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The National Academy of Engineering was established in 1964 under the char-
ter of the National Academy of Sciences to bring the practices of engineering 
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by other participants, the planning committee, or the National Academies. 

For information about other products and activities of the National Academies, 
please visit www.nationalacademies.org/about/whatwedo. 
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Introduction and Workshop Overview1
 

Research conducted over the past two decades has shown that poor 
patient understanding of medication instructions is an important 
contributor to the more than 1 million medication errors and 

adverse drug events that lead to office and emergency room visits, hospi
talizations, and even death (Bates et al., 1995; Budnitz and Layde, 2007; 
IOM, 2007; Sarkar et al., 2011; Vrijens et al., 2012). Patients who have 
limited literacy skills, who have multiple comorbidities, and who are elderly 
face the greatest risk, and limited literacy skills are significantly associated 
with inadequate understanding and use of prescription instructions and 
precautions (Davis et al., 2006a,b; Persell et al., 2007; Wolf et al., 2006). 
The Agency for Healthcare Research and Quality notes that only 12 percent 
of U.S. adults have proficient health literacy that allows them to interpret 
a prescription label correctly (AHRQ, 2014). 

One cause for patient misunderstanding is that physicians often fail 
to communicate important elements of medication use when prescribing 
a new medication (Tarn et al., 2006, 2013). Confusing medication labels, 
a topic the Roundtable on Health Literacy has tackled previously (IOM, 
2008; Wolf et al., 2006), and polypharmacy associated with patients having 
complex disorders or multiple chronic illnesses (Fialová and Onder, 2009; 

1 The planning committee’s role was limited to planning the workshop, and the Proceedings 
of a Workshop was prepared by the workshop rapporteur as a factual summary of what 
occurred at the workshop. Statements, recommendations, and opinions expressed are those 
of individual presenters and participants, and are not endorsed or verified by the National 
Academies of Sciences, Engineering, and Medicine, as they should not be construed as 
reflecting any group consensus. 
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2 COMMUNICATING CLEARLY ABOUT MEDICINES 

BOX 1-1
 
Statement of Task
 

An ad hoc committee will plan and conduct a 1-day public workshop that will
feature invited presentations and discussion of the role and challenges regard-
ing clarity of communication on medication. Potential areas of focus include use
of health literacy principles to address clarity of materials, decision aids, and
other supportive tools and technologies regarding risks, benefits, alternatives,
and health plan coverage. The committee will define the specific topics to be ad-
dressed, develop the agenda, select and invite speakers and other participants,
and moderate the discussions. A summary of the presentations and discussion
at the workshop will be prepared by a designated rapporteur in accordance with
institutional guidelines. 

Koper et al., 2013) also contribute to poor patient understanding of how 
to take medications properly. 

Given the importance of health literacy to the proper use of medica
tions, and the apparent lack of progress in improving medication adherence 
(NCPIE, 2013), the Roundtable on Health Literacy formed an ad hoc com
mittee to plan and conduct a 1-day public workshop that featured invited 
presentations and discussion of the role and challenges regarding clarity of 
communication on medication. The Statement of Task for the committee 
(see Box 1-1) cited potential areas of focus to include using health literacy 
principles to address clarity of materials, decision aids, and other support
ive tools and technologies regarding risks, benefits, alternatives, and health 
plan coverage. The goal of the workshop, said Bernard Rosof, chief execu
tive officer of the Quality in Healthcare Advisory Group and roundtable 
chair, was to “contribute to efforts to communicate clearly by exploring the 
research that is currently ongoing and highlighting efforts to promote better 
communication.” In his introduction to the workshop, Rosof said there is 
a good reason for the roundtable to revisit the topic of health literacy as 
it pertains to the proper use of medication. “Medications, of course, are 
a vital component of health care and health care delivery, but when they 
are used incorrectly they can result in poor outcomes, injury, and often, 
death,” said Rosof. “Research has shown that almost half of all patients 
misunderstand one or more of their dosage instructions and slightly more 
than half misunderstand one or more warnings related to their medication. 
This misunderstanding does not necessarily reflect a failure on the part of 
patients or patients’ families or caregivers, but rather on the rest of us in 
the health care system, who fail to provide information clearly and simply 



 

 
 

 
 
 

 
 
 

 

 
 
 
 

 
 
 

 
 
 
 
 
 
 

 

 
 
 

 
 

3 INTRODUCTION AND WORKSHOP OVERVIEW 

and take the time.” He added that communicating about medications with 
regard to risks, benefits, and adherence has the potential to greatly improve 
patient understanding, encouragement, and outcomes. 

Rosof explained that the workshop included only one presentation on 
populations with limited English proficiency not because the roundtable or 
workshop planning committee failed to recognize the needs of these popu
lations. Rather, this workshop focused primarily on materials in English 
because the U.S. Food and Drug Administration’s regulations governing 
drug-related materials focus on English-language speakers and because 
most of the research in this area has been centered on English speakers. 

ORGANIZATION OF THE PROCEEDINGS 

The workshop (see Appendix A for the agenda) was organized by an 
independent planning committee in accordance with the procedures of the 
National Academies of Sciences, Engineering, and Medicine. The planning 
committee’s members were Irene Chan, Terry Davis, James Duhig, Joan 
Guthrie Medlen, Laurie Myers, and H. Shonna Yin. This publication sum
marizes the workshop’s presentations and discussions, and it highlights 
some lessons, practical strategies, and needs and opportunities discussed 
by individual workshop participants for applying the principles of health 
literacy to the task of helping individuals understand how to use the medi
cations they take. Chapter 2 provides the patient perspective on the chal
lenge of understanding and following medication instructions. Chapter 3 
describes the current landscape of research on written communications 
and various approaches to designing medication-related materials at a 
level appropriate for patients and caregivers. Chapter 4 presents several 
case studies illustrating how research findings are translated into practice. 
Chapter 5 discusses the future of health-literate design with regard to 
medication materials, and Chapter 6 recounts the roundtable members’ 
reflections on the day. 

In accordance with the policies of the National Academies, the work
shop did not attempt to establish any conclusions or recommendations 
about needs and future directions, focusing instead on issues identified by 
individual speakers and workshop participants. The proceedings should not 
be construed as reflecting any group consensus. In addition, the organiz
ing committee’s role was limited to planning the workshop. The workshop 
proceedings was prepared by workshop rapporteur Joe Alper as a factual 
account of what occurred at the workshop. 





 
 
 
 

  
 
 

 
 

  
 
 
 

 
 

  
  
  

2
 

Patient and Caregiver Perspectives1
 

The workshop’s first panel session aimed to provide some understand
ing of how patients and caregivers struggle with understanding medi
cation instructions, particularly when patients require multiple drugs 

to treat their conditions. The three members of the panel were Bobbie Reed, 
the mother and caregiver of a kidney transplant recipient who also serves 
as the Pennsylvania Kidney Advocacy Committee Liaison for the National 
Kidney Foundation;2 Caleb Sexton, a patient with psoriatic disease who is 
also an advocate with the National Psoriasis Foundation3 and a designer 
who focuses on health literacy technology research and human-centered 
design; and Darvece Monson, a nurse, patient with chronic kidney disease 
waiting for a kidney transplant, and founder of the advocacy organiza
tion More Than Your Kidneys.4 Terri Ann Parnell, principal partner and 
founder of Health Literacy Partners, moderated the panel session and the 
open discussion that followed the panelists’ remarks. 

1 This section is based on the presentations by Bobbie Reed, the mother and caregiver of a 
kidney transplant recipient and the Pennsylvania Kidney Advocacy Committee Liaison for the 
National Kidney Foundation; Caleb Sexton, a patient with psoriatic arthritis, an advocate with 
the National Psoriasis Foundation, and a designer who focuses on health literacy technology 
research and human-centered design; and Darvece Monson, a nurse, patient with chronic kid
ney disease waiting for a kidney transplant, and founder of the advocacy organization More 
Than Your Kidneys. The statements are not endorsed or verified by the National Academies 
of Sciences, Engineering, and Medicine. 

2 See https://www.kidney.org (accessed July 25, 2017). 
3 See https://www.psoriasis.org (accessed July 25, 2017). 
4 See http://www.morethanyourkidneys.org (accessed July 25, 2017). 
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6 COMMUNICATING CLEARLY ABOUT MEDICINES 

To start the conversation, Parnell asked the panelists to share one or 
two lessons learned from their overall experiences with medication com
munication. Reed, whose son received a kidney transplant, said the biggest 
difficulty for her with regard to managing her son’s medications was how 
suddenly she had to take charge. When she and her son were in training 
for home hemodialysis, she was linked to a pharmacy whose specialty 
was dialysis patients and which managed all of her son’s medication. That 
pharmacy, she said, provided a schedule of when her son was to take the 
various medications he was prescribed and delivered those medications 
to their house automatically. However, access to that specialty pharmacy 
ended once her son received his new kidney and suddenly, she said, it 
seemed that she was at her neighborhood pharmacy every day, picking up 
one medication after another. Soon, though, she discovered that her phar
macy also offered a specialty service that provided a nurse case manager 
and around-the-clock access to a customer service representative for no 
charge. This specialty service coordinated all of her son’s medication so 
that she only had to make one or two trips per month to the pharmacy to 
pick up his prescriptions. 

To help make her job easier still, Reed developed a spreadsheet that 
denoted which medications her son needed to take at what times and to 
keep track of the number of pills on hand. This spreadsheet, which she 
faxes to the nurse case manager, serves two purposes, she explained. First, 
it lets the pharmacy and her son’s doctors know that he is adhering to his 
medication plan, and second, it alerts the pharmacy as to when refills are 
needed, which enables the pharmacy to contact her son’s care team and the 
transplant center clinic to arrange for those refills, taking the burden for 
doing so off her. “That was very crucial and has helped me tremendously,” 
said Reed, who suggested that this type of mechanism should be adopted 
for all patients requiring multiple medications. “When I took [the spread
sheet] to the specialty pharmacy, they said they did not have anything like it 
and that it was an ingenious idea.” In fact, the pharmacy has now adopted 
it as a standard part of its protocol. She noted that the responsibility for 
adhering to a medication plan still rests with the patient and caregivers, 
but it does make managing the process easier. She also remarked that the 
specialty pharmacy idea is a great one that needs to better promoted. “I just 
happened to fall upon it one day when I was at the grocery store and saw 
a sign that read, ‘Did you know about our specialty pharmacy services?’” 

Sexton, who has been dealing with the life-changing experience of 
having psoriatic disease for the past 10 years, agreed with Reed that ser
vices such as specialty pharmacies can play an important role in providing 
patients with a better foundation for understanding their medications. 
Such services can help patients learn how to communicate the issues that 
can arise when someone takes multiple medications and has to deal with 



 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 
 

7 PATIENT AND CAREGIVER PERSPECTIVES 

multiple comorbidities associated with their medical issues. He called for 
the medical system to provide patients with information about the ecosys
tems that exist to provide long-term support outside of the medical office. 
Wishing that he had received that kind of information 10 years ago, he 
noted the existence today of organizations such as the National Psoriasis 
Foundation and social media networks that are available to help patients 
better understand their conditions and better communicate with their health 
care providers. In his case, being put on systemic chemotherapy drugs and 
biologics and having creams to put on was terrifying at first. Nobody told 
him what these various medications did and how they might interact to 
produce side effects, and nobody told him that the effects of these medica
tions were something he would have to endure to get better.

