilities (HHS and CDC, 2016).

Collaboration with State, Local, Tribal, and Territorial Partners

Like its coordinated efforts with federal interagency partners, the
DGMQ collaborations with various STLT partners are critical in preventing
onward transmission of infectious diseases. Local and state jurisdictional
health departments contribute to preventing and responding to infectious
disease outbreaks in a range of invaluable ways, from surveillance activi-
ties to the deployment of immunizations to the delivery of screening, care,
and treatment.

The HHS ASPR coordinates the overall public health response to a
disease outbreak. If a public health event requires a federal response, the
ASPR leads the National Response Framework Emergency Support Func-
tion (ESF) #8 (Public Health and Medical Services) (FEMA, 2008) on
behalf of the HHS secretary. The ASPR spearheaded the medical counter-
measure program through personnel deployment to support medical and
quarantine facilities and provided needed equipment for surge demands in
2020 to protect the American population from COVID-19 spread (HHS,
2021). Through regular ESF8 conference calls and messages, ESF8 pro-
vides assistance to STLT partners. The National Association of County
and City Health Officials (NACCHO) works to strengthen the capacities
of local health departments to prevent and control the transmission of
infectious diseases.®> The Association of State and Territorial Health Of-
ficials (ASTHO) supports state and territorial public health agencies in
outbreak response and prevention through the provision of immunization
services and infectious disease prevention programs; its programmatic and
policy work has a strong focus on improving health equity in the realm of
infectious disease prevention and control.® The Council of State and Ter-
ritorial Epidemiologists (CSTE) is also a key partner, particularly in the
areas of developing public health policy and strengthening epidemiological
capacity.” The Association of Public Health Laboratories (APHL) is also
another important partner in building laboratory systems for detecting

SMore information about NACCHO’s work in infectious disease prevention and control
is available from https://www.naccho.org/programs/community-health/infectious-disease (ac-
cessed March 8, 2022).

®More information about ASTHO’s work in infectious disease prevention and control is
available from https://www.astho.org/topic/infectious-disease (accessed March 8, 2022).

7More information about CSTE is available from https://www.cste.org/page/about-cste (ac-
cessed March 8, 2022).
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public health threats across the nation and globally.® Although coordination
and collaboration occur between federal and STLT partners, the CDC does
not have legal authority over these entities for many of the needed public
health responses.

Collaboration with International Partners

In working to mitigate the public health risks associated with global
travel, the DGMQ collaborates with international partners. Much of this
collaboration takes place in the division’s Immigrant, Refugee, and Migrant
Health (IRMH) branch, which strives to strengthen health systems at coun-
try borders and improve the health of immigrants, migrants, and refugees
bound for the United States (CDC, 2021b). The IRMH branch’s interna-
tional partners include the World Health Organization (WHO); the United
Nations Refugee Agency; the International Organization for Migration;
and country governments, customs, immigration, and security agencies.
International partners support the IRMH branch in conducting mandatory
overseas medical examinations of immigrants and refugees, transmitting
examination records to U.S. partner agencies and organizations, and fa-
cilitating continuity of care for these mobile populations. Additionally, the
IRMH branch collaborates with international partners in border areas to
develop technical capacities, including the development of tools to improve
the collection and use of data to monitor population movement and disease
spread. The United States—Mexico Unit (U.S. M.U.) of the DGMQ partners
with Mexico’s ministry of health to address multiple binational health is-
sues related to the border region and maintains a field office in Mexico
(CDC, 2019, 2021d).

International collaboration is highlighted in the CDC’s National Center
for Emerging and Zoonotic Infectious Diseases (NCEZID) 2018-2023 stra-
tegic plan, which includes the strategy to “improve international collabora-
tion and capacities for emerging infectious disease prevention, surveillance,
control and research” (NCEZID, 2018, pg. 11). Given its focus on interna-
tional mobility, the DGMQ stands to play an important role in achieving
this goal. Although international collaboration is essential in responding to
global health risks, it is not easily achieved and involves tradeoffs during
a crisis (Bump et al., 2021; Fry et al., 2020). The COVID-19 pandemic
response demonstrated challenges to international collaboration that in-
clude (1) patterns of self-interested nationalism, particularly with regard to
vaccine and medication access; (2) politicization of the pandemic response;
(3) varying levels of collaboration between countries and WHO and other

8 More information about APHL is available from https://www.aphl.org/aboutAPHL/Pages/
default.aspx (accessed March 8, 2022).
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multilateral agencies; (4) mistrust regarding data sharing; (5) institutional
fragmentation; and (6) budgetary manipulation of WHO by some nations
(Bump et al., 2021). Additionally, the time-sensitive nature of COVID-19
policy and research led to a prioritization of efficiency over collaboration
(Fry et al., 2020).

The International Health Regulations (IHR) of 2005 are a mechanism
for enhancing global collaboration for improved public health. The IHR are
a legally binding framework of rights and obligations pertaining to public
health events that have the potential to cross borders. These regulations
outline the criteria of a “public health emergency of international concern”
and include the requirements that countries establish and maintain surveil-
lance and response capacities, report public health events, and comply with
WHO communications expectations (WHO, n.d.).” Although the IHR have
been adopted by 196 countries, their implementation requires substantial
modifications in order to realize their potential (Gostin and Katz, 2016).
The NCEZID 2018-2023 strategic plan underscored the importance of
advancing the adoption of THR and other global health policies in strength-
ening the global capacity to prevent, detect, and respond to international
outbreaks of public health concern (NCEZID, 2018). The Committee re-
ceived presentations indicating that many countries did not act in ways
consistent with their IHR requirements, a further indication of the need for
the THR to be updated (Hoffman and Poirier, 2022). The U.S. government
designated CDC quarantine stations as the competent authority to support
the implementation of the IHR at U.S. POEs (CDC, 2021a). The quarantine
stations are charged with preventing unwarranted restrictions on traffic
and trade—thereby avoiding unnecessary disruptions—as they fulfill the
responsibility of IHR implementation.

A special case of collaboration with international partners is the re-
quired interaction of the quarantine stations with agents across U.S. inter-
national land borders. This includes Mexican and Canadian public health
agencies, ministries of health, and migration and travel-related authorities
in those countries. Interactions occur regularly at the local level, but also
include exchanges of information and other activities in agreement with the
federal/national levels of those agencies and authorities. These public health
and migration partnerships across the U.S.-Mexico and U.S.—Canada land
borders allow the DGMQ to identify and respond to potential threats to
public health. It also enables the DGMQ to locate people with confirmed
cases of infectious diseases who need to be followed up once they enter
U.S. territory.

?More information about the International Health Regulations is available from https:/
www.who.int/health-topics/international-health-regulations#tab=tab_1 (accessed March 9,
2022).


https://www.who.int/health-topics/international-health-regulations#tab=tab_1
https://www.who.int/health-topics/international-health-regulations#tab=tab_1

158 IMPROVING THE CDC QUARANTINE STATION NETWORK’S RESPONSE

In the case of the Mexico-U.S. border, multiple cross-border coordina-
tion efforts are already in place, including initiatives such as the Binational
Infectious Disease Surveillance (BIDS), the U.S.-Mexico Health Commis-
sion, and other ad hoc or sporadic activities such as capacity building,
conferences, and public health investigation activities. The strength of col-
laboration between the CDC and its international partners in the region
is thus based on a long-established relationship of the public health com-
munity on both sides of the border area. Still, according to public health
experts who took part in a recent seminar on the impact of the COVID-19
pandemic on the border region, some challenges remain: (1) ensuring the
sustainability of collaborations by ensuring that coordination mechanisms
in both sides of the border have an adequate budget to continue operating;
(2) moving forward toward the establishment of common protocols for
surveillance and other public health actions at the border crossings and in
the border regions; and (3) ensuring that the federal levels of each country
understand and respond to the unique needs of border areas (Bojorquez-
Chapela, in press; Fernandez De Castro et al., in press).

Coordination with Airline and Maritime Industries

The DGMQ’s role in preventing the introduction and transmission of
infectious diseases into the United States involves coordination with airline
and maritime industries. The Division’s Quarantine Travel Epidemiology
Team works with staff at the quarantine stations to respond to reports of
illness or exposure to disease related to air or maritime travel when contact
investigations are indicated. Its aviation activity works with STLT health de-
partments, as well as with international partners, to facilitate aircraft contact
investigations (Brown et al., 2021). Its Maritime Activity works with quar-
antine stations staff and maritime industry partners to respond to illnesses
and outbreaks on ships as well as facilitate contact investigations among ship
travelers. The majority of these illnesses—80 percent—take place on cruise
ships, with the remaining 20 percent reported from cargo ships. The team
facilitates maritime contact investigations among ship crew and passengers.'?
The DGMQ participated during the COVID-19 pandemic in industry calls
coordinated by the FAA for airlines or by the DOT for surface transport to
help industries remain informed about COVID-19 public health guidance
and requirements and to provide a forum for engaging these industries.

Currently, the CDC collects information about airline passengers from
CBP through the Advance Passenger Information System (APIS) and Pas-
senger Name Records (PNR). Additionally, the airline industry is required

10This text was changed after release of the report to the study sponsor to clarify the role
of DGMQ in maritime contact investigations.
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to provide HHS and the CDC with any requested passenger data, according
to the 2017 “Final Rule for Control of Communicable Diseases: Interstate
and Foreign.”!" The final rule does not impose any new burdens on the
airline industry. Instead, it codifies the current practice of HHS/CDC receiv-
ing a passenger manifest, if needed, and being provided with any data in
an airline’s possession.

The COVID-19 pandemic response required increased screening mea-
sures. In January 2020 the CDC instituted an enhanced screening program
to reduce the importation of COVID-19 into the United States and slow its
spread (Dollard et al., 2020). With support from DHS, the CDC screened
passengers arriving from countries with widespread transmission of SARS-
CoV-2 or with symptoms of the virus. The CDC and the FAA issued joint
occupational health and safety guidance for airline crew members.'? This
guidance delegated post-arrival management of crew members to airline
occupational health programs.

The COVID-19 pandemic posed multiple challenges to the airline and
maritime industries. A study that examined international governance, com-
munication, and response found that the travel health system did not
provide early and appropriate risk warnings and alerts concerning cruise
ship travel during the COVID-19 pandemic, and that this led to increas-
ing numbers of infections on cruise ships (Zhou et al., 2020). The study
concluded that multilateral coordination, cooperation, and collaboration
mechanisms are needed between governments, organizations, and industry
to improve travel health. The DGMQ has an important role to play in the
development of a better international approach to maritime and aviation
systems infectious disease control.

Collaboration with Academic Partners

Lessons from past pandemic response efforts provide key insights for
evaluating the effectiveness of measures and outcomes. Various quarantine
and isolation measures were implemented during the 1918 influenza pan-
demic, which present an opportunity for understanding and forecasting the
impact of similar measures in the current and future pandemics. Conduct-

1'The 2017 Final Rule is codified at 42 CFR Part 70 (interstate spread) and Part 71 (spread
from foreign countries into the United States). More information is available from https:/
www.govinfo.gov/content/pkg/FR-2017-01-19/pdf/2017-00615.pdf (p. 6919) (accessed March
9,2022).

12More information about FAA and CDC guidance can be found at https://www.faa.
gov/other_visit/aviation_industry/airline_operators/airline_safety/safo/all_safos/me
dia/2020/SAFO20009.pdf and at https://www.cdc.gov/quarantine/air/managing-sick-travelers/
ncov-airlines.html (accessed March 8, 2021).
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ing studies on these past events will be critical to better understand the sci-
ence behind the decisions including the economic cost of pandemic-related
measures. Collaborating with academic institutions for research or estab-
lishing “Centers of Excellence” can play an important role in generating
scientific evidence that will help inform political decisions around disease
control activities for migration and quarantine activities.

BEST PRACTICES FOR IMPROVING
COORDINATION AND COLLABORATION

Coordination between Federal and STLT Systems

Developing and implementing best practices for improving coordina-
tion between federal and STLT systems can help to bolster infectious disease
response efforts. For instance, through collaboration with federal and STLT
stakeholders, the CSTE has identified multiple opportunities to strengthen
communication and coordination between the DGMQ, the Quarantine
and Border Health Services Branch (QBHSB), and jurisdictional health
departments. A 2019 CSTE evaluation identified strategies to improve the
processes through which STLT epidemiologists report ill travelers with
diseases of public health concern to the QBHSB (CSTE, 2019). The report
recommends that the DGMQ (1) develop standardized protocols and algo-
rithms for jurisdictional reporting to quarantine stations, (2) provide clar-
ity and justification for all data requested for reporting cases, (3) convene
annual meetings between jurisdictions and quarantine stations, (4) develop
training and reference materials regarding jurisdictional reporting to the
DGMQ/QBHSB, and (5) explore further opportunities to strengthen com-
munication with STLT health departments. Recommendations specific to
jurisdictional health departments include (1) onboarding and training new
key staff on reporting cases to the QBHSB, (2) verifying that jurisdictions
have accurate contact information for their respective quarantine stations,
and (3) ensuring that the CDC’s Emergency Operations Center is accessible
to all staff for reporting outside of normal operational hours. As noted in
Chapter 3, there is also substantial variation in jurisdictional capacity to
offer resources for large scale isolation and quarantine measures that needs
to be taken into consideration (Allen, 2022).

A subsequent CSTE study conducted in 2021 evaluated jurisdictional
and federal public health responses to past and current outbreaks (e.g., Ebola,
measles, SARS-CoV-2) to identify best practices and areas for improvement
(CSTE, 2021). This evaluation found that standardizing processes, clarify-
ing communications, and building relationships across the federal and STLT
levels are foundational to improving public health responses to outbreaks;
an overview of the report’s key recommendations is provided in Table 5-1.
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TABLE 5-1 Recommendations from Council of State and Territorial
Epidemiologists to CDC on Outbreak Response

Domain Recommendation Entity

Reduce multiple instances of communication by requesting all
missing data elements for infectious traveler notifications at one CDC
time.

Build a strong working relationship with jurisdictions and
quarantine stations through regular communication and CDC
check-in meetings.

Ensure that information sent to jurisdictions for follow-up is

sent within the actionable period. b
Outbreak .
Ensure call center surge staff are cross trained on other
Response CDC
outbreaks.
Develop shorter, on-demand webinar training for various
outbreak response topics including awareness of HD local CDC
realities.
Develop clear protocols, requirements, and data collection
tools for jurisdictional health departments in the Do Not Board CDC
process.
Address delays partners face when calling EOC call center. CDC
CSTE . . . .
. Add link to CSTE Notification Protocol and Optional Form to
Notification . CDC
DGMQ website.
Protocol
Create a secure, bidirectional portal for submitting/sharing
information to improve timeliness and efficiency, especially for ~ CDC
data that requires public health action.
Develop a standardized data dictionary to allow jurisdictions
Information  to export data directly from their case management systems CDC
Sharing instead of manually completing the form for large volumes.
Ensure there is ability to submit infectious traveler notifications
o« » o CDC
in “batch” notifications for large volumes.
Identify minimum data requirements and review current forms CDC

health departments use to submit multiple cases.

SOURCE: CSTE, 2021. https://cdn.ymaws.com/www.cste.org/resource/resmgr/crosscuttingi/
Evaluation_of_Jurisdictional.pdf (accessed March 20, 2022).

Communication with Jurisdictions

To ensure clear and effective communication during emerging or
ongoing outbreaks, the DGMQ needs to engage with jurisdiction-level
stakeholders on a regular basis. An example of a successful partnership
in outbreak response spanning the international, federal, and jurisdic-
tional levels is Operation Allies Welcome (OAW), which was executed
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during the COVID-19 pandemic (Brown et al., 2021). On August 29,
2021, President Biden directed DHS to lead a humanitarian mission
across multiple federal agencies to safely resettle vulnerable Afghans and
U.S. citizens/legal permanent residents in the United States (DHS, 2021).
DHS established a Unified Coordination Group (UCG) to coordinate the
implementation of a large suite of services, including initial processing,
COVID-19 testing, isolation of COVID-positive individuals, vaccina-
tions, and additional medical services. The CDC staff supported OAW at
three points of entry: Philadelphia (PHL), Washington Dulles (IAD), and
Chicago O’Hare (ORD). During OAW Phase 1 (August 17-September
10, 2021), an estimated 63,430 travelers were supported in PHL and
IAD. The operation paused after the identification and confinement of a
measles outbreak in September, then resumed on October 4 to support 59
unaccompanied minors. During Phase 2, which began on October 5 and
remains ongoing, an estimated 14,150 travelers had been supported as of
October 31, 2021 (Brown et al., 2021).

The success of OAW has depended on communication and coordina-
tion across a range of international, federal, and STLT partners. State and
local health departments assisted with mission coordination early on, as
well as supporting the processes of testing, isolation, and quarantine. For
the first 1-2 weeks, before DHS took over, the Office of Emergency Affairs
of the Commonwealth of Virginia provided mission coordination.!3 During
Phase 1, all Afghan evacuees (aged > 2 years) who arrived at ITAD or PHL
received onsite SARS-CoV-2 testing performed by the Virginia Department
of Health (VDH) and Philadelphia Department of Public Health (PDPH),
respectively, with support from a contracting agency. During Phase 2, only
symptomatic travelers were tested. The VDH and PDPH also facilitated
isolation and quarantine measures, as well as providing follow-up for all
positive cases (limited to U.S. citizens/legal permanent residents) and their
families. To enhance communication, evacuees were provided with educa-
tional materials in their native languages of Dari and Pashto (Brown et al.,
2021).

ELEMENTS OF EFFECTIVE COORDINATION
AND COLLABORATION

Robust coordination and collaboration at the national, regional, and
local levels provide the foundation for timely and effective public health
response to an emerging or ongoing outbreak of infectious disease. At
the outset of the COVID-19 pandemic, Taiwan implemented a strategy

13This text was modified after release of the report to the study sponsor to correctly identify
the partner.
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of “collaborative governance” that underpinned the nation’s successful
collective response effort, which resulted in relatively low rates of SARS-
CoV-2 infection and COVID-19 mortality compared to neighboring coun-
tries (Huang, 2020). Key elements of the collaborative governance model
include cooperation between central and local governments, coordination
with nongovernmental organizations and associations, and collaboration
across sectors.

A 2021 study of the Dallas—Fort Worth public health and emergency
management response to the 2014 Ebola outbreak identified essential com-
ponents of effective coordination at the regional level (Soujaa et al., 2021).
These components include an identifiable lead agency that coordinates pol-
icy, manages a network of organizations, and is authorized by a higher-level
entity to use leverage and incentives to shape local action. A formal state-
ment from local authorities regarding efforts made to address the health
emergency was found to enhance efficacy of coordination. An environment
conducive to informal communications—which can exist concurrently with
formal structures—was found to generate flexibility and adaptation for ef-
fective coordination. The study also identified the following communication
activities as essential for coordination: informing professionals of important
developments and operations relevant to the crisis response, connecting
professionals with one another, and involving the appropriate responders
in decision-making processes.

To improve effectiveness of the federal policies before they are handed
down, it is essential to actively engage with STLT public health partners to
seek and incorporate their input when developing those policies. For exam-
ple, in conjunction with CDC and DGMQ experts, the CSTE developed and
updated a Notification Protocol and Data Collection Guidance to support
health departments in notifying infectious persons with recent travel to the
CDC’s quarantine stations.'* This process of seeking input from stakehold-
ers at all levels should be continual throughout the cycle of response to an
outbreak, beginning in the preparation phase before an outbreak occurs,
then extending throughout the acute response and recovery stages. Existing
mechanisms can be leveraged to facilitate this engagement. Predecisional
input from the NACCHO, ASTHO, CSTE, and APHL before public health
guidance policies, protocols, and documents would help to ensure that the
final materials are realistic, practical, and effective.

In order to improve international collaboration to fulfill the DGMQ’s
goals, some elements proven to be relevant for successful partnerships
should be considered. A commitment to common, measurable goals

14The most recent version of the Notification Protocol and Data Collection Guidance is available
from https://cdn.ymaws.com/www.cste.org/resource/resmgr/crosscuttingi/CSTE_Notification_
Protocol_a.pdf (accessed March 8, 2022).
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serves as the foundation for the partnership (Bertolo et al., 2018). The
scope, objectives, and strategies of effective partnerships are clearly de-
fined and tailored to current need (Druce and Harmer, 2004). Compo-
nents of scope in the public health context include disease, geography,
population, and activities. Partnerships should have clear governance—
with roles of all partners defined—and should feature inclusivity and
representation of all stakeholders. Partnership processes should be re-
spectful of cultural differences and flexible to allow for responsiveness
to political, economic, and other changes in the environment. Trust and
transparency foster consensus generation within partnerships. Efficient
and effective partnerships align methodologies, share data, and utilize
evidence-based approaches (Bertolo et al., 2018). A data-driven systems
approach to global collaboration can ensure scientific integrity and im-
prove efficiency (Ros et al., 2021).

Communication of Information to Travelers at Ports of Entry

Communication with travelers at U.S. POEs is a critical component of
controlling the spread of infectious disease, both across and within national
borders. The committee has identified a set of best practices to improve
clarity and effectiveness in communicating information about ongoing or
emerging infectious disease threats to incoming travelers at POEs. Key
components of these best practices include predecisional collaboration and
regular communication among international, federal, and STLT partners to
ensure smooth operations on the ground at the jurisdictional level.

Predecisional Collaboration

Predecisional collaboration is foundational to infectious disease preven-
tion and control efforts. As with policy and protocol development, perspec-
tives and input from the full range of stakeholders and partners should be
obtained through a robust and collaborative engagement process before
any decisions or policies are finalized. This is especially critical for STLT
partner agencies, as the implementation of prevention and control measures
mostly occur at the state and local levels. Predecisional input can be coor-
dinated through the major public health partner organizations, including
the ASTHO, NACCHO, CSTE, and APHL. During other infectious disease
outbreaks prior to the COVID-19 pandemic, this engagement process was
conducted through existing mechanisms during the initial stages of the out-
breaks. However, as those outbreaks progressed, this engagement process
was either absent or inconsistently executed.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Conclusion 5-1: To ensure that policies developed at the federal level
are effective, it is important to incorporate input from state, tribal, lo-
cal (county and city), and territorial health agencies and private sector
entities.

Conclusion 5-2: Coordination and harmonization between localities
will be critical in managing emergencies and outbreaks.

Conclusion 5-3: More effective and sustained engagement with regu-
lated industries, such as maritime and aviation industries, is clearly

needed.

Conclusion 5-4: International collaboration is an important component
of the DGMQ)’s activities. The main framework for international col-
laboration regarding disease control and prevention are the Interna-
tional Health Regulations (IHR). However, the COVID-19 pandemic
has demonstrated the need for the IHR to evolve in order to respond to
future public bealth emergencies on a global scale. Since the DGMQ is
the division within the CDC responsible for implementing the THR, the
DGMQ needs to play a major role in the ongoing revision of the IHR.

Conclusion 5-5: Interactions with international partners at the borders
comprise another major element of the DGMQ’s international col-
laboration. Successful collaboration requires the development of trust
between partners, which is most effectively achieved through ongo-
ing contact and opportunities to exchange views and define common
goals. Different collaboration initiatives have already been developed
in this region. Howeuver, increasing the continuity of those initiatives is
important in fostering the development of trust over time, in making
information exchange more regular and standardized, and in establish-
ing common protocols. The DGMQ could play a major role in better
understanding the unique needs of border regions at the federal level
and the potential impact of these needs on the ability to detect and
contain the spread of disease.

Conclusion 5-6: Promoting university/academic partnerships for col-
laborative research and evaluation, including establishing “Centers of
Excellence in Global Migration and Quarantine,” would enhance the
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knowledge base for disease control activities for migration and quar-
antine activities.

Conclusion 5-7: The DGMQ would benefit from the establishment
of a formal federal advisory committee to provide external input on
quarantine and border health issues on a regular and ongoing basis.
Committee membership could include state and local officials, interna-
tional partners, representatives from regulated industries, academic and
private sector experts, professional societies, nongovernmental organi-
zations and have ex-officio membership from other federal agencies.

Recommendations

Recommendation 5-1: The Division of Global Migration and Quarantine
(DGMQ) should strengthen partnerships through defined and planned
activities that enhance working relationships and continue to build trust.

To do so, the DGMQ should implement these specific measures:

A. TImprove collaboration with international partners through regu-
larly scheduled forums:

1. Actively engage in the International Health Regulations

(IHR) revision process.

2. Ensure the continuity of binational collaborations in border
areas to facilitate the development of trust between partners.

3. Participate with other agencies and partners in the devel-
opment and implementation of a harmonized approach to
border measures with Mexico and Canada that features
common protocols for disease surveillance and response in
border areas.

B. Improve coordination between federal, state, tribal, local
(county and city) and territorial (STLT) health agencies and
strengthen international collaboration and engagement of quar-
antine officers.

1. Develop a Federal Interagency Workgroup with input from

STLT partners.

2. Strengthen isolation and quarantine preparedness planning.

a. Define federal and STLT roles and responsibilities.

b. Understand and plan for variation in how STLT entities
implement public health legal authorities.

c. Implement a federal and STLT tabletop exercise pro-
gram to bring together relevant quarantine stakehold-
ers to practice coordination periodically, especially in
regions containing quarantine stations.
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3. Ensure pre-decisional input and engagement from STLT
health agencies. It is critically important that DGMQ guid-
ance and documents are informed by ground-level local
(county and city) health agencies.

a. Work to align DGMQ interventions with local public
health activities to avoid overburdening the local public
health system.

C. Improve coordination with aviation and maritime industries for
border/traveler health issues and mandates:

1. Build on coordination mechanisms established during the
COVID-19 pandemic between aviation and maritime indus-
tries with STLT health agencies and the DGMQ. Examples
of mechanisms for coordination include an Interagency
Federal Workgroup, Memoranda of Agreement (MOA),
Standard Operating Procedures (SOPs), emergency plan-
ning, drills, and exercises.

2. Improve DGMQ engagement with regulated industries (e.g.,
cruise ship lines).

a. Establish clear and consistent structure for
communication.

Develop clear objectives (e.g., safety and relative risk).

c. Share and evaluate best practices at domestic and inter-
national ports.

Recommendation 5-2: The Division of Global Migration and Quaran-
tine (DGMQ) should modernize health communication efforts with and
for travelers to improve public understanding of disease control efforts
as well as compliance.

A. Develop standardized communication for travelers, families of
travelers, and the general public (e.g., what to expect when trav-
eling to the United States) to ensure that travelers understand
and change behaviors to follow disease control and prevention
measures.

B. Establish mechanisms to utilize airlines, airport authorities, and
travel agencies to communicate messages and better inform
travelers during a pandemic, emerging pandemic, or outbreak.

C. Collaborate with the aviation industry to provide pre-departure
education and information sharing prior to flight boarding and
during ticket purchase.

D. Incorporate international best practices for communicating with
passengers and sharing information regarding quarantine and
testing requirements.
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E. Incorporate avenues for the DGMQ to share informative mate-
rials with travelers in addition to the DGMQ website.

1. Consider the use of electronic means of communication—
such as flexible text messaging tools—to reach travelers with
follow-up instructions and information.

E. In order to avoid health inequities, make these communications
accessible for all travelers, regardless of language, access to
technologies (e.g., smartphones), disabilities, and so on.
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Legal and Regulatory Authority

The Centers for Disease Control and Prevention (CDC) exercised broad
regulatory authority throughout the COVID-19 pandemic, with many of
its actions challenged in, or even blocked by, the courts. The committee
believes that the CDC should be afforded ample legal authority to carry
out its mission using evidence-based measures to reduce the interstate
or international spread of infectious diseases. This would require legal
reforms, including modernizing the Public Health Service Act of 1944
(PHSA),! which was enacted well before major societal changes—includ-
ing globalization—that can amplify the threat of rapidly moving infectious
diseases. In addition to statutory reform, the CDC may also have to update
its regulations to better respond to emerging health threats and include use
of digital technology for contact tracing and monitoring to enable their use
while respecting rights to privacy and freedom of movement. This chapter
discusses potential changes to laws and regulations that may be required
to implement recommended measures on infrastructure, workforce, data
systems, as well as important reforms to ensure the CDC has the powers
required to safeguard the American public.

IPublic Health Service Act of 1944, Public Law 78-410, 78th Cong., 2nd sess. (July 1,
1944), 42.
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THE CDC’S LEGAL AND REGULATORY AUTHORITY
DURING OUTBREAKS: OVERVIEW

The PHSA authorizes the secretary of the Department of Health and
Human Services (HHS) to take regulatory action? to prevent the introduc-
tion and spread of infectious diseases; this authority has subsequently been
delegated to the CDC.

The Agency’s Division of Global Migration and Quarantine (DGMQ)
is responsible for drafting regulations and undertakes operations related
to this regulatory authority. These include the authority to test, medically
examine, detain, and release persons entering the United States who are
suspected of carrying communicable diseases, including passengers and
crew members (CDC, 2021¢). The DGMQ provides this operational sup-
port through its work at U.S. ports of entry, by administering interstate
and foreign quarantine regulations, and developing requirements for the
testing, medical examination, and treatment of immigrants and refugees
(CDC, 2021Db). Together, the PHSA and Immigration and Nationality Act of
19523 and the PHSA authorize the federal government to develop medical
examination requirements for immigrants and refugees entering the United
States (CDC, 2021b). The Immigrant, Refugee, and Migrant Health branch
of the DGMQ establishes medical screening protocols for physicians and
other health care professionals to use worldwide in conducting medical
examinations before individuals arrive in the United States to visit, live,
and/or work.

The CDC is authorized to issue a federal isolation or quarantine order
if a quarantinable disease* is suspected or identified (CDC, 2021c). Ad-
ditionally, the CDC has the authority to restrict the importation of ani-
mals, animal products, human remains, or any other items that may pose
public health threats. The U.S. quarantine stations also have the authority
to implement the International Health Regulations (IHR) of 2005 which
the World Health Organization (WHO) adopted to support global health
security. The IHR, revised in 2005 in the aftermath of the SARS outbreaks,
have been adopted by 196 countries, including the United States. While
safeguarding global health security, the THR also seek to prevent unwar-
ranted travel and trade restrictions that might unnecessarily disrupt traffic
and trade (CDC, 2021b; Gostin, 2021)

2These federal regulations apply to all persons, vehicles, animals regulated by the CDC, ar-
ticles, and human remains entering the United States from another country by land, air, or sea.

3Immigration and Nationality Act of 1952, Public Law 82-414, 82nd Cong., 2nd sess.
(June 27, 1952).

4Diseases are established as quarantinable by way of executive order of the president. More
information about quarantinable diseases can be found at https://www.cdc.gov/quarantine/
aboutlawsregulationsquarantineisolation.html (accessed March 2, 2022).
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The congressional authorization of the CDC’s regulatory powers may
be interpreted broadly or narrowly. A broad interpretation of the PHSA
would allow the CDC to adopt most evidence-based prevention or response
measures that are constitutionally permissible for a federal executive-branch
agency. In recent rulings enjoining some of the CDC’s COVID-19 orders
related to the CDC’s repeated issuance of eviction moratoriums, however,
the Supreme Court and several lower federal courts have indicated that the
CDC’s statutory authority be interpreted far more narrowly. Some lower
courts have also held that Congress is constitutionally prohibited from del-
egating authority to administrative agencies in broad, catch-all terms. The
U.S. Supreme Court has intimated in existing opinions that it may endorse
a similar constitutional approach in the near future (Gostin et al., 2022). If
the CDC is to be able to exercise powers to protect the public’s health, it
will likely require congressional reforms of the PHSA.