 Speaking from her perspective as both a nurse and a hemodialysis 
patient, Monson said a greater emphasis is needed on communicating with 
patients about toxicity, side effects, and adverse reactions. “The patient 
population generally does not understand the difference,” said Monson. 
Thanks to her nursing experience, she said, she has been able to reduce 
significantly the opportunity for medication error to occur, but she doubted 
that she would have been so successful without that experience. She also 
noted that while she is young, mobile, and active, the majority of renal 
patients are elderly and immobile, and many are not cognitively aware or 
able to communicate effectively. 

When she was first diagnosed with kidney failure, she was put on 14 
medications, and perhaps not surprisingly, she experienced complications 
resulting from taking multiple medications. One night, about 6 weeks 
into her new life as a renal failure patient, she awoke coughing and could 
not stop. At first, she could not figure out why, but then her “nurse light 
clicked” and she realized that her coughing was a side effect of taking four 
different antihypertensive agents. “That is going to happen, but someone 
else in my situation does not know that. It was not printed on the medi
cation to look for this side effect,” said Monson. She polled her fellow 
patients at her local dialysis center and found out that 87 percent of them 
did not know about this type of medication complication. She also noted 
that most of her fellow dialysis patients were coming from nursing homes 
and acute care centers and were drained by the experience of traveling to 
the center and undergoing dialysis. Showing someone in that condition a 
video explaining their medications and expecting them to develop a bet
ter understanding is unrealistic, she said. “We have to consider that and 
come up with better ways to communicate effectively the detriments,” said 
Monson. 

Before asking the panelists to answer another question, Parnell 
recounted some of the words the panelists used in a phone call prior to 
the workshop to describe their experiences communicating with care team 



 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

 
 
 

8 COMMUNICATING CLEARLY ABOUT MEDICINES 

members about medications: intimidated, barriers, overwhelmed, terrify
ing, confusions, side effects, statistical information to help with risk and 
benefit, challenging, hard, discouraging, put off, and taken aback. “I found 
it overwhelming to hear all of those terms used to describe communicating 
about medications,” said Parnell. She then asked the panelists to state the 
one question they wish their prescribing clinicians would ask them when 
prescribing medications or changing a medication regimen. Sexton said he 
wanted to be asked what his biggest fear was, for in his mind this would 
have conveyed empathy regarding the challenges he would face and a will
ingness to help him, both then and in the future, deal with the unknowns 
regarding the many medications he would be taking for the rest of his life. 

Parnell commented at that point that the idea of asking a patient about 
their fears was a revelation to her. “I thought I did a pretty good job over 
the years, always open to learning,” she said. “I would ask, ‘What is your 
typical day like, do you think you will be able to do this, who fills your 
medications, are you able to get them?’ I would ask many questions, but 
never did I ask, ‘What is your biggest fear or what is your biggest concern?’” 

Reed then recounted an experience she had at a pretransplant surgery 
visit with her son’s surgeon. The surgeon reviewed the medications her 
son would be taking after receiving his transplant, and when she asked 
the surgeon about a substitute for one of the immunosuppressants in this 
regimen—she had already gone to the literature to familiarize herself with 
the drugs used to treat her son’s condition—he completely shut her down. 
The protocol was set, he told her, and he did not want to consider any mod
ifications. That response, she said, was discouraging because it dismissed 
all of the research she had done proactively and discounted the initiative 
she had shown to learn more about the drugs her son would be taking. A 
better response, said Reed, would have been to say that her suggestion was 
interesting and that he would check it out. 

Monson replied that she would like to be asked what she, as an indi
vidual, is experiencing that seems out of place, but that may or may not 
indicate something is wrong. For example, she said, she is very strict about 
her fluids compliance and is doing well with regard to the symptoms she 
would show if her disease was progressing. The result, she said, is that her 
clinician cuts her visits short without asking if something new is going on 
in her life. She noted that while her nursing background helps her notice 
symptoms not associated with her kidney disease that are likely related to 
the drugs she is taking, that is not true for most people. She suggested that 
people keep a diary to track how they feel throughout the day and of any 
unusual feelings or symptoms they are experiencing. They can then use that 
diary as a way of advocating for themselves with their physicians. 

Sexton agreed that physicians should encourage their patients with 
chronic conditions to keep a journal, whether on paper or using an enabling 



 

 

 
 

 
 
 
 
 
 

 
 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

9 PATIENT AND CAREGIVER PERSPECTIVES 

technology, as a means of creating a two-way flow of information that 
would ultimately help the physician respond to the specific needs of individ
ual patients. He noted that when patients with life-altering chronic illnesses 
visit their physicians every few months, they are asked generic questions 
such as “What happened in the past 3 months?” Without some type of jour
nal, few patients would be able to answer that question in any meaningful 
way. “It is critical that we have a better understanding of the context and 
lived experiences of our patients by being able to enable that kind of data 
capture and make it meaningful so that both the care provider and patient 
can better manage their care more effectively and more efficiently in ways 
that really look at what is going on in their life,” said Sexton. “Are they 
having dietary issues? Are they having more stress? What is going on out
side of being in this room? What is outside of the medical record that we 
can pull up on our electronic health record (EHR) systems?” Sexton added 
that this type of patient-recorded information could help physicians identify 
side effect issues or life events that make compliance difficult. 

Next, Parnell asked the panelists for their ideas on what clinicians 
can do to enhance communication, whether written or oral. One sugges
tion Reed had specific for kidney dialysis patients, which she heard from 
her son’s posttransplant coordinator, is for there to be multiple education 
sessions for patients during which they would gradually learn about their 
medications. Her son’s transplant coordinator told her that too many 
patients come to her unprepared to manage the multiple drugs they require 
after a transplant because the dialysis centers have previously taken care 
of everything and the patients never learn to take charge of their medica
tions on their own. “By the time they get to [the coordinator], having got 
a kidney transplant, she finds that those patients are losing their organs or 
they are going into rejection simply because they are telling her that they 
cannot manage their medications. They do not know how to take them or 
when they should take them.” Parnell remarked that health literacy experts 
talk about conveying information in chunks, of giving them two or three 
key points and then building on those points. Reed agreed that type of 
approach would help patients take ownership of their particular situation 
and empower them to do even more down the road. 

Monson suggested that everyone on the health care team needs to be 
proactive about being partners with their patients and encouraging them to 
ask questions and talk about what they are experiencing on a day-to-day 
basis. For example, as a 34-year-old when she was first diagnosed, she was 
still ovulating and the many medications she was taking were interfering 
with her menstrual cycle. She knew something was wrong, but because the 
majority of patients on dialysis are elderly, nobody at the dialysis center 
even thought to consider how the 14 drugs she was taking would affect her 
menstrual cycle. It was only through a close relationship she developed with 



 

 
 

 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 

10 COMMUNICATING CLEARLY ABOUT MEDICINES 

the pharmacist on her care team that the two of them were able to figure 
out what was happening and change how she was being treated. Now, 
she said, she is participating in four research studies aimed at understand
ing more about how the typical drug regimen for kidney dialysis patients 
interacts in a younger woman. What worries Monson is that not everyone 
can communicate as well as she can or has the background that she does to 
know to pay attention to things that seem out of the ordinary and report 
them to their care team members. 

Reed noted a book, The Patient Will See You Now, that helped her 
communicate effectively with her son’s physicians. This book talks about 
how to set expectations and what to expect from care team members. “It 
was well worth reading in terms of communicating, trying to get your point 
across, and getting people to do what you want them to do,” said Reed. 

For her final question to the panelists, Parnell asked them for one 
innovative solution to enhance medication communication. Both Reed 
and Monson nominated the need for funding to assist with medication 
and better information about different funding mechanisms. Reed, for 
example, worries that her 26-year-old son will lose Medicare coverage for 
his medications, which he needs to take for the rest of his life, after 36 
months. Monson noted that every pharmaceutical company has options to 
help people with medication costs, but many people are not aware of those 
programs, and if they do know of them are intimidated to apply for assis
tance. She said that care team members need to do more to raise awareness 
of those assistance programs, other safety net programs, and even clinical 
trials that can help patients deal with the cost of their medications. 

Sexton said one of the most fundamental and simple innovations would 
be to reframe the perspective of care providers when thinking about these 
long-term chronic conditions. Such a diagnosis means that patients will 
experience drastic changes in their lives. “It is a constant experience that 
has to be navigated,” said Sexton, and physicians need to think about the 
impact of that diagnosis as more than just something that triggers office 
visits, but rather as a journey. He believes that thinking of these conditions 
in that way will change the mindset of physicians and how they think about 
providing care for their patients. 

Sexton also noted that he has been working on technology solutions 
that can enable better avenues of communication between patients and cli
nicians and increase providers’ understanding of what their patients’ lives 
are like and the experiences that have been associated with their medical 
conditions. The goal of such technology solutions, he said, should be to 
empower patients to do something meaningful in their lives and not feel 
that they are stuck in a terrifying situation through which they have to 
suffer alone. “Even if it is as simple as designing applications that allow 
you to just track your metabolism or your food diary, your sleep, or your 



 

 
 
 
 
 
 
 

 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

11 PATIENT AND CAREGIVER PERSPECTIVES 

stress levels and be able to connect that back to your doctor’s EHR so that 
whenever you come back, it is no longer those 10 generic question or those 
10 generic responses. It is very specific answers and very specific questions 
about instances and situations in your patient’s life, so you can better say, 
‘Maybe we need to make a pivot. Maybe this medication is not working. 
Maybe we should try something new.’” Such applications, said Sexton, 
could help create a relationship and establish two-way communication so 
that treating chronic conditions becomes a partnership rather than a doctor-
driven dictatorship. 

Reed added that it is vitally important for EHR systems to be able to 
communicate with one another, particularly with regard to medications. 
Her son, for example, cannot list all of his medications on a medical alert 
identification bracelet. In Pittsburgh, where her son lives, there are two 
major medical systems that do not share medical records. “There has to be 
some sort of centralized network going forward so that no matter where 
you are, the information is accessible,” said Reed. 

DISCUSSION 

Terry Davis from the Louisiana State University Health Sciences Center 
began the discussion by recounting a story told by her research assistant, 
who said she was tired of the health care system thinking of her solely as 
a patient with type 1 diabetes who should be treated with the standard 
evidence-based treatment protocol and not as a 28-year-old who runs 
marathons, goes camping, and drinks beer with her friends. She then asked 
the panelists if they had any idea how to get clinicians to think beyond 
the standard treatment protocols and consider how individuals lead their 
lives. Monson replied that the only way she knows to accomplish this is for 
patients to take responsibility for letting their clinicians know they need to 
consider the human factor when developing treatment plans. “The human 
factor has to be the individualistic source of wellness,” said Monson, who 
considers herself a 36-year-old marathoner, triathlete, and personal trainer, 
not a kidney failure patient. “Everybody focuses on my failure, but what 
about the other elements of my life?” she said. At one point, she recalled, 
she had a catheter in her heart for 7 months and was immunocompromised. 
“I still had to take care of my family, be a nurse, raise a child, and be a 
woman. How can I do that? No one ever asked me about that.” 