Uncertainty about the scope and limits of CDC authority could hinder
pandemic prevention and response. Congress should modernize the CDC’s
powers by specifying the conditions under which it may, inter alia, (1) regu-
late interstate and international travel, (2) require use of personal protective
equipment (PPE), (3) mandate sanitation measures, (4) limit mass gatherings,
(5) regulate gathering places, or (6) adopt protections to support compliance
with public health guidance. In addition, the CDC should initiate rulemaking
building on the 2017 revised rules to clarify the standards and procedures
governing such orders. This chapter first describes the sources and uses of
the CDC’s powers and recent court rulings enjoining its orders. This is fol-
lowed by a discussion of reforms recommended by the committee to ensure
the CDC’s powers are comprehensive, constitutional, effective, and flexible.
The Committee also suggests reforms to safeguard constitutionally protected
individual rights, such as rights to privacy, assembly, travel, and liberty.

RECENT COURT INTERPRETATIONS OF THE CDC’S AUTHORITY

Recent court rulings have contributed to uncertainty regarding the
scope of the CDC’s authority. The PHSA gives the CDC powers to prevent
the international and interstate spread of communicable disease. In addi-
tion to authorizing certain containment measures in specific terms (e.g.,
detention of international travelers and decontamination of articles in in-
terstate commerce), Congress authorized “other measures” officials deem
“necessary.”® Recent court rulings have interpreted this language narrowly,
limiting the CDC to measures “similar to” those specifically listed,® which
“directly relate to preventing the interstate spread of disease by identifying,

SPublic Health Service Act of 1944.
Tiger Lily, LLC v. Dep’t of Housing and Urban Deuv., 5 F.4th 666, 671 (6th Cir. 2021).
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isolating, and destroying the disease itself.”” These rulings were prelimi-
nary, but appeals that could lead to final decisions on the merits may be
dismissed on procedural grounds as moot. Thus, the scope of the CDC’s
authority—particularly when narrowly targeted containment efforts fail—is
uncertain. At the same time, the Supreme Court has interpreted certain fed-
eral agency powers narrowly, such as its decision in January 2022 to block
the Occupational Safety and Health Administration’s (OSHA’s) vaccinate-
or-test mandate for large employers (Gostin et al., 2022).

Specific and Broadly Delineated Powers Granted
by the Public Health Service Act

The PHSA grants the CDC a combination of specific and broadly delin-
eated powers. Sections 361 and 362 of the PHSA® authorize federal health
officials’ “to prevent the introduction, transmission, or spread of commu-
nicable diseases” into the United States from foreign countries and across
state and territorial borders within the United States. These provisions are
in a part of the PHSA titled “Quarantine and Inspection.” However, they
authorize at least some additional measures.

Congress granted the CDC some powers in specific terms; others are
more broadly delineated. The first sentence of Subsection 361(a) is framed
broadly. It states that the CDC director is “authorized to make and enforce
such regulations as in his judgment are necessary to prevent the introduc-
tion, transmission, or spread of communicable diseases from foreign coun-
tries into the States or possessions, or from one State or possession into
any other State or possession.” The second sentence of Subsection 361(a)
provides a nonexhaustive list of specific measures that are authorized by the
first sentence: “For purposes of carrying out and enforcing such regulations,
the [CDC director] may provide for such inspection, fumigation, disinfec-
tion, sanitation, pest extermination, destruction of animals or articles found
to be so infected or contaminated as to be sources of dangerous infection to
human beings, and other measures, as in his judgment may be necessary.”
Subsections 361(b) through (d) refer specifically to the use of Subsection
361(a) powers to apprehend, detain, examine, and conditionally release
individuals and impose particular conditions on these measures. Section

7Ala. Ass’n of Realtors v. Dep’t of Health and Human Svcs. 141 S.Ct. 2485, 2488 (2021).

8Sections 361 and 362 of the PHSA are codified at 42 U.S.C. §§264 and 265. This chapter
uses the section numbering from the original legislation because that is how federal officials
and lawmakers typically refer to these provisions.

°In 1944, Congress granted the powers discussed in this paper to the Surgeon General. In
1966, these powers were transferred to the secretary of Health and Human Services (HHS),
who in turn delegated them to the CDC director and FDA commissioner. The FDA uses this
authority to regulate “Section 361 products.”
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362 provides specific authority to prohibit introduction of persons or prop-
erty into the United States from foreign countries designated by the CDC
director. Additional provisions scattered throughout Title IIT of the PHSA
set forth penalties for violations (Section 368), provide for acceptance of
enforcement assistance from state and local officials (Section 311), and
direct customs and Coast Guard officers to provide enforcement assistance
(Section 365). Subsection 361 (e)—which was added to the PHSA in 2002—
provides that federal measures adopted under Section 361 preempt state
and local laws that conflict with federal requirements.

The CDC has promulgated regulations interpreting these provisions
most recently in 2017. The 2017 “Final Rule for Control of Communicable
Diseases: Interstate and Foreign” is codified at 42 CFR Part 70 (interstate
spread) and Part 71 (spread from foreign countries into the United States).
Table 6-1 provides an overview of the major powers granted to the CDC
by the PHSA. As with statutory reform, regulatory actions can be laborious
and political. It took the CDC several iterations and more than a decade to
finalize its 2017 Final Rule.

TABLE 6-1 Powers Granted to the CDC by the Public Health Service Act
of 1944

Authority Statute

Power to make and enforce regulations necessary to prevent the PHSA Section 361(a)
introduction, transmission, or spread of communicable diseases

into the United States from foreign countries and across state and

territorial borders within the United States.

Power to apprehend, detain, and conditionally release individuals PHSA Section 361(b)
to prevent inter- or intrastate cross-border spread of communicable
diseases designated as quarantinable? by executive order.

Power to inspect, disinfect, and destroy animals and articles PHSA Section 361(a)
infected or contaminated by any communicable disease deemed
“dangerous” to humans.

Power to implement border controls required in the interest of PHSA Section 362
the public health to avert serious danger of the introduction of a
communicable disease into the United States.

Power to implement other “necessary measures” to prevent the PHSA Section 361(a)
spread of communicable disease into the United States from foreign
countries or across state and territorial borders.

@ Current list of quarantinable diseases: cholera, diphtheria, infectious tuberculosis, plague,
smallpox, yellow fever, viral hemorrhagic fevers, severe acute respiratory syndromes, influenza
viruses with pandemic potential, and measles.
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Power to Apprehend, Detain, and Conditionally Release Individuals

Under Section 361(b), the CDC’s power to apprehend, detain, or con-
ditionally release individuals is triggered by a finding that these actions are
necessary to prevent the cross-border spread of a communicable disease
that the president has designated as quarantinable in an executive order.
Currently, the list of quarantinable diseases is limited to cholera, diphtheria,
infectious tuberculosis, plague, smallpox, yellow fever, viral hemorrhagic
fevers, severe acute respiratory syndromes, influenza viruses with pandemic
potential, and measles.'? If the CDC sought to apprehend, detain, or con-
ditionally release individuals based on the risk of any other communicable
disease, the president would first have to issue an executive order amending
the list of quarantinable diseases. The PHSA amendments in 2002 stream-
lined the process for updating the list. Section 361(c) specifies that these
powers may be used to detain individuals entering the United States from a
foreign country. Section 361(d) specifies that these powers may be used to
detain individuals posing a risk of interstate spread only if the individual is
“reasonably believed to be infected with a communicable disease in a quali-
fying stage” and “moving or about to move from” one state to another or
“a probable source of infection” to other individuals who will be moving
from one state to another while infected.

Regulations codified at 42 CFR §70.5, 70.6, 70.10, 70.12 et seq., and
71.29 et seq. (adopted in 2017) include extensive provisions to ensure the
CDC orders for apprehension, screening, medical examination, isolation,
quarantine, and conditional release are consistent with constitutional prin-
ciples of federalism, separation of powers, and protections for individual
rights (Gostin and Hodge, 2017).

Power to Inspect, Disinfect, and Destroy Animals and Articles

Under Section 361(a), the CDC may order “inspection, fumigation, dis-
infection, sanitation, pest extermination, [and] destruction of animals or
articles” infected or contaminated by any communicable disease deemed
“dangerous” to humans. Under 42 CFR §71.32, the CDC has determined this
authority should only be used to prevent international spread if the disease is
quarantinable. 42 CFR §70.2, which governs use of these measures to prevent
interstate spread, is not limited to quarantinable diseases. It does, however,
require a determination that the measures taken by state, territorial, and local
health authorities are “insufficient to prevent” the interstate spread of disease.

10Exec. Order No. 13295 (Apr. 4, 2003) as amended by Exec. Order No. 13375 (Apr. 1,
2005); Exec. Order No. 13674 (Jul. 31, 2014); and Exec. Order No. 14047 (Sept. 17, 2021).
70 FR 17299.
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Power to Implement Border Controls

Section 362 states that the CDC’s power to prohibit, in whole or in
part, “introduction of persons and property” from foreign countries desig-
nated by the CDC director is triggered by a finding that “by reason of the
existence of any communicable disease in a foreign country there is serious
danger of the introduction of such disease” into the United States. Addi-
tionally, CDC officials must find that the danger of introduction into the
United States is “so increased by the introduction of persons or property”
from the designated country or that border controls are “required in the
interest of the public health.” Border controls are authorized for the period
of time deemed “necessary” to avert serious danger of the introduction of
a communicable disease into the United States.

A regulation promulgated by the CDC clarifies the agency’s interpre-
tation of the scope and limits of its authority under Section 362. 42 CFR
§71.40 narrows Section 362 by limiting its application to quarantinable
diseases. However, the regulation also defines key terms in the statute
broadly to maximize the measures the CDC may undertake to control
quarantinable diseases. The regulation specifies that the CDC director’s
authority to “prohibit introduction” of persons “into the U.S.” covers situ-
ations where the communicable disease at issue is already present within
the United States and includes authority to “physically expel” individuals
from the United States.

Power to Implement Other “Necessary Measures” to Prevent Cross-
Border Disease Spread

The legislative history of the PHSA indicates that Congress intention-
ally chose broad language to authorize “other measures, as in [the CDC
director’s] judgement may be necessary” to prevent the spread of com-
municable disease into the United States from foreign countries or across
state and territorial borders.!! Administrative officials and judges may read

11 A recent report by the Congressional Research Service notes that legislators viewed Section
361’ broadly framed first sentence as a continuation of an 1893 statute authorizing “regula-
tions to prevent the spread into the country, or between the States, of contagious or infectious
diseases,” but only if state and local regulations were nonexistent or inadequate. Act of Apr.
29, 1878 §35, ch. 66. The drafters of Section 361 understood that it would be “confined to
matters pertaining to the interstate movement of people or things over which the States have
both constitutional and practical difficulties in achieving effective control.” However, they also
emphasized that “these provisions are written in broader terms in order to make it possible to
cope with emergency situations which we cannot now foresee” (Hearing Before a Subcomm.
on Interstate & Foreign Commerce on H.R. 3379: A Bill to Codify the Laws Relating to the
Public Health Service, and for Other Purposes, 78th Cong. 64 [1944]). In a committee hear-
ing, the Surgeon General argued that Section 361 “may be very important because of the
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this power narrowly or broadly. If it is read broadly, this language “might
encompass the authority to implement any evidenced-based public health
measures that do not . . . exceed constitutional limits.”!? The text of the
PHSA does not limit the “necessary measures” provision to quarantinable
communicable diseases.

The CDC’s regulations implementing Section 361(a) provide minimal
guidance regarding how this catch-all authority may be used. Under 42
CFR §70.2, the CDC’s power to prevent the interstate spread of disease
is conditioned on a determination “that the measures taken by [state,
territorial, and local health authorities] are insufficient to prevent” the
interstate spread of disease. In addition, §70.2 adopts a “reasonably nec-
essary” standard to clarify that the PHSA’s use of “necessary” does not
require that the measure in question must be the only available means to
an end.

The CDC’s Regulatory Powers and Federal Emergency Declarations

The CDC powers previously described are not “emergency powers”
per se. The PHSA and other statutes authorize federal officials to issue
several distinct types of emergency and disaster declarations or determina-
tions. Most relevant for the current purposes, Section 319(a) of the PHSA
authorizes the HHS secretary to determine that “a) a disease or disorder
presents a public health emergency (PHE); or b) that a public health emer-
gency, including significant outbreaks of infectious disease or bioterrorist
attacks, otherwise exists.” A federal PHE determination allows the HHS
secretary greater flexibility to suspend, waive, or modify certain regula-
tory requirements that might otherwise impede the health care system’s
emergency response, to make grants, to enter into contracts, and to access
emergency and reserve funds. A PHE determination does not formally ex-
pand the CDC’s statutory authorization in any way, but courts are likely
to afford the CDC more deference in a declared health emergency. This
differs from how state statutes typically authorize public health agencies
to exercise a combination of general regulatory powers—which do not
depend on a pending declaration—and emergency powers, which equip
executive-branch officials with expanded delegations of authority while an
emergency or disaster or PHE declaration is in effect. Although the HHS
secretary’s determination does not formally expand the CDC’s regulatory

possibility that strange diseases may be introduced in the country and become a threat,” and

“[f]lexibility in dealing with such contingencies would be very helpful” (Hearing before a

Subcomm. on Educ. and Labor, 78th Cong. 6 [1944]; Congressional Research Service, Scope

of CDC Authority Under Section 361 of the Public Health Service Act [Apr. 13,2021] at 9-10).
121d. at 4.
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powers, the CDC may choose to take the HHS secretary’s PHE determi-
nation into account when determining whether a measure is “necessary”
under Section 361 or 362.

CDC COVID-19 Orders Relying on Broad
Interpretation of the Public Health Service Act

In the roughly 75 years since the CDC’s founding and the PHSA’s pas-
sage, the United States had not experienced a public health emergency of
the scale and nature of the COVID-19 pandemic. During the response to
the pandemic, the CDC has issued orders that have relied on a broad in-
terpretation of the PHSA. In litigation defending its COVID-19 orders, the
CDC has argued that judges should read Section 361 broadly to authorize
restrictions and mandates for individuals, businesses, and airports, ports,
and carriers—including face-mask requirements for public transit, vaccina-
tion requirements for cruise ships, testing requirements for air passengers
entering the United States, and a moratorium on residential evictions. These
measures were unprecedented for the CDC. The CDC had previously or-
dered targeted screening, isolation, and quarantine for containment and
prevention purposes, but had rarely, if ever, ordered mitigation measures
that apply to the general public in the absence of individualized risk assess-
ment. An overview of orders issued by the CDC and operationalized with
support from DGMQ is provided in Table 6-2.

Screening and Orders for Collection of Contact Information

Prior to and during the COVID-19 pandemic, Customs and Border Pro-
tection (CBP) performs most of the screening utilizing CDC protocols. How-
ever, the CDC has instituted screening programs for travelers entering the
United States in circumstances of increased need for intervention. The CDC
will screen with assistance from Customs and Border Protection!? and has
also issued orders requiring airlines to collect contact information for pas-
sengers arriving in the United States from specified foreign countries (Bajema
et al., 2020; Brown et al., 2014). On October 25, 2021, the CDC issued an
expanded order to collect contact information from all airline passengers en-

13See, e.g., Clive M. Brown et al., Airport Exit and Entry Screening for Ebola—August-No-
vember 10, 2014, 63 Morbidity ¢& Mortality Weekly Rpt. 1163 (2014). Out of 256 individuals
across 34 jurisdictions for whom CDC staff recommended SARS-CoV-2 testing in January
2020—at a time when testing was available in the United States solely through the CDC—six
were identified through airport screening. The CDC has not specified whether any of the six
identified through airport screening were among the 11 who tested positive in the United States
in January 2020. See Kristina L. Bajema, et al.
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TABLE 6-2 Orders issued by the DGMQ since COVID-19¢

Order Issue Date Expiry Date
No Sail/Conditional- e No Sail: March 15, January 15, 2022
Sail Order 2020

Global Testing Order

Safe Resumption of
Global Travel

Face Mask Order

Global Contact
Tracing Order

Suspension of Entry
(“Title 42”) Order

e Cond. Sail: October 30,
2020

e Original: January 2021

e Ukraine addition:
April 2022 subject to
extension as needed

e November 2021
Amended in December
2021 to require all
international travelers
to be tested within 1
day prior to departure.

February 2021

February 7, 2020

March 20, 2020

Will cease to be in effect on the
earlier of (1) the date that is two
incubation periods after the last
known case of 2019-nCoV, or (2)
when the secretary determines there
is no longer a need for this interim
final rule

Will cease to be in effect on the
earlier of (1) one year from the
publication of this interim final
rule, or (2) when the HHS secretary
determines there is no longer a need
for this interim final rule

9 This table was modified after release of the report to the study sponsor to correct and
provide specificity for the issue date and current status (as of June 6, 2022).
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Current Status

Authority

Optional but recommended
participation in the CDC’s
Program for Cruise Ships

Ongoing

Temporary allowance of
entry of Persons from
Ukraine without a Pre-
Departure test

Ongoing

CDC enforcement of the
presidential proclamation
requiring vaccination for
noncitizen & nonimmigrants
entering the United States

Ongoing but enforcement
was suspended by a U.S.
District Court judge

The CDC is reviewing the
guidance and plans to make
amendments to the current
requirements.

Ongoing

The Order was terminated,
but a U.S. District Court
judge issued a preliminary
injunction requiring
continued enforcement.

Under section 361 & 365 of the Public Health Service
Act (42 U.S. Code §§264, 268)

Under Section 361 of the Public Health Service Act (42
U.S. Code §264) and 42 Code of Federal Regulations
71.20 and 71.31(b) and 71.32(b)

Sections 1182(f) and 1185(a)(1) of Title 8, and
Section 301 of Title 3, United States Code, (the
“Proclamation”), titled, “Advancing the Safe
Resumption of Global Travel During the COVID-19
Pandemic.”

Under Section 361 of the Public Health Service Act (42
U.S. Code §264) 42 Code of Federal Regulations 70.2,
71.31(b),

Under Section 215 and 311 of the Public Health Service
Act (42 U.S. Code R §71)

Under Sections 362 of the Public Health Service Act (42
U.S. Code §265)
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tering the United States from foreign countries.'* This order replaced a series
of prior orders that began in early 2020 applying to passengers arriving from
specific countries. These activities rely on Section 361 and other authorities
scattered throughout Title III of the PHSA, as implemented in 42 CFR §71.4.

Isolation and Quarantine Orders

The CDC has occasionally issued isolation and quarantine orders under
Section 36, including an isolation order in 2007, for an individual believed
to be infected with extensively drug-resistant tuberculosis (Parmet, 2007).
In late January 2020 the CDC issued quarantine orders—for the first time
in more than 50 years—for 195 U.S. citizens whom the State Department
repatriated from mainland China after they were believed to have been
exposed to SARS-CoV-2 in Hubei province (CDC, 2020a,b). These orders
rely on PHSA Sections 361(a) and (b).

Cruise Ship Operations

On March 14, 2020, as noted in Box 6-1, the CDC relied on Section
361(a) to issue an order suspending cruise ship operations from U.S. ports
of call.'® This order was extended until October 30, 2020, when the CDC
replaced its “no-sail” order with a “conditional-sail” order!” that set forth
extensive sanitation, screening, and testing requirements for cruise ship
operators before the CDC would permit them to resume sailing. Cruise
operators could avoid the requirement to complete a “test sail” without
paying passengers by ensuring at least 98 percent of crew and 90 percent
of passengers were fully vaccinated (CDC, 2022b).

The CDC did not tether rescission of the March 2020 no-sail order to
rescission of the HHS secretary’s PHE declaration, which was first issued on
January 31, 2020, and remains in effect as of this writing. In October 2020,
however, the agency chose to specify that the conditional-sail order would
be automatically rescinded upon “expiration” of the PHE determination
(CDC, 2022a). This choice was consistent with the agency’s discretionary
reliance on the PHE determination to determine how long its order would
meet the statutory standard of “necessity” under Section 361(a).

14CDC, Requirement for Airlines and Operators to Collect and Transmit Designated Infor-
mation for Passengers and Crew Arriving into the U.S.; Requirement for Passengers to Provide
Designated Information (October 25, 2021).

15This text was modified after release of the report to the study sponsor to correctly repre-
sent isolation orders made by the CDC.

16CDC, No Sail Order and Other Measures Related to Operations (March 14, 2020). 85
FR 16628.

17CDC, Framework for Conditional Sailing Order (October 30, 2020). 85 FR 70153.
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BOX 6-1
Proposed Quarantining of Diamond Cruise Ship Passengers

In February 2020, an outbreak of COVID-19 occurred on a Diamond Prin-
cess cruise ship, infecting over 600 passengers and resulting in three deaths.
Approximately 300 American passengers—14 of whom tested positive for
COVID-19—were evacuated from the ship by the U.S. government. On February
22, 2020, the Department of Health and Human Services (HHS) announced a
plan to quarantine these American passengers in a Federal Emergency Manage-
ment Agency (FEMA) center in Anniston, Alabama. The mayor and other local
leaders in Anniston voiced concerns, including lack of preparation and notice,
not being given the opportunity to provide input, the speed involved in the federal
government’s decision, and their lack of knowledge of the plan’s details, such as
which hospitals HHS had “pre-identified” as designated care facilities.

On February 23, 2020, the Anniston County City Council approved a resolu-
tion to pursue legal action against the federal government to prevent passengers
from being transferred to the county for quarantine. While most officials and resi-
dents voiced support for the measure, Council Member Jay Jenkins emphasized
that the passengers were Americans in need of help and health care. Alabama
Governor Kay Ivey, Senator Richard Shelby, and U.S. Representative Mike Rogers
announced on social media that they received assurances from President Donald
Trump that no Diamond Princess passengers would be transferred to Anniston.
The White House did not comment on the decision to abandon the plan.

Simultaneously, a similar series of events played out in Costa Mesa, Califor-
nia, after the federal government designated a vacated, state-owned facility that
once housed residents with developmental disabilities as an isolation site for pas-
sengers from the Diamond Princess cruise ship who tested positive for COVID-19.
Local officials objected, stating that they were not included in the planning process
and citing concerns for the safety of Costa Mesa residents. On February 21, 2020,
U.S. District Judge Josephine Stanton in Costa Mesa issued a restraining order
that blocked the federal government from transferring the passengers to the city.
On February 28, 2020, the federal government announced that the plan to isolate
passengers in Costa Mesa had been abandoned.

SOURCES: Associated Press, 2020; Canales, 2020; Pereira, 2020; Whitcomb, 2020.

Border Control

On March 20, 2020, the CDC issued an order suspending crossings at
U.S. land borders by “persons traveling from Canada or Mexico (regard-
less of their country of origin) who would otherwise be introduced into a
congregate setting in a land Port of Entry (POE) or Border Patrol station.”!®
The order emphasized crowded conditions at immigration processing fa-

18CDC, Order Suspending Introduction of Certain Persons from Countries Where a Com-
municable Disease Exists (March 20, 2020).
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cilities, which are “not equipped to quarantine, isolate, or enable social
distancing.”!” Under the order, which has been periodically renewed by
the Trump and Biden administrations and remains in effect as of this writ-
ing, U.S. border authorities have relied on what has become known as the
“Title 42 process”—named for the title of the U.S. Code where the PHSA
is codified—to expel nearly 1.5 million migrants without screening them
to determine whether they qualify for asylum (Montoya-Galvez, 2022).
Because the CDC lacks implementation capacity, the border crossing order
is implemented by CBP pursuant to a request from the CDC director to
the Department of Homeland Security (DHS) and at the direction of the
president. The order references “public health emergency” conditions gen-
erally, but it does not include an automatic rescission provision tethered to
rescission of the HHS secretary’s Section 319 determination.

Residential Eviction Moratorium Orders

On September 4, 2020, following initial congressional authority, the
CDC issued an order strictly regulating residential evictions for nonpay-
ment of rent.2’ The order applied to tenants who met income eligibility
criteria and had exhausted available means of obtaining assistance. To
establish the nexus with the interstate spread of disease, the order required
tenants to provide a declaration under penalty of perjury that they would
likely be homeless or forced to move into a congregate or shared living
situation if evicted. The order relied on PHSA Section 361(a) (CDC, 2021a;
Congressional Research Service, 2021a).

The CDC supported the order with data showing the effect of home-
lessness on the spread of infectious diseases. Congress first initiated the
order under the CARES Act from March 2020 to July 2020. Once expired,
the CDC’s eviction moratorium took effect on September 4, 2020, and
was extended periodically until June 30, 2021 (Congressional Research
Service, 2021a). After the CDC allowed its standing eviction moratorium
to lapse and in response to litigation threatening to block the moratorium
on the grounds that it exceeded its authority, the CDC issued a new order
on August 3, 2021, limited to counties meeting the CDC’s thresholds for
substantial or high rates of community transmission.?! The eviction mora-

191d.

20The initial CDC order was issued shortly after a prior eviction moratorium instituted
by Congress under Section 4024 of the CARES Act had expired, but the CDC moratorium
was broader than the legislative one, which applied only to tenants receiving federal rental
assistance.

21CDC, Temporary Halt in Residential Evictions in Communities with Substantial or High
Transmission of COVID-19 To Prevent the Further Spread of COVID-19, 86 Fed. Reg. 43244
(August 6, 2021).
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torium orders did not include an automatic rescission provision tethered
to rescission of the HHS secretary’s PHE determination. The CDC eviction
moratoria went well beyond its previous orders, as it focused on housing
and homelessness and was struck down by the U.S. Supreme Court despite
previously allowing the moratorium to stand just weeks earlier.??

Transit Face-Mask Order

Under PHSA Section 361(a), on January 29, 2021, the CDC issued
an order requiring workers and passengers to wear face masks on shared
conveyances and in transportation hubs. In addition to Section 361, the
order referenced the CDC’s regulations relating to carriers.? To establish
the order’s nexus to interstate and international commerce and travel,
the CDC emphasized that “intrastate transmission of the virus has led
to—and continues to lead to—interstate and international spread of the
virus, particularly on public conveyances and in travel hubs, where pas-
sengers who may themselves be traveling only within their state or terri-
tory commonly interact with others traveling between states or territories
or internationally.”?* The Transportation Security Administration (TSA)
issued a security directive to enforce the CDC’s order.

The TSA’s Security Directive was periodically renewed and was set to
expire on May 3, 2022. But on April 18, a federal judge in the Middle
District of Florida issued a nationwide injunction against enforcement of
the transit mask requirement. The TSA immediately stopped enforcement
of the order. While the CDC did not indicate it would reinstitute the mask
order at the time, it informed the Department of Justice (DOJ) that having
the power to order mask use was still “necessary.” At the time of writing,
the DOJ had filed an appeal against the judge’s ruling to the U.S. Court of
Appeals for the 11th Circuit. The DOJ did not seek an emergency stay of
the judge’s nationwide injunction (Gostin and Hosie, 2022).

The CDC’s transit mask order was enforced by the TSA and other fed-
eral transit agencies and “may be enforced by cooperating state and local
authorities.”?® The CDC does not have authority to direct the TSA to en-
force its orders, but the president has the authority to coordinate the actions
of federal agencies. President Biden signed an executive order on January
21, 2021, directing the HHS secretary, the TSA, and “any other executive

. agencies . . . that have relevant regulatory authority” to take action,

22141 S. Ct. 2320 (2021).

2342 CFR §71.31(b) and 71.32(b).

24CDC, Requirement for Persons to Wear Masks While on Conveyances and at Transporta-
tion Hubs, 86 Fed. Reg. 8025 (January 29, 2021).

251d.
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“to the extent appropriate and consistent with applicable law, to require
masks to be worn in compliance with CDC guidelines” in airports and on
public transportation.?® The DHS responded by issuing an emergency de-
termination indicating that TSA will support the CDC “in the enforcement
of any orders or other requirements necessary to protect the transportation
system....”2” The TSA then issued a series of security directives to enforce
the CDC’s order.?®

The CDC’s transit mask order includes an automatic rescission provi-
sion tethered to the HHS secretary’s PHE determination. As for the cruise
conditional-sail order, this choice was not mandated by statute, but is con-
sistent with the CDC’s discretionary reliance on a PHE determination in
determining how long its order would meet the “necessity” standard under
Section 361(a).

Predeparture Testing Requirements for Air Passengers Entering the
United States and Vaccination Requirements under Immigration
Authorities

On December 25, 2020, the CDC issued an order requiring airlines to
ensure that all passengers aged two and older (including U.S. citizens) ar-
riving in the United States from the United Kingdom submit predeparture
test results (U.S. Embassy & Consulates in the United Kingdom, 2021).
This order was issued in the context of reports that the more transmissible
SARS-CoV-2 alpha variant was widely circulating in the United Kingdom.
On January 12, 2021, the CDC issued a new order requiring predeparture
testing for all airline passengers aged two and older arriving from any for-
eign country (CDC, 2022c¢). The later order, which has been periodically
renewed and remains in effect as of this writing, allows an exemption for
passengers who provide documentation of recent infection. In addition to
referring to PHSA Section 361(a), these orders referenced the CDC’s regu-
lations relating to “public health prevention measures, at U.S.%° ports of
entry or other locations, through noninvasive procedures . . . to detect the
potential presence of communicable disease” and issuance of “controlled
free pratique” stipulating conditions for carriers’ entry, disembarkation, or

26Executive Order 13998, 86 Fed. Reg. 7205 (January 21, 2021).

27DHS, Determination of a National Emergency Requiring Actions to Protect the Safety of
Americans Using and Employed by the Transportation System (DHS Determination 21-130)
(January 27, 2021).

28TSA, Security Measures—Mask Requirements (TSA Security Directive 1582/84-21-01)
(January 31, 2021).

2942 CFR §71.20.
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operation in certain stipulated conditions.3? These orders also include an
automatic rescission provision tethered to the PHE determination.

On October 25, 2021, President Biden issued an order rescinding
country-specific prohibitions on entry into the United States and replacing
them with a directive that noncitizen nonimmigrants entering the United
States by air must provide proof of vaccination for COVID-19.3! The
presidential order relies on the president’s immigration powers, not the
CDC’s powers. Thus, the order does not apply to U.S. citizens.??

Court Rulings on COVID-19 Relying on Narrow
Interpretation of the Public Health Service Act

Recent court rulings have interpreted the PHSA narrowly. In 2021, the
Supreme Court and lower federal courts enjoined the CDC’s eviction mora-
torium order in Alabama Association of Realtors v. Department of Health
and Human Services. The same year, a federal district court judge enjoined
the CDC’s cruise conditional-sail order and a circuit court panel declined
to postpone implementation of the injunction in Florida v. Becerra. Also
in 2021, a federal district court judge enjoined the CDC’s border control
order, but a circuit court panel postponed implementation of the injunction
in Huisha-Huisha v. Mayorkas. Additionally, a suit challenging the CDC’s
transit mask order is pending in federal district court.