Sexton agreed with Monson and argued that while physicians have to 
be objective, they also need to be empathetic and aim to understand the 
individual, not just the patient. The best physicians consider their patients’ 
goals and aspirations and work with their patients to create care plans to 
get them where they want to be. Davis added that one thing physicians can 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 

12 COMMUNICATING CLEARLY ABOUT MEDICINES 

do to change their perspectives from patient to person is to ask a patient 
about their greatest fears, their issues, and their goals. 

Jennifer Dillaha from the Arkansas Department of Health noted that 
many of the comments so far reflected something she observed in the early 
trials of drugs for HIV, which is that the factor that seemed to make the 
biggest different in terms of medication adherence was whether or not the 
patient perceived that people in the clinic cared about them. Given that, she 
asked the panelists if there were things they wished the people they interact 
with could do differently to better communicate empathy in a way that 
would influence how well they could adhere to their medication regimen. 
Reed said when she and her son went for their initial transplant evaluation, 
they endured an unbelievably long day in which they were overwhelmed 
with information. When she suggested afterward that it might be better 
if the transplant center could hold a series of mini-workshops at which 
potential patients and their caregivers could be given the same amount of 
information at a more reasonable pace and in a more interactive learning 
environment, she was shot down. Reed also noted that while her son’s 
experience at the dialysis center was largely positive, the experience of being 
on the transplant waiting list was “a horrendous experience” that involved 
interacting with five different transplant coordinators. “I think there has to 
be continuity and there has to be ongoing education as opposed to a one 
and done deal,” said Reed. 

Ruth Parker from the Emory University School of Medicine asked the 
panelists for their thoughts on how digital technologies could be leveraged 
to get patients and their caregivers good, clear, actionable, health-literate 
information about medication. Reed has found social media, particularly 
Facebook, to be a starting point, although she has been unable to find any 
groups relating to her son’s illness and the medications he has to take. She 
commented that people on dialysis sit in a chair multiple times per week for 
hours at a time, usually watching television or surfing the Internet. “That 
would be a perfect opportunity or an access point for you to get the infor
mation out there and ask them questions,” said Reed. She also noted that 
some dialysis centers use a device that transmits data from a home dialysis 
unit to the center. Her son did not have access to that device, but it would 
have made her job and the clinic nurse manager’s job easier. 

Sexton added that social networks are crucial sources of information. 
These networks can be in the form of forums run by national foundations 
or patient support groups on Facebook or Twitter, for example. “Those 
kinds of forums and those support groups are so mission critical because 
they give you a voice and an understanding that there are other people out 
there like you,” said Sexton. He commented that there are many digital 
tools and mobile phone apps available, but most are unable to integrate 
with an EHR system and thus cannot feed potentially useful information to 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

 
 
 
 
 
 

 

 
 

13 PATIENT AND CAREGIVER PERSPECTIVES 

providers. This is doable, however, and he noted that all of the major EHR 
vendors are working to develop applications that will enable their systems 
to access third-party datasets. As an example, he said that Humana has 
developed smart scales that integrate with its EHR system so that clinicians 
can better manage and track weight loss, which has improved outcomes. 
The challenge going forward, said Sexton, is to create streamlined digital 
ecosystems in which different components of an EHR system can exchange 
data among themselves and with patient-generated data as a means of 
increasing access to information by both the patient and the patient’s care 
providers. Parker asked Sexton for his opinion on the use of interactive 
payment systems as a means of communicating about medications. Sexton 
said such systems are necessary and could be used to push reminders to 
patients and then feedback adherence data to the patient’s care providers. 
He noted that he uses a whiteboard on which he lists when he needs to take 
which medication as well as setting multiple reminders on his smartphone. 

Jane Grover from the American Dental Association asked the panelists 
if their oral health providers were informed about their medical conditions 
and if their medical providers asked about their oral health status. Monson 
said the first symptoms of her kidneys failing—the result, she believes, of 
the 38 pills per day she had been taking 1.5 years prior to that to treat 
pregnancy-induced hypertension—was a bad taste in her mouth, which 
affected her desire to eat. While she neglected to mention this to her physi
cian, she did tell her dentist, who could find nothing wrong with her. She 
learned some 3 months later, when diagnosed with kidney failure, that the 
bad taste in her mouth is one of the symptoms of kidney failure. She also 
noted how important oral health is for a person on dialysis given how criti
cal diet is when undergoing dialysis. 

As an aside, Monson commented that dialysis centers do not allow 
patients to post pictures on social media, but she thinks this is a bad policy 
because it perpetuates the dismal image of dialysis. “We are not encourag
ing the idea that you can be on dialysis and have a healthy attitude.” 

Reed remarked that dental care was stressed throughout her son’s 
dialysis and transplant journey, and after her son received his transplant 
he was informed that he would have to take antibiotics prior to any dental 
procedure going forward. She noted that she and her husband are proactive 
parents who make sure that their son has regular dental appointments as 
well as an annual dermatology exam because of his elevated risk of develop
ing skin cancers as a result of the medications he takes. 

Laurie Francis from the Oregon Primary Care Association commented 
that the remarks so far point to the convergence of patient care, human-
centered design, and health literacy, and their impact on medication compli
ance. She then asked how to incorporate patients’ lives, needs, strengths, 
resilience, and fears in the way the health care system approaches patients 
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at the time of first contact. “How would it look if we met you where you 
are with what you are wondering about and built your care with you 
around your goals instead of us constantly trying to tell you how we would 
like you to meet our goals?” she asked the panelists. Monson agreed that 
meeting her where she was—a mother of a 6-year-old and an unemployed 
nurse who could no longer afford her medications—instead of focusing on 
where the medical system needed her to be would have alleviated some of 
the enormous pressure she was under in the months after her diagnosis. In 
her case, her fiancé kept her going, prodding her to go to her appointments 
and keep a positive attitude. She now believes she needs to be the poster 
child for renal disease every day. Sexton added how important it is to get 
the message that life goes on during difficult times. He related how much 
he appreciated hearing from his dermatologist that there will be hard times 
coming because of the multiple medications he would be taking, but that 
if he took care of himself life would be meaningful and not all about his 
illness. “The psychological effects, the social effects are so critical,” said 
Sexton. “We miss the boat on that quite frequently.” Monson agreed, which 
is why she named her organization More Than Your Kidneys to reflect the 
fact that patients need to figure out what type of life they are going to live 
beyond their diagnosis and that they are likely to need help from outside 
of the medical system to do so because most physicians are not equipped 
to provide that kind of advice. 

Reed said she would have liked to have had a roadmap to give her of 
what may happen on the journey ahead. Instead, she had to continually ask 
questions and set her own plan into action based on what might or might 
not happen. Two important steps, she said, are to explain to patients what 
can happen if they do not adhere to their medication regimen and how they 
will benefit when they stay on their plan. 

Wilma Alvarado-Little from Alvarado-Little Consulting said what reso
nated with her from the panelists’ remarks was the issue of empowerment 
and advocating for oneself. She then asked the panelists if they had any 
advice for parents who have to advocate for their children. Reed replied 
that having a good support network is important when you have a child 
with a terrible disease and that there are support groups available that are 
geared specifically toward the parents of pediatric patients. 

Robert Logan from the National Library of Medicine noted that there 
are medical centers in the United States that specialize in listening to a 
patient’s life and journey stories and embrace diverse comments as a founda
tion of patient-centered clinical care. Logan cited the Nuka System of Care 
model practiced by the Southcentral Foundation in Anchorage, Alaska,5 as 
an example of how innovative approaches to listening to patients also are 

5 See https://www.southcentralfoundation.com (accessed on March 31, 2017). 

https://www.southcentralfoundation.com
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linked to clinical quality improvements. “Many of the things you discussed 
are definitely in place and are making significant clinical differences,” 
said Logan. “I wish those places (medical centers) were the model that 
was used throughout the United States and in other countries around the 
world.” Bernard Rosof concluded the discussion by recounting a comment 
that Donald Berwick, former administrator of the Centers for Medicare 
& Medicaid Services, made in a commencement address. Speaking to new 
graduates of Yale Medical School, Berwick told the graduates to take off 
their white coats and sit among their patients to get insights into what they 
really need to know. “That is what I think I heard today from the panel,” 
said Rosof. He added that while technology, data, and social media are 
important elements to caring for patients with complex illnesses, personal 
involvement, concern, and communication remain key elements. 
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Approaches to Health-Literate
 
Medication Instructions
 

The workshop’s second panel featured three presentations on the 
current landscape of research on written communication and 
human-centered design. William Shrank, chief medical officer of the 

University of Pittsburgh Medical Center (UPMC) Health Plan, discussed 
research on written communications. Irene Chan, deputy director in the 
Division of Medication Error Prevention and Analysis at the U.S. Food and 
Drug Administration (FDA), then spoke about designing labels and label
ing for patients, and Edmond Israelski, technical advisor on human factors 
and retired director of human factors at AbbVie Inc., addressed the use of 
best practice human-centered design methods in the design of medication 
materials. An open discussion moderated by Bernard Rosof followed the 
three presentations. 

AN OVERVIEW OF RESEARCH ON
 
WRITTEN COMMUNICATIONS1
 

Fifteen years ago, when William Shrank was starting a fellowship, 
health literacy was just becoming a topic of interest, thanks to the pioneer
ing work of Terry Davis and Ruth Parker. “When you think about where 
the discussion was then and where the discussion is today, it is pretty 
extraordinary the amount of progress and change and to some extent, a 

1 This section is based on the presentation by William Shrank, chief medical officer of the 
UPMC Health Plan, and the statements are not endorsed or verified by the National Academies 
of Sciences, Engineering, and Medicine. 
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18 COMMUNICATING CLEARLY ABOUT MEDICINES 

lack of coordination, but also an extraordinary amount of innovation,” 
said Shrank. He then noted how important it is today to look at the issue of 
health literacy and communication about medications in the context of the 
rapidly changing health care landscape. In this new era of paying for quality 
instead of for volume, providers are taking on more financial risk, which 
is leading them to become more concerned than ever about what happens 
to patients once they leave the doctor’s office. As a result, providers need 
to better communicate and engage with their patients. “It means that these 
measures that some of us have been doing research on for a long time are 
suddenly front and center in every primary care doctor’s office with regard 
to how their patients are taking their medications,” said Shrank. 

This fundamental change, he said, creates a unique business context 
for a host of players in the industry to participate in efforts to improve 
communication with patients. Pharmacies, for example, are now partner
ing with health systems to support patients between visits to their doctors, 
and pharmacy benefits managers are creating a better infrastructure and 
collecting data for tracking whether patients are adhering to medication 
plans. Countless start-up companies are trying to find a niche in which they 
can support providers. The result, said Shrank, is that there is an enormous 
amount of attention, growth, and interest in understanding how to better 
communicate and support patients regarding their medication use. 

Another fundamental change in health care that is germane to health 
literacy and medication adherence is the shift in cost sharing from employ
ers to their employees. As a result, Shrank explained, patients are now 
educating themselves about price and quality like never before and are 
making provider choices based at least in part on such information. Patients 
today, he said, are looking for practices that explain more, that make their 
patients feel cared for, and where they believe there is some mechanism in 
place to help them manage their complex lives and medication regimens. 
“That means that anyone who cares about whether that consumer gets 
their care at their site or through their service sure better figure out how to 
communicate with that consumer,” said Shrank. 