Enjoinment of the CDC’s Eviction Moratorium Order

In Alabama Association of Realtors v. Department of Health and
Human Services, the U.S. Supreme Court enjoined the CDC’s eviction
moratorium order, holding that the plaintiffs were substantially likely to
succeed on their claim that the order exceeded the CDC’s statutory author-
ity. The Supreme Court’s ruling followed a series of lower court rulings,
in which most courts determined that the CDC had exceeded its statutory
authority.3? The Supreme Court majority based its decision on statutory

3042 CFR §71.31(b).

31Proclamation 10294, Advancing the Safe Resumption of Global Travel During the
COVID-19 Pandemic, 86 Fed. Reg. 206 (Oct. 25, 2021).

32This paragraph was modified after release of the report to the study sponsor to clarify the
type of entrant and mode of travel covered by this presidential order.

33See, e.g., Tiger Lily, LLC v. Dep’t of Housing & Urban Deuv., 5 F.4th 666 (6th Cir. 2021)
(holding eviction order exceeded CDC’s statutory authority); Terkel v. Ctrs. for Disease Con-
trol & Prevention, 521 E. Supp. 3d 662 (E.D. Tex. 2021) (accord); Skyworks, Ltd. v. Ctrs.
for Disease Control & Prevention, 524 F.Supp.3d 745 (N.D. Ohio 2021) (accord); but see
Chambliss Enterprises v. Redfield, 508 F.Supp.3d 101 (W.D. La. 2020) (holding CDC’s evic-
tion order did not exceed its statutory authority).
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interpretation alone, without resorting to constitutional arguments that
would constrain Congress’s ability to empower the CDC to regulate resi-
dential evictions in more specific terms. The Court reasoned that the second
sentence of Section 361(a), which lists specific examples of how the CDC
may use its power, “informs the grant of authority” in the first sentence.**
The Court described the examples listed in the second sentence as measures
that “directly relate to preventing the interstate spread of disease by iden-
tifying, isolating, and destroying the disease itself.”3’ In contrast, the court
determined the eviction moratorium “relates to interstate infection far more
indirectly: If evictions occur, some subset of tenants might move from one
State to another, and some subset of that group might do so while infected
with COVID-19.”3¢ Thus, the court concluded the CDC order should be
enjoined pending appeal because “reading both sentences together, rather
than the first in isolation, it is a stretch to maintain that §361(a) gives the
CDC the authority to impose this eviction moratorium.”3”

Enjoinment of the CDC’s Cruise Conditional-Sail Order

In Florida v. Becerra, a federal district court judge granted Florida’s
request for a preliminary injunction blocking the CDC from enforcing
its cruise ship conditional-sail order.® The judge held that the state was
likely to succeed on the merits of its claims because—among other argu-
ments discussed in the following—the order exceeded the CDC’s authority.
The Eleventh Circuit initially stayed the district court’s order, postponing
implementation of the injunction and permitting the CDC to enforce the
cruise ship order while litigation continued. A week later, shortly after
Florida filed a petition asking the Supreme Court to intervene in the case,
the Eleventh Circuit reversed this ruling, effectively blocking CDC enforce-
ment. Thus far, the Eleventh Circuit’s decision appears to have dissuaded
the Supreme Court from intervening in the litigation (which continues).

The district court’s opinion determined that the second sentence of
Section 361(a) (listing specific examples) “operates to limit CDC’s en-
forcement and implementation authority to only those actions resembling
‘inspection, fumigation, disinfection, ... [and] pest extermination.’”3° The
court described the cruise ship orders as “halting commerce by a fifteen-
month closure of one or more industries” and determined that action was
not “similar in scope and character the measures contemplated and autho-

34Ala. Ass’n of Realtors, 141 S.Ct. at 2488.

351d. (emphasis added).

361d.

371d.

38Florida v. Becerra, 544 ESupp.3d 1241 (M.D. Fla. 2021).
391d. at 1268.
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rized by Congress when enacting the statute.”#? In dicta, the judge opined
that “halting other public movement and activity nationwide” would also
exceed the CDC’s authority.*! To support his reading, the judge reasoned
that prior to the COVID-19 pandemic, federal health officials had deployed
measures that “resemble” the examples specifically enumerated in Section
361(a) but had not done anything resembling “the conditional sailing or-
der’s mandates.”*?

Enjoinment of the CDC’s Border-Control Order

In Huisha-Huisha v. Mayorkas, a federal district court judge granted
the plaintiff class’s request for a preliminary injunction blocking the ad-
ministration from relying on the CDC’s Section 362 authority to expel
migrants. The judge reasoned that Section 362, which allows the CDC to
suspend introduction of persons into the United States “simply contains no
mention of the word “expel”—or any synonyms thereof—within its text.”
Consistent with what the Supreme Court has called the “major questions
doctrine,” the judge reasoned that courts “expect Congress to speak clearly
if it wishes to assign to an agency decisions of vast ‘economic and political
significance,”” *3 the judge ruled that the CDC had exceeded its authority.
A three-judge panel of the DC Circuit granted the Biden administration’s
request to stay the district court’s injunction while their appeal is pending.**
As of this writing, the appeal is under review and the administration con-
tinues to enforce the order.

Pending Suit Challenging the CDC’s Transit Mask Order

The CDC’s transit mask order has also been challenged in lawsuits filed
in 2021 by private parties in the Middle District of Florida*’ and a new suit
filed in February 2022 by the state of Texas (joined by a private plaintiff)
in the Eastern District of Texas.*® The judges assigned to hear these cases

401d.

41d.

421d. at 1269.

43 Huisha-Huisha v. Mayorkas, __F.Supp.3d.__, 2021 WL 4206688, *11 (D.D.C. 2021).

4 Huisha-Huisha v. Mayorkas, Civ. No. 1:21-cv-00100-EGS (D.C. Cir., September 30, 2021)
(granting motion for a stay pending appeal).

*SHealth Freedom Def. Fund v. Biden, Civ No. 8:21-cv-1693-KKM-AEP (M.D. Fla., No-
vember 19, 2021) (denying defendant’s motion to transfer action to another judge hearing a
similar challenge); Wall v. Ctrs. for Disease Control, Case No: 6:21-cv-975-PGB-DCI (M.D.
Fla, December 18, 2021) (dismissing claims on procedural grounds without prejudice and thus
allowing the plaintiff to refile in the future).

46Van Duyne v. Ctrs. for Disease Control, Case No. 4:22-cv-00122-O (N.D. Tex.) (com-
plaint filed February 16, 2022).
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have not yet opined on the merits of the plaintiffs’ challenges, but the order
could be vulnerable under a narrow reading of Section 361(a) given that
the statute does not specifically endorse orders mandating the use of PPE.
Alternatively, the judges could find that the transit mask order “directly
relate[s] to preventing the interstate spread of disease by . . . isolating . . .
the disease itself” (the Supreme Court’s formulation in Alabama Associa-
tion of Realtors) and thus is similar enough to the examples specified in
Section 361(a) to fall within the CDC’s authority.

Taking all these, and other, cases as a whole, it is apparent to the com-
mittee that the CDC interventions to stem the introduction to or spread
of disease within the United States have often been delayed or blocked by
the courts. This underscores the need for legislative and regulatory reform
to ensure the CDC can exercise needed authority to protect the American
population.

MODERNIZING THE CDC’S PANDEMIC
PREVENTION AND RESPONSE AUTHORITY

The committee concludes that reforms are needed to modernize the
CDC’S pandemic prevention and response powers and to provide appro-
priate substantive and procedural safeguards of individual liberties. In the
wake of recent court decisions, there is considerable uncertainty about the
extent of the CDC’s power to implement measures that are not specifically
listed as examples in the PHSA. Uncertainty about the scope of the CDC’s
authority is particularly concerning given the limitations of other govern-
ment actors. It is also concerning because the CDC must be able to act
decisively and lawfully in a public health crisis.

State, tribal, local, and territorial (STLT) entities lack comprehensive
authority over international and interstate commerce and travel. Congress
lacks capacity for the swift responses and nimble adjustments required to
prevent or manage a pandemic. The courts could interpret the Supreme
Court’s opinion in Alabama Association of Realtors to permit the CDC to
require face coverings, proof of a negative test, self-quarantine on arrival,
or proof of vaccination on interstate conveyances and in transit hubs.
However, additional clarification from the courts may not be forthcoming.

Harmonization of STLT efforts is necessary for best use of regulatory
authority and infectious disease mitigation. As highlighted in the “Improv-
ing Coordination and Collaboration to Enhance Disease Control” chapter
conclusions, including federal interagency partners and interstate relation-
ships in coordination efforts could provide the CDC with greater opportu-
nities to best support state jurisdictions effectively.

To mitigate the chilling effect of uncertainty and incorporate lessons
learned from the COVID-19 pandemic, the committee recommends that
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Congress modernize the CDC’s pandemic prevention and response powers.
In addition, regardless of whether Congress amends Section 361, we recom-
mend that the CDC initiate rulemaking to clarify its interpretation of the
broadly delineated “necessary measures” provision and adopt procedural
requirements and substantive standards to govern the use of its powers.
Our recommended reforms will need to be consistent with constitutional
limits and must ensure the CDC’s powers are comprehensive, effective,
flexible, and exercised in ways that are consistent with principles of good
governance and equity.

Constitutional and Statutory Limits on Expansion of the CDC’s Authority

Reforms to modernize the PHSA must be consistent with constitu-
tional and statutory limits on expansion of the CDC’s authority, namely:
federalism limits, separation of powers and administrative law limits, and
protections for individual rights. The balance the committee is seeking is to
ensure prompt exercise of all powers needed to protect the public from the
introduction or spread of infectious diseases, while ensuring that the CDC
acts according to the available scientific evidence and consistent with the
protection of individual rights. The committee also wishes to ensure that
CDC powers are exercised fairly and equitably.

Federalism Limits

The powers that Congress delegates to the CDC must fall within
the limited federal powers enumerated in the Constitution, including
the power to regulate interstate commerce and travel, the power to at-
tach conditions to federal spending, and various foreign policy powers,
including treaties. If the spread of a communicable disease is confined to
a single state—and likely to remain so—then the federal government’s
regulatory power is far more limited. Federal influence can be expanded
by constitutionally conditioning acceptance of federal funds on adoption
of specific public health measures. However, spending conditions would
not readily enable the flexible powers the CDC needs for pandemic pre-
vention and response.

Separation of Powers and Administrative Law Limits

Some lower federal courts have gone further than the Supreme Court
majority by basing their decisions enjoining the CDC’s orders on consti-
tutional constraints that limit Congress’s ability to delegate authority to
the CDC in broadly delineated terms. For example, in Tiger Lily, LLC,
the Sixth Circuit reasoned that the CDC’ broad interpretation of Sec-
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tion 361(a) should be rejected under the major questions doctrine, which
holds that “Congress must ‘enact exceedingly clear language if it wishes
to significantly alter the balance between federal and state power and the
power of the Government over private property.””*” In addition, the Sixth
Circuit suggested the CDC’s broad interpretation of Section 361(a)’s “other
measures” language “could raise a nondelegation problem (Congressional
Research Service, 2021b)” The nondelegation doctrine holds that Congress
is constitutionally prohibited from delegating authority to the executive
branch in “open-ended” terms that do not provide sufficient standards to
limit agency discretion over policy choices. The Sixth Circuit explicitly re-
jected the CDC’s argument that public health necessity provided a sufficient
standard to guide the agency’s exercise of discretion. Similarly, in Florida
v. Becerra, the federal district court judge reasoned that if Congress had
intended to give the CDC such broad authority under Section 361(a), it
would amount to an unconstitutional delegation of legislative power. This
reasoning informed his narrow interpretation of the statute’s language,
based on the principle that judges should endeavor to construe statutes in
ways that avoid rendering them unconstitutional.

The doctrines endorsed by some lower court judges in the eviction
moratorium and cruise conditional-sail cases are highly controversial. Legal
scholars have pointed out that they have not yet won the support of a ma-
jority of the Supreme Court, but that could change in the near future. Such
a change “would mark a radical break with constitutional practice and
could entail the wholesale repudiation of modern American governance”
(Mortenson and Bagley, 2021, p.278). It would have particularly devastat-
ing consequences for pandemic prevention and response capabilities, given
how legislatures have traditionally relied on broadly delineated delegations
of authority to health agencies to control communicable diseases using
measures consistent with public health necessity.

Reforms should also require the CDC to follow appropriate procedures
to ensure its orders are promulgated transparently and through processes
that foster the public’s trust and cooperation. The Administrative Procedure
Act (APA), Congressional Review Act (CRA), and other statutes set forth
procedures that agencies must follow when they issue rules. In Florida
v. Becerra, the federal district court judge determined that CDC’s cruise
conditional-sail order was a “rule” within the meaning of the APA and,
therefore, the state was likely to succeed on its claim that the CDC had
failed to follow required notice and comment procedures. The Government
Accountability Office (GAO) has opined that the CDC’s transit mask order
is a “rule” for the purposes of the CRA and that the CDC violated the CRA

47Quotation from another decision. U.S. Forest Serv. v. Cowpasture River Pres. Ass’n, 140
S. Ct. 1837, 1849-1850 (2020).
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by failing to submit it for congressional review.*® Similar claims have been
raised against the CDC’s other orders, but the Supreme Court has not yet
reached these questions.

The procedures that govern the CDC’s exercise of its authority under
Section 361(a) and Section 362 are not detailed in the statute or accom-
panying regulations. In some of its COVID-19 orders, the CDC asserted
that the order was not a “rule” subject to the APA’s notice and comment
requirements, and, in the alternative, if it were a rule, then the APA’s “good
cause” exception applied.*” But lower court decisions indicate that in the
future, the CDC may need to engage in more formal procedures. New leg-
islation or CDC rulemaking should set forth these procedures more clearly.

Protections for Individual Rights

It will be critical that the CDC’s actions respect constitutional and
statutory protections for individual rights. To date, the CDC’s COVID-19
orders have not been successfully challenged on these grounds. Were the
CDC to limit gatherings or restrict gathering places, businesses, or travel
in the future, court decisions reviewing state and local COVID-19 orders
would provide useful guidance. The First Amendment’s Free Exercise and
Establishment Clauses and the federal and state Religious Freedom Restora-
tion Acts protect religious liberty. Under the new Supreme Court majority’s
emerging jurisprudence, if a CDC order includes any secular exemption, the
lack of a religious exemption on equal or better terms may trigger strict
scrutiny by the courts.’” First Amendment protections for freedom of ex-
pression and assembly may limit the extent to which gathering limits restrict
political events or protests.’! The Second Amendment’s protection for the

48 GAO, Centers for Disease Control & Prevention—Applicability of Congressional Review
Act to Requirement for Persons to Wear Masks While on Conveyances and at Transportation
Hubs (December 14, 2021).

495 U.5.C. §553(b)(3)(B).

S0See, e.g., Tandon v. Newsom, 141 S.Ct. 1294 (2021) (barring California officials from
enforcing generally applicable gathering restrictions against religious gatherings, including
in private homes); but see Does 1-3 v. Mills, 142 S.Ct.17 (2021) (denying an application for
injunctive relief and thus allowing Maine officials to implement a vaccination requirement for
health care workers that allowed medical exemptions, but not religious exemptions).

51The lower courts have applied more deferential (rational basis) review to restrictions on
social gatherings compared to the heightened or strict scrutiny some have applied to restric-
tions on gatherings for religious or political purposes. See Henry v. DeSantis, 461 ESupp.3d
1244, 1254 (S.D. Fla. 2020) (denying a request for preliminary injunction for a plaintiff who
did not have any specific plans to engage in political protests after finding no “generalized right
of social association under the First Amendment’s freedom of association™).
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right to bear arms may constrain restrictions that affect firearm purchases.*?
The extent to which the Constitution protects freedom of movement and
travel during PHEs is uncertain. At least one lower court closely scrutinized
a state order requiring interstate travelers to self-quarantine, but found the
requirement satisfied the strict scrutiny standard because a less restrictive
alternative was not reasonably available at the time.>3 Privacy protections
apply to the CDC’s collection, storage, and use of personal health informa-
tion. The Health Insurance Portability and Accountability Act (HIPAA)
Privacy Rule does not govern the CDC’s actions, and exceptions to the
Privacy Rule allow covered entities to share protected health information
with the CDC or other federal or STLT public health authorities.** The
CDC is governed by the Privacy Act of 1974% and the Confidential Infor-
mation Protection and Statistical Efficiency Act of 2002,°¢ which establish
data security and confidentiality requirements for personally identifiable
information collected and stored by federal agencies.

Clarifying the Scope and Limits of the CDC’s Authority

We recommend that Congress modernize the PHSA to clarify the scope
and limits of the CDC’s authority when narrowly targeted containment
measures fail. To fill gaps in STLT powers and ensure capacity for a nation-
ally coordinated response to prevent and mitigate future pandemics, we
recommend that Congress amend the PHSA to specify that the “necessary
measures” authorized in Section 361(a) may include regulation of interna-
tional and interstate travel, requirements to wear face coverings or other
PPE, restrictions on mass gatherings, occupancy limits or sanitation require-
ments for gathering places, protections to support compliance with public

52See, e.g., McDougall v. County of Ventura, Civ. No. 20-56220 (9th Cir. January 20, 2022)
(holding that COVID-19 orders closing gun shops failed strict scrutiny and, in the alternative,
failed intermediate scrutiny); but see Dark Storm Industries LLC v. Cuomo, 471 ESupp.3d
482 (N.D.N.Y 2020) (granting summary judgment against plaintiffs after applying intermedi-
ate scrutiny to their claim alleging governor’s order closing gun shops violated their Second
Amendment rights) (judgment vacated and appeal dismissed as moot on October 5, 2021).

33 Bayley’s Campground, Inc. v. Mills, 958 F.3d 153 (2021) (assuming, without deciding,
that strict scrutiny was the proper standard for reviewing Maine’s executive order requiring
interstate travelers to self-quarantine on arrival and prohibiting them from doing so in tem-
porary lodgings within the state, but finding strict scrutiny was probably satisfied because no
less restrictive alternative was reasonably available at a time when COVID-19 testing was
not readily accessible). Other courts applying more deferential standards to self-quarantine
requirements for interstate travelers relied on an interpretation of Jacobson v. Massachusetts
that the Supreme Court has indicated it disfavors.

5445 CFR §164.512(b).

35 U.S.C. §552a.

5644 U.S.C. §3501 et seq.
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health guidance, as well as other necessary powers. As for the measures
specified in Section 361(a)—(d), use of these powers would be contingent on
a finding by the CDC director that they “are necessary to prevent the in-
troduction, transmission, or spread of communicable diseases from foreign
countries into the States or possessions, or from one State or possession into
any other State or possession.”” The COVID-19 pandemic has revealed
how a coordinated, evidence-based national strategy is needed to prevent
and control dangerous infectious disease outbreaks. The CDC ought to
have ample powers to do that, consistent with the federal government’s
constitutional obligations to prevent hazards in interstate or international
commerce and act expressly in the interests of national security.

It is also important to ensure that the CDC does not overreach or exceed
its legitimate regulatory authority. PHSA amendments will need to specify
the conditions that must be met before the CDC may use its Section 361(a)
powers to mandate protections that apply to the general public regardless
of known or suspected infection or exposure. A particularly apt guardrail
that the CDC voluntarily adopted for some, but not all, of its COVID-19
orders was an automatic rescission provision tethering the continued neces-
sity of the CDC’s order under Section 361(a) to the termination of the HHS
secretary’s PHE determination under Section 319. The current text of the
PHSA does not condition any of the CDC’s powers on the existence of a
PHE. Some uses of Section 361(a) powers—such as the CDC’s isolation of
an individual traveler reasonably believed to be infected with extensively
drug-resistant tuberculosis or the Food and Drug Administration’s (FDA)
prohibition on the sale of pet turtles that may carry salmonella’®*—should
not be conditioned on a PHE. But intrusive or disruptive measures applied
to the general public in the absence of individualized risk assessments to
determine known or suspected infection or exposure should be contingent
on the HHS secretary’s PHE determination and additional criteria by which
the HHS secretary may determine that more narrowly targeted interventions
are insufficient to prevent the interstate spread of disease.

We recommend that Congress amend the PHSA to add a new subsec-
tion. The new subsection would parallel Sections 361(b)—(d), which set
forth the conditions under which Section 361(a) powers may be used to
apprehend, detain, or conditionally release individuals. Drawing on lan-
guage used in other subsections, our proposed new Section 361(f) would
be as follows:

5742 U.S. Code §264.

58 Independent Turtle Farmers of Louisiana, Inc. v. U.S., 703 E.Supp.2d 604 (W.D. La. 2010)
(upholding an FDA ban on sale of small turtles under Section 361). Like the CDC, the FDA
has powers under Section 361(a) thanks to a delegation of authority from the HHS secretary.
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Regulations prescribed under this section may provide for restrictions on
or requirements for persons engaged in international or interstate travel,
requirements to wear face coverings or other personal protective equip-
ment in specified settings, restrictions on mass gatherings, occupancy limits
or sanitation requirements for gathering places, and protections related to
housing and employment for the purpose of supporting compliance with
public health guidance. These measures may be prescribed in the absence
of individualized risk assessments only upon a determination by the HHS
secretary that:

(1) a public health emergency exists as set forth in section 247d(a) of
this title;

(2) apprehension, detention, examination, and conditional release
of individuals based on known or reasonably suspected infection
or exposure and inspection, fumigation, disinfection, sanitation,
pest extermination, or destruction of animals or articles found to
be infected or contaminated would not be effective in preventing
the introduction, transmission, or spread of a designated list of
communicable diseases from foreign countries into the States or
possessions, or from one State or possession into any other State
or possession; and

(3) STLT regulations are insufficient to prevent the introduction,
transmission, or spread of communicable diseases from foreign
countries into the States or possessions, or from one State or pos-
session into any other State or possession.

This language would provide the specificity some federal judges require
while also imposing appropriate limits that are not currently mandated by
statute. Key terms (e.g. “gatherings” and “gathering places”) would be left
for the CDC to define via rulemaking.

We recommend that Congress preserve the language in Section 361(a)
authorizing “other measures” officials deem necessary. A future threat
could pose unforeseen dangers or require measures that lawmakers cannot
anticipate in specific terms. In such a scenario, the courts may be more for-
giving of the CDC’s use of broadly delineated powers than they have been
during the COVID-19 pandemic. One approach would be to amend Section
361(e) to add a savings clause expressly stating: “Regulations prescribed
under this section shall not preempt state and local regulations that are
more protective of public health.”

We recommend that the CDC’s exercise of Section 361 powers estab-
lish a federal floor of public health protection without preempting state
and local governments from adopting evidence-based additional layers of
protection. Were the issue to be litigated—and to date it has not been—
courts may interpret the current language in Section 361(e) to spare more
stringent state and local laws from federal preemption. However, Congress
could speak even more clearly on this issue to prevent federal officials
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from using Section 361 powers to prohibit state and local public health
protections.

For some measures adopted in some settings, federal resources for
implementation and enforcement are likely to be inadequate—even when
the president directs other federal agencies to assist. But a CDC order that
creates a floor of protections by preempting conflicting state laws could
empower local governments to implement and enforce public health pro-
tections using their own resources, without interference from state govern-
ments who oppose them.

Rulemaking to Clarify the Scope and Limits of
the CDC’s Powers Under Section 361(a)

We recommend that the CDC initiate rulemaking to clarify the scope
and limits of its powers under Section 361(a). Whether or not Congress
amends Section 361, the CDC should adopt definitions, procedural re-
quirements, and substantive standards to govern orders that are not based
on known or suspected infection or exposure of specific individuals. In a
multiyear process completed in 2017, the CDC modernized its regulations
for interstate and international quarantine and isolation of individuals. The
2017 rules adopt significant protections to ensure the CDC’s quarantine, iso-
lation, and conditional release orders are consistent with the best available
scientific evidence and constitutional protections. But these reforms failed to
address the scope and limits of the CDC’s authority to mitigate widespread
community transmission when targeted containment efforts fail.

New regulations applicable to the CDC’s use of its powers under the
“necessary measures” provision in Section 361(a) would guide officials
when they exercise discretion under existing (or newly amended) statutory
authorities. However, such regulatory reforms may not overcome narrow
statutory interpretations by the federal courts.

SURGE FUNDING FOR OUTBREAK RESPONSE

Challenges in Obtaining Timely Surge Funding

Historically, funding for large-scale public health emergencies has pri-
marily relied on redirecting (i.e., reprogramming) appropriated funds from
other day-to-day mission requirements, generally from HHS annual budgets
(Alton and Carlin, 2020). During certain infectious disease outbreaks—
such as the HIN1 influenza pandemic (2009), the Ebola virus disease epi-
demic (2014-2016), the Zika virus disease outbreak (2015-2016), and the
COVID-19 pandemic—Congress passed supplemental appropriations to
fund response activities. However, the surge funding often came late, and
these congressional actions were often politically controversial.
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The Public Health Emergency Fund (PHEF),’® established in 1983,
is available to the secretary of HHS without fiscal year limitation to take
appropriate action in response to a public health emergency.®® Apart from
special congressional appropriations from the PHEF during a PHE,®!
reserve funds for outbreak response primarily come from HHS and its
various operating divisions (Alton and Carlin, 2020). In responding to
the 2009 HIN1 influenza pandemic, multiple HHS programs “assessed”
funds to be reprogrammed, as allowed by statute, to cover costs for devel-
opment and production of the vaccine. This maneuver adversely impacted
multiple programs for many years. For instance, the Strategic National
Stockpile®? (SNS) had programmed funds to obligate to a vaccine contract
to the Chemical, Biological, Radiological and Nuclear Office (CBRN) that
were lost to funding for the HINT1 event and never replaced (Congressio-
nal Research Service, 2009; Simon and Evstatieva, 2020). This initiated
a shortfall in medical countermeasures for CBRN events that continues
today (Burel, 2020). Similarly, in an effort to respond to the Zika crisis
(2015-2016), the CDC had to move funds from critical programs to cover
costs that were immediately required (Boddie, 2015; DeLauro, n.d.). Dur-
ing the Ebola epidemic (2014-2016), the SNS had to move money planned
for purchasing medical countermeasures for CBRN emergency response,
resulting in shortfalls in other critical material needs (Boddie, 2015; De-
Lauro, n.d.).

59 «“There is established in the Treasury a fund to be designated as the “Public Health Emer-
gency Fund” to be made available to the secretary without fiscal year limitation to carry out
subsection (a) only if a public health emergency has been declared by the secretary under such
subsection or if the secretary determines there is the significant potential for a public health
emergency, to allow the secretary to rapidly respond to the immediate needs resulting from
such public health emergency or potential public health emergency. The secretary shall plan for
the expedited distribution of funds to appropriate agencies and entities. There is authorized to
be appropriated to the Fund such sums as may be necessary . . .” Public Health Emergencies,
42 U.S. Code §247d. (1983).

60See Pub. L. No. 98-49, 97 Stat. 245 (1983).

61<If the secretary determines, after consultation with such public health officials as may be
necessary, that—(1) a disease or disorder presents a public health emergency; or (2) a public
health emergency, including significant outbreaks of infectious diseases or bioterrorist attacks,
otherwise exists, the secretary may take such action as may be appropriate to respond to the
public health emergency, including making grants, providing awards for expenses, and enter-
ing into contracts and conducting and supporting investigations into the cause, treatment, or
prevention of a disease or disorder . . .” Public Health Emergencies, 42 U.S. Code §247d.
(1983) (Source: https://www.law.cornell.edu/uscode/text/42/247d; accessed March 4, 2022).

62The Strategic National Stockpile, within the Office of the Assistant Secretary for Prepared-
ness and Response, is “part of the federal medical response infrastructure and can supplement
medical countermeasures needed by states, tribal nations, territories and the largest metropoli-
tan areas during public health emergencies.” More information is available from https://www.
phe.gov/about/sns/Pages/default.aspx (accessed March 4, 2022).


https://www.law.cornell.edu/uscode/text/42/247d
https://www.phe.gov/about/sns/Pages/default.aspx
https://www.phe.gov/about/sns/Pages/default.aspx
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The mere existence of federal mechanisms to mobilize assistance to
state and local governments does not guarantee adequate and timely fund-
ing during an outbreak (Katz et al., 2017). For instance, political conten-
tions can delay passage of emergency appropriations legislation acceptable
to both Congress and the White House. Likewise, Congress took a full year
to authorize President Obama’s emergency funding request for the Zika
response (Gostin, 2018). Funding for the Ebola response was delayed for
months (NACCHO, 2017). Congress did not appropriate funding for the
Ebola response until December 2014, even though the federal, state, and
local public health response had been ongoing since summer 2014 and the
first case in the United States was confirmed that September.

These challenges underscore the extent to which the current method
of emergency response funding from committed appropriations is neither
suitable nor sufficient. Reliance on supplemental appropriations for every
discrete response raises the possibilities that Congress (1) may choose
not to approve funds (DeBonis, 2021), (2) will approve inadequate funds
(O’Toole, 2007), (3) will direct funding in particular directions which do
not align with public health priorities, and (4) will act too slowly to contain
contagious disease (DeLauro, n.d.).

Ways to Streamline Mechanisms for Surge Funding

The Committee considered a range of opportunities to streamline and
expedite surge funding mechanisms by mitigating the challenges inherent
in the current structure. Proposed alternatives include:

e Establishing a new public health emergency contingency fund
that can be triggered under certain criteria during a public health
emergency,

e Establishing a fund similar to the HHS’s Federal Emergency Manage-
ment Agency’s (FEMA) Disaster Relief Fund (DRF) (FEMA, 2013), or

e Appropriating funds to the existing enacted Public Health Emer-
gency Fund that has not received appropriations since FY1999,
with the account maintaining a zero balance since 2012 (Katz et
al., 2017), and

e Appropriating funds to the proposed Infectious Disease Rapid
Response Reserve Fund® (Alton and Carlin, 2020).

63<There is established in the Treasury a reserve fund to be known as the “Infectious
Diseases Rapid Response Reserve Fund” (the “Reserve Fund”): Provided, That of the funds
provided under the heading “CDC-Wide Activities and Program Support” [132 Stat. 3073],
$50,000,000, to remain available until expended, shall be available to the Director of the CDC
for deposit in the Reserve Fund” (Infectious Diseases Rapid Response Reserve Fund, 42 U.S.
Code §247d-4a, 2018).
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The Committee’s recommended solution is to appropriate funds to
the PHEF to be controlled by the secretary of HHS and used subsequent
to a declared PHE. This would serve to prevent reliance on supplemental
appropriations and congressional approval of funds (DeLauro, n.d.). This
solution would also place a cabinet-level official responsible to reporting
to Congress that criteria for release of funds have been met, similar to the
Stafford Act.®* Importantly, these funds would “supplement, but do not
supplant, other federal, state, and local funds provided for public health
grants, awards, contracts, and investigations” (ASPR, 2019) upon decla-
ration of a public health emergency. In an effort to replenish the Public
Health Emergency Fund, the Public Health Emergency Response and Ac-
countability Act was introduced in July 2021.%° The bill also exempts the
Public Health Emergency Fund from sequestration, which is a process of
automatic, usually across-the-board spending reductions under which bud-
getary resources are permanently canceled to enforce specific budget policy
goals (H.R.5723—116th Congress [2019-2020]: Public health emergency
fund act, 2020).