Shrank then claimed there is more investment in this area today than he 
could have ever imagined. As an example, he explained how CVS Health, a 
large retail pharmacy chain with a reputation for working with and focus
ing on consumers, allocates substantial resources to understand what words 
work in terms of patient communications, what messages work, what 
vehicles work, and how messages should be delivered. CVS Health also 
works with a remarkably deep set of analytics and predictive modeling, he 
added, to rapidly assess what is working or not working, and continually 
strive to understand how to get the right intervention to the right person. 
“These investments are driving the way CVS communicates with patients, 
the words they choose, the channels that they leverage, and the way in 
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which they are continually trying to improve,” said Shrank, who formerly 
worked for CVS. 

Health systems, including the UPMC health plan where he currently 
works, are also investing a significant amount of energy in figuring out 
how to communicate better with its providers’ patients. “We have a rich, 
robust consumer innovation arm and have acquired probably a dozen com
panies specifically to help us use different kinds of technology and different 
kinds of data to better target and deliver the right intervention to the right 
patient regarding their medications or their chronic disease management,” 
explained Shrank. The focus of this work, which now involves more than 
100 employees at the UPMC health plan, is on learning internally, improv
ing continually, and running the business as well as possible, but with a 
“deep and profound commitment to understanding how we communicate 
with our patients best to deliver the very best care we can.” 

One result from all of these efforts, said Shrank, is that patients may 
actually become overwhelmed with information. “A patient with diabetes 
and heart failure might be getting calls from many different sources,” he 
said. Another issue is that while the field is investing enormous resources 
in this type of research, there is no collaboration among organizations. 
“Ultimately, there is a great deal of inefficiency here,” said Shrank. “We 
are all studying many of these same questions, approaching them in many 
of the same ways, and leveraging many of the same analytics. A rising tide 
would lift all ships here if we were able to bring together all of these efforts, 
all of these resources, all of this speed, and all of this business urgency to 
create learning from which we all could benefit.” He has argued there is a 
business case for sharing what we have learned and publishing results. “It 
does allow you to differentiate yourself from your competitors and make 
a clear value-driven, mission-driven argument around what you are trying 
to do to help support your members or your patients or your customers,” 
said Shrank. 

One important new factor is the explosion of tools to promote well
ness and chronic disease. Fifteen years ago, medication labels were the 
only way to talk to patients about their medications. Today, a variety of 
tools, including online resources, mobile device apps, texting, and tele
phone approaches, exist for patients to learn about their medications. “This 
speaks to the fact that the kinds of questions we are asking and the kinds of 
interventions we can apply are expanding rapidly,” said Shrank. He noted 
it would be shortsighted to focus research on any one of these approaches 
at the expense of the others. 

In addition, he said that not only are there many tools and vehicles 
for sharing information, but the messages themselves can vary. Messages 
can focus on education or risk, and can use techniques such as behavioral 
economics to encourage and motivate patients. Social networks are an 
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increasing source of information transfer and encouragement. “When you 
start layering all of these tools with all of these tactics, the number of per
mutations is quite enormous,” said Shrank. As a result, researchers need 
to be thoughtful about not just saying one works and one does not, but 
instead stating which intervention is right for which specific type of patient 
and saying how one approach compares to the other sets of innovations. 
The goal, he said, is to determine how to create a cohesive, coordinated 
approach to bring the right intervention to the right person without being 
wasteful or sending too many interventions to any given person. “How do 
you build the right system, a comprehensive, thoughtful system that can 
really help patients better take their meds?” asked Shrank. 

Going forward, said Shrank, the health care environment is changing 
faster than anyone could have imagined even a few years ago and the move
ment to value will continue regardless of the change in administrations. 
“It is now hard-wired into how government pays for care and how com
mercial payers are paying for care, and increasingly it is being adopted by 
providers as their mission to deliver better care at lower cost,” he said. He 
predicted the result will be that the level of investment in this area will only 
increase, as will the need for those researchers attending this workshop to 
play a substantial role in refining, reforming, and encouraging the research 
community to play a different role in the marketplace. Researchers, he 
said, need to “embed themselves in a company or to partner deeply with 
a company that has scale, that has the ability to test and expand, that has 
the resources that can do things quickly. That kind of embedded approach 
would allow us to take into account all of the nuances, all of the different 
levers, all of the different approaches.” 

As an example of this approach, Shrank cited the work Michael Wolf 
did on the Universal Medical Schedule, a methodology that simplifies medi
cation instructions for patients and their caregivers. Wolf did some founda
tional work with Ruth Parker, Terry Davis, and to a lesser extent himself 
(Shrank et al., 2010), and then worked closely with companies in the 
marketplace to test this approach and then scale it (Wolf et al., 2016). In 
closing, Shrank added that embedding this type of work in health care and 
commercial organizations could provide a way of funding health literacy 
research. 
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THE ROLE OF HUMAN FACTORS ENGINEERING2 

When it comes to designing labels and labeling information,3 what 
FDA hopes for is a design that translates into safe and effective use of the 
medications on the market by end users, including patients, caregivers, and 
health care providers, Chan explained. One goal of designing labels and 
labeling is to avoid medication error, which she defined as any preventable 
event that may cause or lead to inappropriate medication use or patient 
harm while the medication is in the control of the health care professional, 
patient, or provider. The key term here is prevention, she said, adding, “We 
are trying to prevent an event that could lead to inappropriate medication 
use or patient harm.” 

A 2007 report from the Institute of Medicine (IOM, 2007) noted that 
labeling and packaging issues cause 33 percent of all medication errors. 
This report urged FDA to use human factors analysis to improve labeling 
information and nomenclature. Human factors analysis, she explained, is 
about understanding the interactions among humans and elements of a 
system with the goal of optimizing human well-being and overall system 
performance. “Putting those concepts together—medication error preven
tion and human factors—we see they are interconnected,” said Chan. “If 
we want to prevent medication errors, we have to be looking critically at 
human factors with the combined goal of ensuring that there is appropri
ate medication use and that we are optimizing human well-being.” With 
human factors engineering, it is possible to apply a process to the design of 
a system, in this case labels and labeling, to ultimately decrease the risk in 
that system, she explained. 

Turning to the subject of the guidance FDA has issued regarding labels 
and labeling (CDER, 2013), Chan noted that much of this guidance was 
developed based on submitted reports from patients, manufacturers, and 
health care providers. These reports help the agency learn what is happen
ing in the real world. She explained that FDA always encourages companies 
to understand their end users and the environments in which the infor
mation will be used when designing their labels and labeling. “We want 
sponsors to assess and obviously minimize the risk for medication errors 
that could be attributed to poor design of labels and labeling,” said Chan. 

2 This section is based on the presentation by Irene Chan, deputy director in the Division of 
Medication Error Prevention and Analysis at the U.S. Food and Drug Administration, and the 
statements are not endorsed or verified by the National Academies of Sciences, Engineering, 
and Medicine. 

3 FDA defines “label” as any display of written, printed, or graphic matter on the immediate 
container of any article, or any such matter affixed to any consumer commodity or affixed 
to or appearing on a package containing any consumer commodity, and “labeling” as all 
written, printed, or graphic matter accompanying an article at any time while such article 
is in interstate commerce or held for sale after shipment or delivery in interstate commerce. 
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“Then we encourage the use of human factors engineering processes and 
gathering data through human factors studies to help characterize the risk 
and develop risk mitigation strategies.” Human factors studies are gener
ally smaller and quicker to complete than clinical studies, and for a small 
investment of resources, human factors studies can avoid the need to resolve 
issues postmarketing, she said. 

In many cases, said Chan, designing for the user means designing for 
multiple end users. A product might be used by a 5-year-old and a 65-year
old, for example. “We have to understand all of the differences in the dis
tinct patient populations and how they are going to impact how we design 
the products and their labels and labeling,” said Chan. Understanding the 
user means considering if users will have vision, hearing, or tactile sense 
impairments, or are challenged in terms of strength and dexterity. Users 
may have comorbidities, low health literacy, and differences in their ability 
and willingness to learn. They may use the drugs in different environments. 
All of these factors can affect how a user is going to interact with the labels, 
the labeling, and the packaging and how well they can comprehend the 
information put before them. 

In February 2016, FDA published a draft guidance on human factors 
studies for combinations products (CDER, 2016). This document refers 
to two stages of development and associated studies, and the principles 
described can be applied to label and labeling design as well. Formative 
studies are iterative in nature and involve rapid prototyping, testing the 
resulting designs for their ability to convey key information to patients, 
and using the findings to refine labels and labeling. Validation studies could 
evaluate what a company believes are the labels and labeling it wants to 
use for commercial products in the market. Validation studies generate 
the data that can support the claim that the user interfaces, including the 
labels and labeling, provide effective information for end users that will 
lead to safe and effective use of a given drug. Chan noted that labels and 
labeling by themselves will not replace good product design. “Trying to use 
labels and labeling to overcome, if you will, the weaknesses in something 
that may have been poorly designed is not really the strategy that FDA is 
looking for companies to take,” said Chan. What FDA does expect is for 
manufacturers to study what they intend to put into the market and what 
they intend to submit in their marketing application. “We expect them to 
be evaluating the entire user interface—the connection points where a user, 
such as a patient, is going to interact with that product, and it includes the 
product itself, the packaging, and all of the labels and labeling that go on 
it and accompany it,” said Chan. FDA also expects companies to evaluate 
products on representative users in representative scenarios with the goal 
of observing where there may be errors and understand why those errors 
are occurring. 
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Manufacturers use another type of study, the knowledge task study, 
when FDA wants to know that labels and labeling convey certain critical 
information correctly. “There are some things that you cannot directly 
observe,” said Chan. “I can observe whether someone can hold an injection 
in place, but I may not be able to observe whether they understand if they 
have this particular indication or contraindication or if they are actively 
bleeding whether they should proceed with using the product.” Such stud
ies, then, focus on the understanding and interpretation of important user 
interface information. 

Within the Center for Drug Evaluation and Research, the Division of 
Medication Error Prevention Analysis is responsible for evaluating human 
factors data for drug product submissions. Colleagues in FDA’s Office of 
Medical Policy also consult on labels and labeling and help ensure that 
instructions are readable as far as formatting and other readability factors 
are concerned and at the appropriate reading level. The Office of Medical 
Policy’s patient labeling team also makes sure that the patient package 
inserts, medication guides, and instructions for use employ simple words 
and concepts to help with patient comprehension and to ensure that unnec
essary or redundant information is removed. 

Going forward, said Chan, FDA is committed to the development of a 
new form of patient information, called Patient Medication Information, 
to help ensure patients receive essential information about prescription 
medications. FDA is proposing to amend medication guide regulations4 to 
require this new form of patient labeling, which fulfill the following: 

•	 Provide clear, concise written patient prescription drug product 
information. 

•	 Be required for human prescription drug products used, dispensed, 
and administered on an outpatient basis. 

•	 Have a standardized format. 
•	 Be submitted to FDA for review and approval. 
•	 Be distributed to patients who receive prescriptions. 
•	 Be intended for use at home, not to replace or affect professional 

labeling, instructions for use, or patient counseling. 
•	 Be freely available and easily accessible to health care providers and 

patients. 
•	 Be consumer tested during development. 

4 The unified agenda listing Patient Medication Information is available at https://www. 
reginfo.gov/public/do/eAgendaViewRule?pubId=201604&RIN=0910-AH33 (accessed Decem
ber 9, 2016). 

https://www.reginfo.gov/public/do/eAgendaViewRule?pubId=201604&RIN=0910-AH33
https://www.reginfo.gov/public/do/eAgendaViewRule?pubId=201604&RIN=0910-AH33
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The Patient Medication Information document would be required for 
human prescription drug products used, dispensed, or administered on an 
outpatient basis. It would have a standardized format, be submitted to FDA 
for review and approval, and be distributed to all patients who receive pre
scriptions. It would not replace labeling for professionals or the instructions 
for use, Chan explained in closing. 

HUMAN-CENTERED DESIGN5 

Although there are many definitions of human factors or human-
centered design, Israelski favors one that says it applies data on human 
capabilities and characteristics to the design and evaluation of systems 
and devices, which can include a broad array of things, including drug 
labels and packaging, medical devices, smartphone apps, device and drug 
combinations, and websites. “Anything that has a user interface where the 
human has to interact, get information, process it, and then act is fair game 
for the field of human-centered design,” said Israelski. The field has existed 
for more than 60 years, he explained, and relies heavily on the methods 
of the behavioral sciences and engineering. He noted, too, that there are 
many synonyms for human factors or human-centered design, such as ergo
nomics, usability engineering, user experience design, user-centered design, 
cognitive ergonomics, macroergonomics, cognitive engineering, and human 
engineering. Regardless of what it is called, the goal is to make products 
efficient, safe, and easy to learn about and use. 

As Chan noted, FDA requires human-centered design in certain appli
cations, and as a result, many good products in the medical field were 
developed with the help of human-centered design. In Europe, companies 
wishing to acquire regulatory approval must follow international standards 
on human factors. Many U.S. companies now employ human factors pro
fessionals, most who have a degree in the field, said Israelski. Some people 
come into this multidisciplinary field via one of the engineering disciplines, 
while others are psychologists who are interested in applying their expertise 
to real-world problems. Some of his colleagues have clinical backgrounds, 
while others come from communication fields. A few people in the field 
have certifications in human-centered design. 

Among the award-winning products designed using human factors is 
a glucose meter that operates like a smartphone and takes advantage of 
the fact that many people are now familiar with finger gestures such as 
pinching and swiping. This device, said Israelski, illustrates the advantages 

5 This section is based on the presentation by Edmond Israelski, technical advisor on hu
man factors and retired director of human factors at AbbVie Inc., and the statements are not 
endorsed or verified by the National Academies of Sciences, Engineering, and Medicine. 



 

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 

 

  
 

 
 

 

Contextual Inquiry 
• User profiles: Who? 
• Use environment: Where? 
• Task analysis: What? 

Risk Analysis 
• Estimate hazards & risks 

User Interface Specification 
• Acceptance criteria 
• Quantified usability 

objectives 

Iterative Design 
• Rapid prototyping 
• Simulations 

Usability Testing 
• Formative (Early designs) 
• Summative at the end 
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modern technology offers in terms of user interface design. So, too, does 
an infusion pump that has a large, readable touchscreen with a Windows-
like interface that uses scrollbars, drop-down list boxes, radio buttons, 
and pop-up dialogue boxes. Not all human-centered design products are 
as complex as a glucose meter or infusion pump, he explained. Examples 
include an intravenous pole that is not only stable, but provides multiple 
places for mounting intravenous bags and storage space for an oxygen 
tank; ergonomic packaging for baby formula; and a hand-held, video-aided 
device for visualizing the vocal cords during intubation. 

Israelski then described the core methods used in human-centered 
design (see Figure 3-1). The process starts with a contextual inquiry, which 
aims to understand who the likely users are and what their capabilities and 
limitations are, how the product will be used and in what type of scenarios, 
and in what environment the product will be used. Next, a risk analysis 
attempts to assess all the things that could go wrong when a product is in 
the hands of the user. This step aims to identify potential sources of error 
and understand how such errors might arise, whether it is because the 
product is lacking in some way or because users experience some type of 
failure, and it involves examining every task systematically for the possibil-

FIGURE 3-1  Human factors core methods. 
SOURCE: As presented by Edmond Israelski, November 17, 2016. 
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ity that something could go wrong and, if so, what the consequences would 
be. Risk analysis helps identify the most critical and error-prone tasks that 
would be the leading candidates for improvement, and it is repeated after 
every iteration of product design. 

User interface specification follows risk analysis, and it can involve 
working on developing user-friendly navigation features for a smartphone 
app or the layout of instructional materials for a medical device, for exam
ple. This step involves creating detailed specifications for user interface 
and product design that leaves little room for creativity on the part of the 
development team, according to Israelski. Assessing whether the resulting 
user interface does what is expected from it is usually a qualitative process 
when it comes to products that FDA will review, said Israelski, because a 
quantitative study that produces precise human factors measurements typi
cally involves thousands of people, making them impractical and expensive. 

The hard part of the human factors method, said Israelski, is the itera
tive and rapid prototyping and testing process. In most cases, designers 
conduct these early usability tests in a one-on-one environment. This set
up allows the designers to observe representatives doing these tasks in a 
simulated environment close to the expected real-world settings in which 
the user would encounter the product. Following what Israelski called the 
initial formative iterations, the product reaches a point where it is ready to 
undergo validation or a summative usability test to demonstrate that all of 
this work has created a product that meets all of the specified user require
ments and is safe and effective. He noted that while this process is not sim
ple, it does generate products that work for all users. “We do not yet have 
sophisticated technology that lets you design a user interface perfectly from 
the beginning that will work for everybody,” said Israelski. “Only through 
testing will you learn and iterate and make improvements.” Testing does 
not stop once the product passes the validation process, however. “There 
is postmarket analysis as well in which you can learn about things that 
did not necessarily show up in your early work, but do show up when the 
product is launched. Then you can take corrective action,” said Israelski. 

Usability testing, he explained, is both formative and summative. For
mative testing is done early with simulations and first prototypes. Its pur
pose is to explore user interface concepts, detect obstacles and design 
defects, and explore whether usability goals are attainable. This stage of 
testing does not necessarily have strict acceptance criteria. Summative test
ing, which is done in the final stage of design with the production equiva
lent, needs to have acceptance criteria such as usability goals for human 
performance and satisfaction ratings. 

Addressing best practices in usability testing, Israelski said it is impor
tant to involve representative users, not just people who are convenient. If 
the intended users are patients with visual impairments, for example, then 
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the five to eight people recruited for formative testing should have similar 
visual impairments. “We often talk about having distinct user groups,” 
said Israelski, “and there is an art to defining them.” Examples of distinct 
user groups, he said, would be nurses versus physicians versus patients, 
where each group would be assigned different tasks with different levels of 
risk. The test subjects are given real tasks to do, particularly critical tasks 
related to safety, not just convenient tasks that might make users feel good 
to have accomplished. “If they are not the critical tasks related to safety or 
the ones that are essential to getting the product used correctly or the risk 
communication material conveyed correctly, then you are fooling yourself 
by not testing the real representative task,” said Israelski. 

Another important step, he said, is to conduct testing in a realistic-
use environment with regard to lighting, noise, and workflow. If possible, 
testing should use three-dimensional printed parts when testing physical 
products or computer simulations for products that are screen based. 

Another hallmark of usability testing is asking users to think aloud and 
record what they do and say. It is possible to gain important insights when 
people are interacting with a product and the tester is encouraging the test 
subjects to explain what is confusing them. This “think-aloud protocol” 
can be helpful, Israelski said, in understanding what is going wrong in a 
design and where the opportunities are for making changes. 

Summarizing the process, Israelski said it is systematic and scientific, 
and with respect to products that FDA will review, governed by rigorous 
design control specified by FDA. “You have to maintain a good design his
tory file that is auditable, and you have to do formal risk management,” 
he said. FDA requires verification to demonstrate that design outputs meet 
design inputs and that user interfaces meet customer requirements. The 
agency also requires postmarket surveillance to ensure there are no unan
ticipated problems. 

In his final remarks, Israelski reviewed some of the human factors 
standards that FDA and other organizations have issued for use with medi
cal device testing. “Even if you are not designing medical devices, they are 
valuable to read,” said Israelski. “They tell you about the principles of 
human factors in some detail and how you might apply them to things like 
testing, risk communication, and success.” He noted that these documents 
are long, and following them can be daunting. The American National 
Standards Institute/Association for the Advancement of Medical Instrumen
tation (ANSI/AAMI) standard HE75, for example, is 500 pages long with 
supplements totaling another 850 pages, but it provides valuable “getting 
started” information and distills 60-plus years of human factors research 
into actionable information. Two recently released International Electro-
technical Commission (IEC) standards, which were produced in conjunction 
with the International Organization for Standardization (ISO), elaborate 
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BOX 3-1
 
Human Factors Standards
 

•	 ANSI/AAMI US Domestic HF Standards [Design Principles Standard] 
o	  ANSI/AAMI HE 75:2009 Human factors engineering—Design of medical

devices 
•	 IEC 62366-1:2015 Medical devices—Part 1: Application of usability engineer-

ing to medical devices [Process Standard] 
•	 IEC TR 62366-2:2016 Medical devices—Guidance on the application of us-

ability engineering to medical devices [Process Tutorial Technical Report] 

NOTE: ANSI/AAMI = American National Standards Institute/Association for the Advancement

of Medical Instrumentation; IEC = International Electrotechnical Commission.
 
SOURCE: As presented by Edmond Israelski, November 17, 2016.
 

on the human factors core methods Israelski described earlier and contain 
tutorials for all of the methods of human factors (see Box 3-1). FDA, said 
Israelski, recognizes all of these standards and was heavily involved in writ
ing them. In addition, as Chan discussed, FDA has issued several guidance 
documents, including one released in February 2016 that elaborates on 
FDA’s expectations for applying human factors to medical devices. 

DISCUSSION 

Bernard Rosof opened the discussion by asking the panelists if human-
centered design will differentiate a product in the marketplace with the 
economic buyer and if there are metrics to determine that. One metric, said 
Israelski, is whether the product succeeds in the marketplace, that people 
like it, adopt it, and it helps them. Diabetic patients, for example, will gravi
tate to glucose meters that are easier to use, less confusing, have displays 
that are clear and easy to read, and that track more complex factors such as 
meal marking and exercise. Another metric is compliance—does a product 
or piece of information help patients comply with their medication plans 
or comply with usage of a medical device? Products that improve compli
ance will create health, economic, and outcomes metrics that demonstrate 
the value of a product and that can be compared across products. Chan 
agreed that the marketplace is the ultimate judge of whether a product is 
well designed. Ultimately, she said, products that create problems such 
as medication errors will influence patients’ willingness to use them and 
to recommend them to fellow consumers. She also noted that companies 
are starting to conduct likability testing as a means of differentiating their 
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products, and she expects to see more of this as sponsors become more 
interested in how likability can affect labeling claims. 