This solution offers several advantages. It utilizes established legislative
authority without the need for an additional fund or the need for additional
wholly new legislative authority. Adding another new fund may prove con-
fusing to the Congress and difficult for HHS and Office of Management
and Budget (OMB) to determine the appropriate target for funds and use
for a response. The solution also establishes a ready reserve of funds in the
PHEF without fiscal year limitation, thus would not require additional con-
gressional action during an immediate response. Because the fund provides
“no-year money that can be carried over if it is not needed right away, it
obviates the need for future emergency supplementals” (Alton and Carlin,
2020). Immediately upon declaration of a PHE, it would allow the DGMQ
among other HHS operational divisions and their sub-elements to access
those funds for testing equipment, other materials, facilities, contract staff
support, and quarantine facilities. Moreover, a surge capability could be
added to existing legislated authorities that would allow a limited use of
these funds prior to a full PHE declaration, much like FEMA’s Disaster Re-
lief Fund that can be used prior to a hurricane land fall. The Post-Katrina
Emergency Response Act (PKEMRA) could be used as model.%¢ This could

%4The Robert T. Stafford Disaster Relief and Emergency Assistance Act, PL 100-707, was
signed into law November 23, 1988, and amended the Disaster Relief Act of 1974, PL 93-
288. The Stafford Act constitutes the statutory authority for most federal disaster response
activities, especially as they pertain to FEMA and FEMA programs.

65 https://www.congress.gov/bill/117th-congress/senate-bill/2467/text?r=53&s=1 (accessed
March 4, 2022).

%6 More information about the Post-Katrina Emergency Response Act is available from
https://emilms.fema.gov/is_0822/groups/20.html (accessed March 4, 2022).


https://www.congress.gov/bill/117th-congress/senate-bill/2467/text?r=53&s=1
https://emilms.fema.gov/is_0822/groups/20.html
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be of particular importance for the DGMQ, because border measures must
be used very early in an outbreak if they are to have any value in mitigat-
ing the spread. The Fund®” may also be used to facilitate cross-sectorial
coordination (Alton and Carlin, 2020). Furthermore, this solution would
likely garner public support. A 2016 survey by the Annenberg Public Policy
Center shows that 63 percent of people said they support having a fund that
the president can draw on to deal with an epidemic without having to ask
Congress (Annenberg Public Policy Center, 2016; Kodjak, 2016).

This recommended solution does have potential drawbacks, however.
It might easily be ignored by appropriators until a need actually exists,
although this might be mitigated by a mandatory appropriation to start to
replenish funds as they are used. Additionally, it could detract from con-
gressional appropriation of additional supplemental funds, if the balance is
determined at the outset of the response to be sufficient. Congress might also
insist on depletion of funds prior to supplemental appropriation. Another
disadvantage is its potential to limit the discretion of Congress to further
specifically direct appropriations to the fund according to congressional-
response priorities, rather than the executive-branch response priorities—
although this might be an advantage from the perspective of the executive
branch. Importantly, this solution would require the establishment of guard
rails and clear congressional reporting. Furthermore, the PHEF does not
have a strong existing track record to draw on. HHS officials reported that
the Public Health Emergency Fund was last used in 1993, in response to a
Hantavirus outbreak in the Southwest United States (GAO, 2018). Since its
inception, Congress has only allocated funds to the PHEF on two occasions,
first in 1987 and the most recent allocation being in FY1999 (DeLauro,
n.d.; NACCHO, 2017). Due to congressional reticence to appropriate to
the PHEF, it now sits nearly empty (DeLauro, n.d.). The availability of a
standing contingency fund for public health emergencies through legislative
reform could be key for a rapid and effective response to infectious disease
threats. This notion is further discussed in the “Changes in the DGMQ’s
Organizational Capacity and Infrastructure” chapter, which details the cur-
rent DGMQ budget and spending in addition to the emphasis on the urgent
need for a sustainable and proactive emergency funding system.

Possible Fund Allocation Criteria and Response/Reporting Requirements
The Committee identified a set of possible criteria for fund allocation:

e When a public health emergency declaration has been made;
e When state or Indian Tribal Government resources are over-

6742 U.S. Code §247d—Public health emergencies.
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whelmed, similar to requests for support made through FEMA
regional offices.®® Such requests might require (1) confirmation
that appropriate action has been taken by local emergency response
authorities, (2) a description of efforts and resources utilized to al-
leviate the emergency, and (3) a description of the type and extent
of additional federal assistance required;

e When positivity rates reach an established threshold, which would
require the development of escalation criteria based on Laboratory
Response Network detection®® (Katz et al., 2017);

e  When the number of refugee arrivals exceeds initial planning fig-
ures (CERE 2017);

e  When evidence of a new outbreak at a large scale requires interna-
tional assistance (CERF, 2017).

The committee also identified a set of reporting and accountability
requirements. In addition to normal Public Health Emergency report-
ing requirements the secretary of HHS must report to Congress: (1)
an explanation of why currently nonemergency appropriated funds are
insufficient for the response; (2) a description of the activities that will
be funded; (3) a preliminary estimate of the amount of funding that will
be required for the response; and (4) a description of the STLT or Indian
tribal government resources that will also be used to mitigate the public
health emergency.

The purpose of specifying criteria and requiring reporting and account-
ability mechanisms is to ensure that HHS, and its subsidiary the CDC, uses
surge funding in an appropriate and effective way, and does not simply use
emergency funding for day-to-day operations.

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

By constitutional design, the United States has several levels of govern-
ment, including federal, state, tribal, territorial, and local. Executive and
legislative branches at each level of federal, state, territorial, and tribal gov-
ernments hold overlapping powers to prevent and manage communicable
disease outbreaks, epidemics, and pandemics.

68 More information about FEMA’s role in this regard is available from https://www.fema.
gov/disaster/how-declared (accessed March 4, 2022).

®The Laboratory Response Network is . . . an integrated network of state and local public
health, federal, and military laboratories [that]provides diagnostic capacity to detect biological
events and other PHEs across the United States. These networks allow rapid detection and
reporting of events at the state and federal levels for decision-making” (Katz et al., 2017).


https://www.fema.gov/disaster/how-declared
https://www.fema.gov/disaster/how-declared
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Conclusion 6-1: While tribes, states, and localities hold primary public
health powers, the federal government has an important role to play
where purely state or local action cannot avert the risk to the Ameri-
can public. At each level of government there are checks and balances
between the legislative, executive, and judicial branches of government.
The Constitution creates the judiciary as a third branch of government,
charged with interpreting laws and regulations, and ensuring their con-
stitutionality. During the COVID-19 pandemic, some judicial rulings
appeared to go beyond settled precedents, thus perhaps unnecessarily
delaying or blocking needed public health powers. This constitutional
structure entails benefits and disadvantages. When one branch or level
of government abdicates its role, redundant responsibilities allow oth-
ers to step in. Under ideal conditions, shared responsibility empowers
governments to cooperate with each level and branch of government
playing to its strengths. However, tensions can arise among levels,
and even branches, of government. Key actors may fail to act or even
block effective science-based measures, sometimes due to politicized
or ideologically driven motivations. Even the judiciary has, at times,
delayed or blocked urgent public health responses. These factors may
undermine a nationally coordinated response. Uncertainty created by
recent court rulings could chill agency action if Congress or the execu-
tive does not intervene.

Recommendations

Recommendation 6-1: Congress should improve the legal author-
ity and flexibility of the Centers for Disease Control and Prevention
(CDC) in responding to public health threats by modernizing and
improving the 1944 Public Health Service Act in several ways:

1. Give the CDC authority to effectively act to prevent or mitigate
current and future public health threats. The CDC should have
the authority it needs but must act consistently with scientific
evidence, and only where necessary to prevent the interstate,
intrastate, or international spread of infectious diseases. The
CDC should also use the least restrictive alternative means that
reasonably can be predicted to achieve an important public
health objective.

2. Specifically delegate congressional power to reflect what the
CDC needs to carry out its mission through evidence-based
measures. These delegations should provide the CDC with ro-
bust authority and the necessary flexibility to implement sci-
ence-based public health measures
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3. Include protections for individual rights and freedoms including
procedural due process, where constitutionally warranted and
feasible, to challenge any order under the Act.

4. Ensure that CDC authorities are fairly and equitably utilized.
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and Prevention and co-chair of the mobile health group in the Center for
Population Health Sciences at Stanford University. He is a professor of pe-
diatrics and health policy at Stanford University. He received his B.S. from
MIT, M.D. from Harvard Medical School, and Ph.D. in policy analysis
from RAND. After pediatric residency training at the University of Califor-
nia, San Francisco, he worked in Greater China with McKinsey and Com-
pany. In 2000, he served as the project manager for Taiwan’s Healthcare
Reform Taskforce. He is currently on the RAND Health Board. Dr. Wang
has conducted an independent evaluation on Taiwan’s COVID-19 response
and has published extensively on both Taiwan’s experience as well as other
ways to improve the detection, containment, and mitigation of COVID-19.

Among his honors, he was selected as the student speaker for the Har-
vard Medical School commencement ceremony in 1996, is a recipient of the
2011 National Institutes of Health Director’s New Innovator Award, and
was an invited speaker for the Johns Hopkins Bloomberg School of Public
Health’s 100th Year, Child Health Policy Symposium.

Rueben Warren, Ph.D., M.P.H., DrPh, is professor of bioethics and direc-
tor of the National Center for Bioethics in Research and Health Care at
Tuskegee University. He has served as dean of the School of Dentistry
at Meharry Medical College (MMC) (1983-1988); associate director for
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minority health at the Centers for Disease Control and Prevention (1988-
1997); associate director for urban affairs at the Agency for Toxic Sub-
stances and Disease Registry (1997-2004); and director of infrastructure
development at the National Institute for Minority Health and Health
Disparities (part-time, 2004-2007). His professional and research interests
include health services research, minority health, public health, ethics and
theology, environmental justice, and international health. In 1999, Dr.
Warren received the Distinguished Harvard Alumni Award. From MMC
he has received an honorary degree of Doctor of Medical Science (1999),
the President’s Distinguished Service Award (2001), a School of Dentistry
Dean Emeritus (2003) appointment, and an honorary Doctor of Humane
Letters (2013). From the NYU School of Dentistry, he received the Michael
C. Alfano Award for Promoting Diversity (2010). He earned a BA in biol-
ogy at San Francisco State University; a doctor of dental surgery at MMC;
an MPH, DrPH, and teaching fellowship at Harvard School of Public
Health; residency in dental public health at the Harvard School of Dental
Medicine (board certified in dental public health); a masters of divinity at
the Interdenominational Theological Center; and a certificate in bioethics
at Georgetown University.

STAFF

Liz Ashby is an associate program officer with the Board on Global Health,
where she supports the Forum on Microbial Threats. Her previous work
with the National Academies includes writing, research, and program sup-
port for the studies Globally Resilient Supply Chains for Pandemic and
Seasonal Influenza Vaccines and Vaccine Research and Development to
Advance Pandemic and Seasonal Influenza Preparedness and Response:
Lessons from COVID-19. Previously, she conducted research in collabora-
tion with the PREDICT project for global disease surveillance to assess
risk factors for zoonotic disease transmission in Kenya. She also worked
with a private consulting company to apply social marketing interventions
and innovative technologies to pressing global health issues. Her primary
interests include applying a One Health lens to analyze challenges related
to emerging pandemic threats. She has an M.S. in environmental science
from George Mason University, where she studied the intersection of hu-
man, animal, and environmental health.

Elizabeth Ferré, M.P.H., is a research associate with the Board on Global
Health in the Health and Medicine Division at the National Academies of
Sciences, Engineering, and Medicine in Washington, DC. She is currently
working on the Analysis to Enhance the Effectiveness of the Federal Quar-
antine Station Network Based on Lessons from the COVID-19 Pandemic
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project. Previously, she has worked on sustainable financing methods for
global health security and preparedness for the Global Health Security
Agenda Consortium through Gryphon Scientific. Her interests lie in antici-
pation, prevention, detection, and response to infectious diseases, global
health security, pandemic preparedness, and achievement of health equity.
She is originally from Boston, Massachusetts, and attended James Madison
University for a bachelor’s of science in public health and then completed
a master’s of public health with a concentration in global health from the
University of Maryland School of Medicine.

Rose Marie Martinez, Sc.D., has been the Director of the Health and
Medicine Division’s (formerly the Institute of Medicine’s) Board on Popu-
lation Health and Public Health Practice since 1999. Prior to joining the
Academies, Dr. Martinez was a senior health researcher at Mathematica
Policy Research (1995-1999) where she conducted research on the impact
of health system change on the public health infrastructure, access to care
for vulnerable populations, managed care, and the health care workforce.
She is a former assistant director for health financing and policy with the
U.S. General Accounting Office and served for 6 years directing research
studies for the Regional Health Ministry of Madrid, Spain.

Julie A. Pavlin, M.D., Ph.D., M.P.H., is the director of the Board on Global
Health and is board certified in preventive medicine and public health. She
is a retired Colonel in the U.S. Army with previous assignments includ-
ing the Armed Forces Research Institute of Medical Sciences in Bangkok,
Thailand; the Walter Reed Army Institute of Research; and the U.S. Army
Medical Research Institute for Infectious Diseases. After she retired from
active duty, she served as the deputy director at the Armed Forces Health
Surveillance Center. She concentrated most of her time with the Department
of Defense in the design of real-time disease surveillance systems and was a
cofounder of the International Society for Disease Surveillance.

Emilie Ryan-Castillo is a research assistant with the Board on Global
Health. She has a B.S. in public health from American University. In the
past, she was a program assistant at FHI 360 and worked on diabetes
prevention and childhood obesity research projects. In this role, she helped
execute several large meetings bringing together the top researchers from
the Centers for Disease Control and Prevention, the National Institutes of
Health, the U.S. Department of Agriculture, and the Robert Wood Johnson
Foundation for the National Collaborative on Childhood Obesity Research.
She recently served as a rural community health volunteer in Peace Corps
Benin, where she worked on improving maternal health, vaccination rates,
and community outreach at a local clinic in the Borgou Department.
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Tequam Worku, M.P.H., is a program officer for the Board on Global
Health at the National Academies of Sciences, Engineering, and Medicine.
She previously worked at the Association of State and Territorial Health
Officials as a senior analyst for Clinical to Community Connections, man-
aging federally funded projects on community health workers and ending
the HIV epidemic. Her past experience also includes working on federally
funded projects related to chronic diseases and the development of healthy
communities, including the promotion of healthy aging and hypertension
prevention and control (the Million Hearts Initiative). Tequam has worked
on various research projects on topics including breast cancer disparities
and cultural competency in health care. Additionally, she has worked in-
ternationally supporting data analysis and knowledge management efforts.
She is committed to efforts aimed at bridging disparities in health and has
been actively involved in health-equity initiatives. She earned her B.A. in
biology from University of Maryland Baltimore County and an M.P.H.
from The George Washington University and is currently pursuing a DrPH
at Morgan State University.
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Agendas: Open Committee Meetings

This appendix presents the agendas for the open portions of the commit-
tee’s meetings, at which a wide range of experts provided invaluable input
to the committee’s deliberations.

Committee on the Analysis to Enhance the Effectiveness of the Federal Quar-
antine Station Network Based on Lessons from the COVID-19 Pandemic

November Meetings

November 8, 15, and 18, 2021
November 8, 2021, 11:00 a.m. to 3 p.m. ET
November 15, 2021, 11:00 a.m. to 2 p.m. ET

November 18, 2021, 1 p.m. to 4 p.m. ET

Meeting Objectives

e Conduct committee and staff introductions

* Orient the committee to the National Academies consensus study process

e Conduct the bias and conflicts of interest discussion

* Hold an open session to hear from sponsoring agencies on their perspectives
for the statement of task

* Hear from external speakers to get a landscape of the issues related to each task

* Discuss the statement of task and agree on an approach for completing the
study

¢ |dentify information needs and a work plan for addressing the statement of task

e Determine the framework for the report

217
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11:00 a.m.

11:10 a.m.

11:30 a.m.

11:50 a.m.

12:00 p.m.

Monday, November 8, 2021
OPEN SESSION

Welcome, Introductions, and Meeting’s Objective

GrorGes C. BENjaMIN, Committee Chair

Executive Director

American Public Health Association

e Discuss the plan for this meeting, including expec-
tations for where the committee wants to be with
regard to the main areas of information by the end of

the third day

SPONSOR BRIEFING:

DISCUSSION OF THE STATEMENT OF TASK

Division of Global Migration and Quarantine Overview
and COVID-19 Regulatory Activities

JENNIFER BuiGut

Associate Director for Policy and Regulatory Affairs
Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

BrIAN MASKERY

Health Economist

Division of Global Migration and Quarantine
U.S. Centers for Disease Control and Prevention

Recommendations and Implementation from the 2006
National Academies Report

MarTIN CETRON

Director

Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

Discussion with Committee
Break

End of Open Session
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SPEAKER AND DISCUSSION ON HISTORY OF
BORDER QUARANTINE

1:15 p.m. Welcome and Introduction from the Committee Chair
GEeORGES C. BENjaMIN, Commiittee Chair
Executive Director
American Public Health Association

1:16 p.m. Quarantine in the “Bad Old Days”: The View from New
York Harbor
HowARD MARKEL
Director, Center for the History of Medicine
University of Michigan

1:45 p.m. Discussion with Committee
2:15 p.m. ADJOURN OPEN SESSION AND DAY 1 OF MEETING
Monday, November 15, 2021
SESSION IV—CDC BORDER QUARANTINE STATION NETWORK

11:00 a.m. Welcome and Introduction from the Committee Chair
GEeORGES C. BENjaMIN, Commiittee Chair
Executive Director
American Public Health Association

11:05 a.m. DHS Support to DGMQ: A Collaborative Approach
GaAry Rasicor
Acting Assistant Secretary
Countering Weapons of Mass Destruction
U. S. Department of Homeland Security

11:30 a.m. Q&A

11:45 a.m. To Screen or Not to Screen? There’s More to Border
Health than Interventions at the Border
CLIVE M. BROwN
Chief, Quarantine and Border Health Services
Division of Global Migration and Quarantine
U.S. Centers for Disease Control and Prevention
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12:15 p.m.

FraNcIsSCO ALVARADO-RAMY

Chief Medical Officer, Quarantine and Border Health
Services

Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

ANDY KLEVOS

Regional Officer in Charge, Quarantine and Border
Health Services

Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

Q&A

End of Open Session

1:00 p.m.

1:05 p.m.

Thursday, November 18, 2021

OPEN SESSION
REFUGEES AND MIGRATION

Welcome and Introduction from the Committee Chair
Georges C. BenjamiN, Committee Chair

Executive Director

American Public Health Association

The CDC’s Role in Immigrant, Refugee, and Migrant
Health

NiNA MARANO

Chief, Immigrant, Refugee, and Migrant Health Branch
Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

EMiLy JENTES

Lead of Domestic Team, Immigrant, Refugee, and Mi-
grant Health Branch

Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention
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1:40 p.m.
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EDGAR MONTERROSO

Senior Epidemiologist, Southwest Border Migrant Health
Task Force

Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

ALFONSO RODRIGUEZ LAINZ

Epidemiologist, Southwest Border Migrant Health Task
Force

Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

Discussion with Committee

End of Open Session

December Meetings

December 6, 7, and 8, 2021
December 6, 2021, 12:00 p.m. to 3 p.m. ET
December 7, 2021, 12:00 p.m. to 3 p.m. ET

December 8, 2021, 1 p.m. to 4 p.m. ET

task

Meeting Objectives

¢ Orient the committee to the National Academies consensus study process

¢ Hold an open session to hear from sponsoring agencies and leadership on
their perspectives for the statement of task and the responsibility of the Divi-
sion of Global Migration and Quarantine

e Understand how the Division of Global Migration and Quarantine evaluates
and monitors programs and policy

e |dentify information needs and a work plan for addressing the statement of

e Determine the framework for the report

12:45 p.m.

Monday, December 6, 2021

OPEN SESSION

Welcome and Meeting’s Objective
Georaes C. BenjamiN, Committee Chair
Executive Director

American Public Health Association
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SESSION II—SPONSOR PERSPECTIVE: DISCUSSION OF

12:45 p.m.

THE STATEMENT OF TASK

DGMQ Perspective on Scope of Statement of Task
JENNIFER Buicut

Associate Director for Policy and Regulatory Affairs
Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

BRrIAN MASKERY

Health Economist

Division of Global Migration and Quarantine
U.S. Centers for Disease Control and Prevention

MARTIN CETRON

Director

Division of Global Migration and Quarantine
U.S. Centers for Disease Control and Prevention

SESSION III—PERSPECTIVES FROM CDC LEADERSHIP

1:30 p.m.

2:00 p.m.

2:30 p.m.

ON DGMQ NEEDS

Perspective from CDC Leadership

Riva KHABBAZ

Director, National Center for Emerging and Zoonotic
Infectious Diseases

U.S. Centers for Disease Control and Prevention

JAY BUTLER
Deputy Director for Infectious Disease
U.S. Centers for Disease Control and Prevention

Discussion with Committee

End of Open Session
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Tuesday, December 7, 2021
OPEN SESSION

SESSION V—LOCAL QUARANTINE STATIONS AND PUBLIC
HEALTH COLLABORATION

12:00 p.m. Welcome and Introduction from the Moderator
Lonnie J. KNG
Academy Professor and Dean Emeritus
College of Veterinary Medicine
The Ohio State University

12:05 p.m. Quarantine Station Operations and Staffing
Francisco ALvARADO-RAaMY
Chief Medical Officer, Quarantine and Border Health
Services
Division of Global Migration and Quarantine
U.S. Centers for Disease Control and Prevention

Ta-Ho CHEN

Medical Officer, Quarantine and Border Health Services
Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

ANDY KLEVOS

Regional Officer in Charge, Quarantine and Border
Health Services

Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

Erica SisoN

Officer in Charge, CDC Newark Quarantine Station
Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

CLIVE M. BROWN

Chief, Quarantine and Border Health Services
Division of Global Migration and Quarantine
U.S. Centers for Disease Control and Prevention

12:35 p.m. Q&A
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1:05 p.m.

1:35 p.m.

2:05 p.m.

2:10 p.m.

2:15 p.m.

Partnerships with Local Agencies
Moderated by Moon Kim and Marci Layton
KATHERINE FELDMAN

Chief Public Health Scientist

Maryland Department of Health

MATTHEW ZAHN
Medical Director
Orange County Health Care Agency in California

DEeepam THOMAS
Foodborne/Respiratory Illness Unit Coordinator
State of New Jersey Department of Health

CHRISTOPHER SHIELDS
Assistant Commissioner for Preparedness and Response
Chicago Department of Public Health

Q&A
Break
SESSION VI—DATA AND EVALUATION

Introduction from the Moderator

STEPHEN M. OSTROFF

Adjunct Professor

University of Pittsburgh Graduate School of Public Health

The Quarantine Activity Reporting System and
Monitoring/Evaluation

Francisco ALVARADO-RaMY

Chief Medical Officer, Quarantine and Border Health
Services

Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

Ta-Ho CHEN

Medical Officer, Quarantine and Border Health Services
Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention
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Daisy CHRISTENSEN

Associate Chief of Science, Quarantine, and Border
Health Services

Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

CLIVE M. BROWN

Chief, Quarantine and Border Health Services
Division of Global Migration and Quarantine
U.S. Centers for Disease Control and Prevention

ARDATH GRILLS
Health Scientist
Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention
3:00 p.m. ADJOURN

Wednesday, December 8, 2021
OPEN SESSION
SESSION VII—FURTHER DISCUSSION WITH CDC LEADERSHIP
1:00 p.m. Welcome and Introduction from the Committee Chair
GeorGes C. BenjamiN, Committee Chair
Executive Director
American Public Health Association
1:05 p.m. Perspective from CDC Leadership
ANNE SCHUCHAT
Former Principal Deputy Director
U.S. Centers for Disease Control and Prevention

1:40 p.m. Discussion with Committee

2:00 p.m. End of Open Session
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January Meetings

January 19, 20, and 21, 2022
January 19, 2022, 10 a.m. to 1 p.m. ET
January 20, 2022, 2 p.m. to 5 p.m. ET
January 21, 2022, 11 a.m. to 2 p.m. ET

report

Meeting Objectives

e Hear international perspectives on COVID-19 mitigation measures

e Hear perspectives from the private industry (cruise and airline) and discuss
their relationship with CDC

* Discuss legal and regulatory issues pertinent to U.S. quarantine stations

* Identify best practices in response efforts and determine measures that are
applicable to the U.S. context at national, state, and local levels

* Begin the development of draft conclusions and recommendations for the

Wednesday, January 19, 2022

OPEN SESSION

SESSION I—INTERNATIONAL PERSPECTIVES

10:00 a.m.

10:05 a.m.

Welcome and Meeting’s Objective
Georges C. BenjamiN, Committee Chair
Executive Director

American Public Health Association

International Perspectives on COVID-19 Mitigation
GABRIEL LEUNG

Dean of Medicine

The University of Hong Kong

JonGg-Koo Lee
Professor
Seoul National University College of Medicine

C. J. CHEN
Distinguished Professor
Genomics Research Center, Academia Sinica, Taiwan
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11:35 a.m.

12:10 p.m.
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CHorH CHUAN TaN

Chief Health Scientist, Executive Director
Office for Healthcare Transformation
Ministry of Health, Singapore

ALAIN Boucarp

Senior Quarantine Advisor

Public Health Agency, Canada

Davib HEYMANN

Professor of Infectious Disease Epidemiology
London School of Hygiene & Tropical Medicine
Q&A

Break

End of Open Session

Thursday, January 20, 2022

OPEN SESSION

SESSION HI—INTERNATIONAL AND CRUISE INDUSTRY

2:00 p.m.

2:05 p.m.

2:20 p.m.

PERSPECTIVES

Welcome and Introduction from the Moderator
GEORGES C. BENjaMIN, COMMITTEE CHAIR
EXECUTIVE DIRECTOR

AMERICAN PuBLIC HEALTH ASSOCIATION

Perspectives on COVID-19 Mitigation—Australia
KARIN LEDER

Professor, Epidemiology and Preventative Medicine
Monash University

ALLEN CHENG
Professor, Infectious Disease Epidemiology
Monash University

Q&A
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2:35 p.m.

2:55 p.m.

3:10 p.m.

3:25 p.m.

3:35 p.m.

4:15 p.m.

4:25 p.m.

Understanding Legal and Regulatory Considerations of
Border Mitigation

STEVEN SOoLOMON

Principal Legal Officer

World Health Organization

STEVEN HOFFMAN

Director

Global Strategy Lab

WHO Collaborating Centre on Global Governance of
Antimicrobial Resistance;

Dahdaleh Distinguished Chair in Global Governance &
Legal

Epidemiology

MATHIEU POIRIER
Associate Director
Global Strategy Lab

Q&A

Perspectives from the Airline Industry
TBD

Q&A

Perspectives from the Cruise Industry

RicHARD FaIN

CEO

Royal Caribbean Cruise Line

3:50 p.m. Q&A

4:00 p.m. Perspectives from the Cruise Industry

DoNAaLD BRowN
VP, Maritime Policy
Cruise Lines International Association

Q&A

Perspectives from the Cruise Industry
Frank DeL Rio
CEO

Norwegian Cruise Line
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4:40 p.m. Q&A

5:00 p.m. Adjourn

Friday, January 21, 2022
OPEN SESSION
SESSION V—LEGAL CONSIDERATIONS

11:00 a.m. Welcome and Introduction from the Committee Chair
Georaes C. BenjamiN, Committee Chair
Executive Director
American Public Health Association

11:05 a.m. Legal Considerations
WiLLiaM CHANG

11:20 a.m. Q&A

11:45 a.m. Legal Considerations
GLENN COHEN
Deputy Dean and James A. Attwood & Leslie Williams
Professor of Law
Harvard Law School

12:00 p.m. Q&A

12:15 p.m. Center for Forecasting & Outbreak Analytics: Data &
Evaluation
CAITLIN RIVERS
ASSOCIATE DIRECTOR
Center for Forecasting and Outbreak Analytics
U.S. Centers for Disease Control and Prevention

MaRrc LipsiTcH
Executive Director
Center for Forecasting and Outbreak Analytics
U.S. Centers for Disease Control and Prevention
12:30 p.m. Q&A
12:45 p.m. Break

End of Open Session
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February Meetings

February 10 and 11, 2022
February 10, 2022, 10 a.m. to 12 p.m. and 2 p.m. to 4 p.m. ET
February 11, 2022, 10 a.m. to 12 p.m. and 2 p.m. to 4 p.m. ET

Meeting Objectives

e Learn about DGMQ budget and workforce needs
* Hear perspectives from state and local DGMQ partners
* Review draft recommendations and identify research needs

Thursday, February 10, 2022—Meeting 4, Session 1
OPEN SESSION
SESSION [—PERSPECTIVES FROM STATE AND LOCAL PARTNERS

10:00 a.m. Welcome, Meeting’s Objectives and Introduction
Georges C. BenjamiN, Committee Chair
Executive Director
American Public Health Association

10:05 a.m. State and Local Partner Perspectives
MEREDITH ALLEN
Vice President, Health Security
Association of State and Territorial Health Officials

10:20 a.m. Lori TREMMEL FREEMAN

Chief Executive Director

National Association of County and City Health Officials
10:35 a.m. Discussion with Committee

End of Open Session
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Friday, February 11, 2022—Meeting 4, Session 2
OPEN SESSION
SESSION I—-DGMQ FINANCE AND WORKFORCE OVERVIEW

10:00 a.m. Welcome and Meeting’s Objective
Georaes C. BenjamiN, Committee Chair
Executive Director
American Public Health Association

10:05 a.m. Overview of DGMQ Budget and Workforce Needs
MARTIN CETRON
Director
Division of Global Migration and Quarantine
U.S. Centers for Disease Control and Prevention

BrIAN MASKERY

Health Economist

Division of Global Migration and Quarantine
U.S. Centers for Disease Control and Prevention

FraNcCISCO ALVARADO-RAMY

Chief Medical Officer, Quarantine and Border Health
Services

Division of Global Migration and Quarantine

U.S. Centers for Disease Control and Prevention

SHAHROKH ROOHI

Senior Advisor for Preparedness and Response
Division of Global Migration and Quarantine
Centers for Disease Control and Prevention

KarA TARDIVEL

Captain, United States Public Health Service

Maritime Unit Co-Lead, Global Migration Task Force
Acting Maritime Activity Lead, Quarantine and Border
Health Services

Branch, Division of Global Migration and Quarantine
Centers for Disease Control and Prevention
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Jessica L. DaMoN

CDR, U.S.PHS Commissioned Corps

Principal Management Officer

Division of Global Migration and Quarantine, Office of
the Director

11:00 a.m. Discussion with Committee
12:00 p.m. Break

End of Open Session
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