Jay Duhig from AbbVie Inc. commented that the speakers in the first 
panel session stated clearly that patients needed to be included more in the 
resource development and tool development process and that the second 
panel described a very systematic method for doing so, collecting data, and 
then creating user-centered tools in an iterative process. He noted that both 
Israelski and Chan had influenced a wide range of groups that are creating 
materials and asked if they had any thoughts on how to get organizations 
to increase their inclusion of patients when they develop resources. He also 
asked them for ideas on how to get organizations to adopt practices that 
reflect the research on human factors, health literacy, and usability. Israelski 
suggested publicizing case studies in which human-centered design has been 
applied successfully to develop materials that patients, physicians, health 
care providers, and payers find useful, particularly if they are accompa
nied by business cases. He said that good human-centered design that can 
improve patient compliance is better for patients and for payers. Dem
onstrating benefits from the perspective of patients and health economics 
is one way of getting these methods adopted more widely, he said. Chan 
agreed that getting consumers more involved in the design of medication 
materials is a key aspect of getting patient-centered design widely adopted. 

Israelski recommended a book, Cost Justifying Usability, by Randolph 
Bias and Deborah Mayhew, that presents business cases showing how 
human factors can produce an economic return to the companies employ
ing its methods. As an example, he said that many medical products suffer 
recalls or returns that are tied to usability issues. “If you can show in a 
little business case that you have put a dent in that rate—say it was origi
nally 10 percent and now you bring it down to 5 percent—you can put 
a dollar value onto that increase in customer acceptance and decrease in 
complaints.” Compared to the outlay for human factors, which is typically 
small compared to that of clinical trials, the return on investment will be 
high, said Israelski. 

He also pointed to the importance of regulatory power. For example, 
before the human factors group moved to the FDA Office of Device Evalu
ation, it was simply a consulting group that was not required to be involved 
in every review. They are involved in the review process today, and the 
result, he said, has been “amazing” in that companies are now creating 
human factors groups. “This is all due to FDA,” said Israelski, who added 
that big pharmaceuticals did not have human factors groups before this 
change at FDA. “This has been a great boon for people in human factors 
as a profession,” said Israelski. 

Ruth Parker said that Chan’s remarks about FDA’s emphasis on health 
literacy and involving patients and payers was “music to my ears” and an 
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important sign of progress. She then asked Shrank to comment on what 
happens to products designed using human factors once they reach the 
market and how health literacy plays out in the postapproval world. Shrank 
replied that postmarket surveillance research today is generally epidemio
logic in nature and leverages large databases. “It looks at rates of clinical 
outcomes by patients depending on what meds they are taking and what 
combination of meds they are taking, but there is little nuance around the 
patient’s experience of how they take their meds,” said Shrank. As to why 
some medications work better than others in the real world, he said there 
are biologic and genetic reasons, social reasons beyond adherence, the way 
in which drugs are administered, and the ways in which patients manage 
their lifestyles. “I think the concept of a much richer, patient-centered view 
of data collection could allow for a much richer and more nuanced way of 
understanding more about safety, efficacy, and adherence in the postmar
keting surveillance time period,” said Shrank. “I do hope that is something 
that could be expanded on.” 

Chan, speaking from FDA’s perspective, said the Center for Drug Eval
uation and Research uses the FDA Adverse Event Reporting System, which 
receives millions of reports from manufacturers, as a major data source. 
It also relies on reports consumers and providers submit directly to the 
agency and from patient safety organizations such as the Institute for Safe 
Medication Practices. Each of these data sources is important and scruti
nized by FDA, said Chan, for they identify where patients and providers are 
finding difficulty understanding medication information. She believes the 
marketplace provides the only true test of how understandable medication 
materials are. “Whatever the manufacturers do in terms of simulated testing 
before they bring something to market is not going to compare to getting 
it into the hands of potentially millions of users and then seeing what gets 
reported to the agency,” said Chan. “Postmarketing is very important for 
the agency and something we pay attention to in driving policy recommen
dations,” she said. 

Israelski commented on the rise of social media and said both patients 
and members of the health care system are gleaning a great deal of postmar
ket information from Facebook and Twitter as well as websites devoted to 
specific diseases. “People readily tell their stories,” he said. “On YouTube, 
you can find people teaching you how to deal with side effects and the risks 
of certain medications and therapies with a great amount of detail.” In his 
opinion, these social media outlets and websites create an opportunity for 
patients and families to learn about various health conditions and to edu
cate themselves about the pros and cons of different therapies and alterna
tives so they can ask intelligent questions of their doctors before making 
health care decisions. “There is the downside of too much information and 
some of it being bad, but I think on the balance, what we have available 
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to us is a wonderful thing. I think it makes postmarket surveillance even 
richer because of that,” said Israelski. 

An unidentified workshop participant asked the panelists for examples 
of approaches that have worked, and Shrank provided several examples of 
how CVS used human factors to develop a variety of approaches on how 
patients administer their medications. One approach synchronizes all of 
a patient’s prescription refills on the same day of the month so they do 
not have to make multiple trips to the pharmacy. Another tactic creates 
multidose packs containing all of a patient’s morning doses in one pack 
and their evening doses in another pack. “This is a much simpler way to 
administer a complex drug regimen,” said Shrank. CVS has also created 
a series of incentives to encourage people to engage in healthy behaviors, 
including one in which they leveraged behavioral economics to get people 
to stop smoking (Halpern et al., 2015). 

Israelski noted that AbbVie has had a number of successes using human 
factors in its product designs. For the biologic drug Humira, which has 
been approved to treat a number of autoimmune diseases, AbbVie cre
ated supportive apps for patients and a talking training pen and video to 
teach patients how to inject the drug properly. These tools have worked 
well enough that there is a very low rate of patients not being able to use 
the injector successfully, which is a big part of compliance. The company 
used human factors to design packaging and labeling for hepatitis C drugs 
and for complicated regimens of oral oncology drugs. “The packaging and 
labeling designs have to be done right to get those schedules understood and 
used properly by patients to get the drug to be used safely and effectively,” 
said Israelski. Human factors helped AbbVie design an ambulatory infusion 
pump for Parkinson’s disease that individuals with impairment caused by 
tremor and stiffness can use. “The company has embraced human factors 
and seen the pay-off,” he added. 

Elisabeth Walther from the Office of Medical Policy at FDA responded 
to a question about a proposed rule change that would require a one-page 
patient-centered medication information sheet to accompany all drugs dis
pensed or administered on an outpatient basis. She noted that this rule 
change has been included on the spring 2017 Unified Agenda, which lists 
the regulations FDA expects to publish within the next year. Chan added 
that the industry now realizes that ensuring patients know how to use a 
drug is part of FDA’s consideration as to whether a product is safe and 
effective. “That has been a message that we have been trying to drive home 
to our stakeholders,” said Chan. 

Rosof noted that the issue of medication safety and health literacy was 
first raised in 2000 and 2001 with the release of two Institute of Medicine 
reports, To Err Is Human (IOM, 2000) and Crossing the Quality Chasm 
(IOM, 2001). These two reports described quality as a systems property, 



 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 
 
 

 

 
 

 
 
 
 
 

 
 
 

 
 
 

32 COMMUNICATING CLEARLY ABOUT MEDICINES 

yet he has not heard a discussion about these issues within integrated 
delivery systems, including his own. “What are we missing here in terms of 
translating this discussion to where medication use is a real issue?” asked 
Rosof. Shrank replied that there is a clearer sense of what needs to be done 
in the somewhat controlled environment of a hospital and there has been 
an extraordinary effort and success with regard to medication safety in that 
environment. Doing the same thing with patients in their homes is more 
difficult, he said, in part because “the patient may not always be aligned in 
terms of what their perceptions are of success. Patients have varying views 
about the value of their medication and how they feel about their medica
tion. If the patient at any point is not aligned, that is going to be a very 
hard thing to overcome,” said Shrank. 

Another contributor to this challenge, he said, is that so many social fac
tors affect a patient’s decision about how to take their medications at home, 
making it difficult to create a systematic approach that addresses them all. 
“Things such as the cultural features of taking medication, the cost of taking 
medication, the unexpected fact that your car broke down and you cannot 
get to the pharmacy, or your arthritis is acting up and you cannot open the 
bottle” were factors that Shrank described. “The number of permutations of 
potential barriers is almost infinite.” The answer, he added, is to keep creat
ing better systems, such as multidose packaging, and engaging in efforts to 
help support, engage, and motivate patients. He acknowledged, though, that 
the weakest point in the system is when patients are discharged, particularly 
when patients have to reconcile the medications they receive at discharge 
with the medications they have at home. UPMC pharmacists now do a face
to-face medication reconciliation with patients at discharge, which Shrank 
said is having a positive impact on compliance and safety. 

Rosof then asked Chan if FDA was satisfied with how health systems 
are performing in this regard. She replied that safety issues in a health care 
system do not fall under FDA’s purview. She added, however, that her divi
sion at FDA thinks a great deal about the entire medication use system. 
“We think about how that product is traveling through all of the different 
settings of care and whose hands are on it and who is interacting with it 
when we think about how we want to make recommendations or what 
recommendations we want to take,” she explained. Historically, she noted, 
the agency took a reactive approach, where it would react to a postmarket
ing issue, but today the agency is more proactive at identifying points in 
the medication use system that are vulnerable to failure. “We expect that 
manufacturers are going out there and really understanding their users in 
their home environments and their settings of care to design a better prod
uct,” said Chan. She believes that while some of that work aims to meet 
FDA requirements, companies are intentional about designing a product 
that can be used safely and effectively in the hands of its customers. “I think 
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it is important to underscore that that kind of research can be done early 
in development by manufacturers,” Chan added. 

Daniel Morrow from the University of Illinois commented that while 
he had heard about the potential of technology for integration and improv
ing the patient experience and the crucial role of human factors in real
izing that potential, he has not heard anyone discuss the potential for the 
electronic health record (EHR) to be the lynchpin of the synergy between 
the health care system and the home. He asked if FDA is playing a role in 
promoting the use of EHRs to support self-care in coordination with their 
providers. Walther replied that FDA has in fact considered that issue when 
it developed the proposed new Patient Medication Information rule and has 
included flexibility in the rule that should enable EHR vendors to develop 
applications that could support better communication between the health 
care system and the patient at home. 

Israelski commented that a company such as AbbVie has to embrace 
the entire health care ecosystem and how its products fit into the patient 
journey. “We have meetings where we look at the patient journey from 
diagnosis to original prescription to titration, maintenance, and hopefully, 
cure or stable conditions,” he said. This mapping exercise enables the 
company to identify the things it can develop, such as training materials, 
doctors’ aids, and other types of information, to help enhance the patient 
journey through the health care ecosystem. One question AbbVie is asking, 
he added, is how supportive features such as apps and websites integrate 
with the EHR to improve the patient journey. 

Shrank noted that UPMC has a care management tool that integrates 
with the EHR. Care managers, nurse practitioners, allied staff, and phar
macists use this tool to manage patients and coordinate their care over 
time. “For us, it is not an EHR thing. It is finding the right place within the 
workflow that delivers the right information to the person that is going to 
do the outreach,” he explained. 

Darvece Monson remarked that she appreciated both the opportunity 
to hear from those who are working on these problems and how diffi
cult these challenges are to address. She then said that simplicity is what 
empowers patients, and therefore simplicity is the most important factor to 
remember when designing products. As an example, a warning that a drug 
may cause a decrease in blood pressure could be accompanied by a link to 
a webpage that explains exactly what that means and describes the signs 
of a decrease in blood pressure. “Something as simple as that can help the 
patient become more empowered and involved in their care,” said Monson. 

Walther ended the discussion by stating that FDA values anytime patients 
can provide the agency with information on what they need. “It really does 
influence what we do,” said Walther. She encouraged patients to contact FDA 
with their concerns at patientmedicationinformation@fda.gov. 

mailto:patientmedicationinformation@fda.gov
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Translating Research into Practice:
 
Case Studies
 

The workshop’s third panel session featured four case studies illus
trating how health systems are translating research into practice. 
Steve Sparks, health literacy director for Wisconsin Health Literacy, 

described a statewide effort in Wisconsin to adopt health-literate medica
tion labels, and Laurie Myers, global health literacy director at Merck 
Sharp & Dohme Corp., discussed the importance of including individuals 
with low health literacy in efforts to develop new medication labeling for 
patients. Brian Jack, professor and chair of the Department of Family Medi
cine at the Boston University School of Medicine, reviewed Project RED, 
an effort to reduce rehospitalization using a redesigned discharge process, 
and Charles Lee, president and founder of Polyglot Systems, spoke about 
approaches for providing medication information to non-English speakers. 
Following the four presentations, Donna Horn, director of patient safety– 
community pharmacy at the Institute for Safe Medication Practices, and 
H. Shonna Yin, associate professor of pediatrics and population health in 
the Departments of Pediatrics and Population Health at the New York Uni
versity School of Medicine and Bellevue Hospital Center, gave their reac
tions to the four presentations. An open discussion moderated by Bernard 
Rosof followed the comments from the reactors. 
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ADOPTING AN EASY-TO-READ MEDICATION
 
LABEL IN WISCONSIN1
 

As an introduction to his presentation on Wisconsin Health Literacy’s 
efforts to improve medication labels in Wisconsin, Steve Sparks noted that 
whenever he talks about this work, he hears stories about how medication 
errors have led to near disasters. “The stories we hear serve as a constant 
reminder of just how important our work really is,” said Sparks. His work, 
he explained, began shortly after U.S. Pharmacopeia (USP) issued new 
patient-centered labeling guidelines in 2013. The Wisconsin Partnership 
Program of the University of Wisconsin School of Medicine and Public 
Health provided funding for this work. 

Phase 1 of this project involved interviewing pharmacists and pharmacy 
managers working at both independent and chain pharmacies, as well as 
representatives from companies that provide software used to generate 
labels in those pharmacies. He and his colleagues also interviewed physi
cians and stakeholders from states that had already implemented patient-
centered guidelines. These interviews revealed that most pharmacists were 
not aware of the new guidelines or had forgotten USP had issued them. 
However, once the new guidelines were explained, pharmacists supported 
them, believed they would improve readability and reduce confusion, and 
believed they did not need additional evidence to convince them to adopt 
the new label given the clear benefits of doing so. The pharmacists also 
thought the guidelines were compatible with current pharmacy workflows, 
though they were concerned about the limited space on labels and the 
flexibility of pharmacy software programs to produce labels meeting the 
new guidelines. Other potential barriers pharmacists mentioned included 
organizational acceptance and the cost of buying new label stock. The phar
macists mentioned that many customers request the medication’s purpose 
on their labels, but explained that most pharmacies do not have access to 
that information. The interviews with stakeholders found that while some 
states have patient-centered label standards in place, only one state had 
tried to mandate the USP standards, and this effort was not as successful 
as anticipated. 

Energized by the findings of the first phase of this project, Wisconsin 
Health Literacy applied for and received a grant from the Medical College 
of Wisconsin’s Advancing a Healthier Wisconsin Endowment to pilot rede
signed labels in 52 pharmacies in the southern and eastern parts of the state. 
The pharmacies included those serving low-income neighborhoods, rural 
areas of the state, and health care systems. Together, they issue 1.8 million 

1 This section is based on the presentation by Steve Sparks, health literacy director for 
Wisconsin Health Literacy, and the statements are not endorsed or verified by the National 
Academies of Sciences, Engineering, and Medicine. 
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prescriptions per year, and each of the three pharmacy systems involved 
used a different pharmacy software: Rx30, EnterpriseRx by McKesson, and 
PioneerRx. “This was valuable to us because it will give us experience in 
expanding implementation to more pharmacies in the future and looking at 
how the process may be implemented or may be impacted by the individual 
software that they are using,” explained Sparks. The goal of phase 2 of 
this project is to implement and evaluate the USP guidelines by redesigning 
labels in the pilot pharmacies by the end of 2017 and use the experience 
gained in this pilot phase to more efficiently and smoothly implement the 
standards statewide in the project’s third phase. He noted that based on ear
lier research and the experience of other states, Wisconsin Health Literacy 
will pursue a voluntary adoption strategy rather than a mandatory one. 

As part of the phase 2 pilots, which began on January 1, 2016, Wiscon
sin Health Literacy established a project advisory committee that included 
pharmacy partners, health literacy experts such as Michael Wolf, and 
representatives from USP, the Pharmacy Society of Wisconsin, and Epic, 
the electronic health record (EHR) vendor that happens to be located in 
Madison, Wisconsin. Phase 2 also included patient focus groups made up 
of individuals who Sparks described as those who “typically may not have 
had a voice in a project such as this but whose input is essential for the 
work that we’re doing.” The focus groups, he explained, were helpful in 
determining what information should be included where on the label. He 
noted, too, that one of the most interesting activities had the focus groups 
design their own labels (see Figure 4-1). 

FIGURE 4-1 A prescription label designed by focus group members. 
SOURCE: As presented by Steve Sparks, November 17, 2016. 



 

 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 

 

 
 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 

38 COMMUNICATING CLEARLY ABOUT MEDICINES 

One benefit of involving focus groups, said Sparks, is that the enthusi
astic members were willing to share their stories about medication issues. 
“One woman told us she had a terrible experience because she was taking 
care of her mother, who had diabetes. She had all kinds of medications 
that she was giving to her mother, was so confused about the instructions, 
and was just afraid she would do something that would be disastrous to 
her mother and her mother’s health.” Other comments, though not directly 
applicable to the project, said Sparks, were thought provoking. For exam
ple, some focus group members believed pharmacies are here to help, but 
others held the strong opinion that pharmacies just want to make money. 
“And another observation, perhaps the most interesting,” he said, “was the 
perception that pharmacies give lower quality medication to the poor.” A 
number of people in the focus groups, he added, believed that generic drugs 
were given to the poor. 

Sparks and his collaborators also started a patient advisory council made 
up of community members, one of whom is also on the project advisory 
council. The patient group meets quarterly and examines and comments on 
surveys and other communications. By working with these different groups, 
his team has produced several labels, still in the working-draft phase (see 
Figure 4-2), that pilot pharmacies will use starting in December 2016. 

On April 3, 2017, Sparks and his team members will hold a day-long 
medication label summit featuring testimonials from the participating phar
macy members, as well as presentations by health literacy experts such as 
Wolf and Ruth Parker. This event, said Sparks, will serve as a key oppor
tunity to share learnings and encourage other pharmacies to adopt the new 
labels in phase 3. One lesson learned so far is that each pharmacy has its 
own process and a unique relationship with the software vendor. “You 
cannot work with a pharmacy without working directly with the software 
vendor,” he explained. 

A second lesson is that every pharmacy differs in how it wants to adopt 
new labels. Some, said Sparks, are willing to throw out all of the old label 
stock and start from scratch. Others have tens of thousands of labels in a 
storeroom that they want to use, which leads to work-arounds that can 
apply new standards to old color blocks and logo placement. Some phar
macies, he noted, insist on including information not in the USP guidelines 
and not required by law, but important to their workflow. One pharmacy, 
for example, wants to include the National Drug Code number—a unique 
10-digit number that identifies the labeler, product, and trade package 
size—on the label, and several want to include the medication description. 
“While still adhering to the USP standards, we were able to be flexible and 
accommodate these requests,” said Sparks. 

One important lesson is that pharmacy team involvement in label 
redesign and implementation is critical for success. “It was important the 
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FIGURE 4-2 Current and working-draft redesigned labels. 
SOURCE: As presented by Steve Sparks, November 17, 2016. 

pharmacies felt we were working with them to come up with the new 
labels and the processes, not just giving them a set of standards they had 
to adopt,” said Sparks. “I do not think that would have worked, and as a 
result, the process is going much smoother and faster.” In the same vein, 
involving major stakeholders, including pharmacy boards and major phar
macy chains, makes for a smoother adoption process. Representatives from 
major pharmacy chains, he said, have been largely positive about this proj
ect while acknowledging the challenges of working across multiple sites. 

Several issues also arose during the label design process that will require 
further study, largely related to the complexity of resolving those issues and 
the outside systems that would have to change as a result. The example 
Sparks cited was that adding the medication purpose on the label will 
require a massive change by providers and in the EHR software. Another 
issue involves how to standardize medication dosage instructions, for which 
there are no universally accepted standards. 

In closing, Sparks said the next steps in this project will be to work 
closely with the partners to monitor implementation. “We are going to be 
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surveying patients in three pharmacy systems to see if they notice a change 
and if they like the new labels.” One of the three systems, he said, is a 
Medicaid health plan serving one of the pharmacy systems, providing the 
opportunity to analyze medication use before and after the new labels. “We 
look forward to learning more and applying the information to broader 
interpretation and implementation of patient-centered labels across the 
state in the third and final phase of the project, which we hope will start 
in 2018,” said Sparks. “We believe that the journey to better medication 
labels has begun and that the project could have implications well beyond 
the borders of Wisconsin.” 

INCLUDING INDIVIDUALS WITH LOW HEALTH LITERACY IN 
THE DEVELOPMENT AND TESTING OF PATIENT LABELING2 

Laurie Myers, who has led Merck’s health literacy work for the past 
6 years, discussed how she and her colleagues included individuals with 
low health literacy in their work in developing and testing health-literate 
patient labeling for new molecules. Summarizing the key message of her 
presentation, Myers said, “It is important to include respondents with low 
health literacy. It will not happen by accident. You have to be thoughtful 
and make sure you do it in a systematic way, but it will give you a product 
that is much, much better.” 

The overall goal of this project, she explained, has been to maximize 
comprehension of patient labeling for all audiences. “We knew we wanted 
to do this a number of years ago, but we were not quite sure how,” she 
said. One lesson she has learned is that it takes the involvement of multiple 
stakeholders to make this kind of change, including, for example, the com
pany’s attorneys who believed it was possible both to be clear to patients 
and to follow the letter and spirit of the law. Another lesson is that the 
project had to start somewhere, so she and her team began with new drugs 
the company was developing. “This is not about looking backward, this is 
about looking ahead and proactively developing health-literate labeling for 
new molecules,” Myers explained. 

What she and her colleagues realized was that while Merck has 
always been committed to clear patient labeling, and had previously 
included individuals with a broad range of education levels in its labeling 
design efforts, that research included few individuals with limited health 
literacy. Most of the people volunteering for Internet-based research on 
patient labels had adequate health literacy, so she and her team had to put 

2 This section is based on the presentation by Laurie Myers, global health literacy director at 
Merck Sharp & Dohme Corp., and the statements are not endorsed or verified by the National 
Academies of Sciences, Engineering, and Medicine. 
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into place different health literacy assessments to ensure they had enough 
people with low health literacy on their test panels to make a systematic 
assessment of how well panel members understood the information on 
patient labeling. 

Merck’s revamped process for developing and testing patient labeling 
for new drugs starts with creating draft labeling that is accurate and consis
tent with physician labeling. Health literacy experts, including Parker, Wolf, 
and their teams, then review the draft labeling and suggest changes based 
on best practices in health literacy. After Merck reviews and approves the 
suggested changes, Parker, Wolf, and their teams conduct focus groups in 
Chicago and Atlanta that not only review the labeling for readability and 
clarity, but also help develop descriptions for concepts that the team is not 
sure how to explain in common language. For example, the focus groups 
might suggest words that could be used to describe a specific type of skin 
rash based on a picture. The company also conducts qualitative research 
with limited and adequate health literacy respondents to ensure the revised 
labeling is well understood across a range of health literacy levels. This 
iterative process of redesign and retesting reflects the importance of listen
ing and responding to patients and caregivers. 

To recruit individuals with low health literacy, the agency that con
ducts the qualitative research (Sommer Consulting) goes to places such as 
literacy centers and senior centers. They also included patients over age 70, 
as appropriate, who historically may have been excluded from such stud
ies. Myers noted that in one recent comprehension study, two-thirds of the 
participants were over age 65. This change in recruiting processes illustrates 
the importance of questioning assumptions, said Myers. The recruitment 
process also includes a one-question health literacy screen in which poten
tial respondents are asked how confident they are at filling out medical 
forms by themselves. This is done to make sure that there is adequate 
representation of participants with low health literacy. At the end of the 
comprehension testing, participants are also given the Newest Vital Sign 
(NVS) assessment, the results of which Myers and her team use for a final 
classification of the health literacy level of the panel members. “When you 
think about managing your health and managing your disease, numeracy 
is such an important part of that, and the NVS gets at that better,” she 
explained. She noted that Schlesinger Associates, which many companies 
in the pharmaceutical industry use for market research recruitment, is now 
adding the one-question health literacy screen to the profiles of potential 
participants in its subject database. 

The recruitment goal for comprehension testing is to have 25 percent of 
the participants be individuals with low health literacy. “Sometimes we do 
not get there, but we usually come close,” said Myers. She added that the 
risk factors for chronic disease are often the same as the risk factors for low 
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health literacy, further pointing to the importance of including individuals 
with low health literacy in labeling assessments. 

Today, the qualitative research (comprehension testing) is conducted 
both in-person and online. It is easier to recruit respondents with low health 
literacy to in-person market research. An important part of this effort, she 
explained, is to work with a market research company that is sensitized to 
the principles of health literacy and to treating low health-literacy individu
als, who may not always be confident talking about medical information, 
with respect and dignity. “These are the kinds of soft things that make this 
successful,” said Myers. Her team now does both open- and closed-book 
assessments. Closed-book assessments provide insights into whether people, 
without being able to look at anything, can say, “What is it for? How do 
you take it? What are the serious side effects? What are the common side 
effects?” she explained. However, in the real world today, people go online 
when they have a question about a medication, making it important to 
include open-book testing as well. 

Another change to Merck’s assessment procedure is that it no longer 
includes the requirement that people have a computer to participate in 
comprehension testing. “We used to require a desktop computer, but many 
people of lower socioeconomic status are more likely to have a phone, not 
a desktop, to access the Internet,” explained Myers. This inadvertently 
excluded those people from qualitative research, she added. The company 
also starts the recruitment process earlier than it used to because it takes 
more time to identify individuals with low health literacy. 

Myers presented the overall results of multiple rounds of qualitative 
research testing patient labeling. The results showed there was high com
prehension by respondents with both adequate and limited health literacy. 
Today, when Merck submits its patient labeling for new molecules, the 
company provides a brief summary of the results of this research to the U.S. 
Food and Drug Administration (FDA) to demonstrate that the company has 
evidence the label is well understood. 

While in general it is true that people with less education have lower 
levels of health literacy and that those with more education have higher 
levels of health literacy, education is not a perfect proxy for health literacy. 
“The amazing thing is, people with more education are more likely to have 
higher comprehension, but even people with even only some high school 
are able to understand [the patient labeling developed from] this process,” 
said Myers. The same is true of age, where comprehension among older 
adults may be a little less, she said, but even people who are older are able 
to understand the new patient labels. 

Not surprisingly, said Myers, patients love the new draft patient label
ing. In follow-up interviews, participants say that health-literate labeling 
would make it likely they would read the information, keep the informa
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FIGURE 4-3 Patient labeling created through Merck’s new process to create health-

literate labeling.
 
SOURCES: As presented by Laurie Myers, November 17, 2016. Copyright ©
 
2017 Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc. All rights
 
reserved.
 

tion as a reference, have a clear understanding of how to use a medication 
correctly and the risks involved, and be able to ask questions of their pro
viders. One request that participants have made is for labeling to include 
information about the risks and benefits of their medicines, though Myers 
acknowledged that type of information is not something that is likely to be 
included in the near future. 

As an example of labeling created through this process, Myers showed 
the FDA-approved labeling for ZINPLAVA3 (see Figure 4-3). She gave FDA 
kudos for supporting Merck’s efforts to apply health literacy principles to 
the development of its patient labeling. 

In a new project, Myers and her team, in partnership with Wolf, Parker, 
and their colleagues, are using a similar process to develop and test the 
Instructions for Use document. “The long and short of it is, this is working 
well and much like with patient labeling, we have to have an open mind,” 

3 For full prescribing information, or any future labeling updates, please see the physician 
and patient labeling available at www.zinplava.com. 

http://www.zinplava.com
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she said. For example, in the first prototype developed, instructions used 
to say “swirl for 30 to 60 seconds,” which meant the patient had to have 
a watch or use their phone. Instead, instructions now say “count to 45,” 
which she said is much easier than having to use a clock. “Little things like 
that that just are really about thinking differently and thinking innova
tively,” said Myers. The initial results of testing these new instructions have 
been positive. Based on early results and testing, even people with limited 
health literacy have had more success in measuring and mixing medicines 
safely, she said. 

In closing, Myers said that just because this process works in patient 
labeling does not mean it will work automatically in other types of con
sumer research without careful thought. “You have to think about this one 
project at a time,” she said. “It is possible, though, to develop informa
tion about new products that is simple and clear and easily understood by 
people of all health literacy levels.” 

PROJECT RED: ENGAGING PATIENTS IN MEDICATION
 
MANAGEMENT AT HOSPITAL DISCHARGE4
 

Brian Jack began his presentation by listing the 11 mutually reinforcing 
components (see Box 4-1) of the Reengineered Discharge Program (Proj
ect RED) that he and his colleagues developed with the assistance of the 
Agency for Healthcare Research and Quality (AHRQ) (Jack et al., 2008; 
Mitchell et al., 2010, 2012). Medication reconciliation sits at the top of 
this list because it is the most important component of a health-literate 
discharge program, said Jack. Other critical components, he added, are the 
written discharge plan—a health-literate document that patients and their 
caregivers can use at home—and an assessment of patient understand
ing using techniques such as teach-back and a follow-up telephone call, 
again to measure understanding and to answer questions. He noted that 
the discharge plan is different from the discharge summary, which goes to 
the patient’s primary care provider. In 2006, the National Quality Forum 
adopted Project RED as the standard for hospital discharge and as the 11th 
of 30 Safe Practices (NQF, 2006).5 

To test the effectiveness of Project RED, Jack and his colleagues con
ducted a randomized, controlled trial on 749 patients who received usual 
care or the RED intervention (Jack et al., 2009). In the intervention, a 
nurse acts as the discharge educator, collecting information from clinical 

4 This section is based on the presentation by Brian Jack, professor and chair of the Depart
ment of Family Medicine at the Boston University School of Medicine, and the statements are 
not endorsed or verified by the National Academies of Sciences, Engineering, and Medicine. 

5 It is now the 15th of 34 Safe Practices listed in the 2010 update (NQF, 2010). 
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BOX 4-1
 
The 11 Mutually Reinforcing Components of


a Health-Literate Discharge Program
 

1. Medication reconciliation 
2. Reconcile discharge plan with national guidelines
3. Follow-up appointments
4. Outstanding tests
5. Postdischarge services
6. Written discharge plan
7. What to do if problem arises
8. Patient education 
9. Assess patient understanding

10. Discharge summary to primary care provider
11. Telephone reinforcement 

SOURCE: As presented by Brian Jack, November 17, 2016. 

staff, packaging that information, and then teaching the patient how to use 
this information in their posthospitalization care. The nurse educator also 
reviews the formal after-hospital care plan with the patient, uses teach-back 
methods to ensure the patient and family members understand the plan, and 
relays the plan to the patient’s primary care provider. A clinical pharmacist 
calls patients 2 to 4 days after discharge to reinforce the discharge plan and 
review medications. The results of the trial showed that fewer patients who 
received the Project RED intervention had to return to the hospital for any 
reason compared with patients who received the then-standard discharge 
process. 

Focusing on the after-hospital care plan, Jack said that he and his 
colleagues spent a great deal of time thinking about how to create this 
document so that patients of all levels of health literacy would have the 
best chance of understanding what they needed to do after leaving the 
hospital. The resulting document makes liberal use of white space, large 
fonts, pictures, and icons (see Figure 4-4), and the medication component 
is structured to answer the four questions that focus groups identified as 
the most common that patients want answered: What time of day do I take 
this medicine?, Why am I taking this medication?, How much do I take?, 
and How do I take this medicine? (see Figure 4-5). An important aspect of 
the medication page, Jack noted, is what it does not contain: information 
about pathophysiology or mechanism of action. An evaluation of the after
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FIGURE 4-4 Personalized cover page of an after-hospital care plan. 
SOURCE: As presented by Brian Jack, November 17, 2016. 

FIGURE 4-5 Medication instructions in an after-hospital care plan. 
SOURCE: As presented by Brian Jack, November 17, 2016. 
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FIGURE 4-6 Evaluation results for the medication section of the after-hospital
 
care plan.
 
SOURCE: As presented by Brian Jack, November 17, 2016.
 

hospital care plan showed that a majority of patients found the medication 
section extremely, quite a bit, or moderately helpful (see Figure 4-6). 

Another section of the after-hospital care plan lists the patient’s sched
uled follow-up appointments with care team members and for laboratory 
tests (see Figure 4-7). It also includes any delivery scheduled for required 
medical equipment, such as a hospital bed or oxygen. An accompany
ing calendar, color coded to correspond to the appointment list, provides 
another way to make sure the patient and caregivers know about what is 
in store for the patient over the next 30 days. 

Discussing the results of the clinical trial in more detail, Jack explained 
that the Project RED intervention was effective at reducing rehospitaliza
tion rates in patients of all health literacy levels. “Across the board, 
people found it helpful, and it decreased readmissions,” said Jack. He 
also noted that the intervention performed better than the usual discharge 
process on secondary outcomes, such as knowing the dates of follow-up 
appointments and the primary care provider’s name, as well as on self-
prepared readiness for discharge. He pointed out that the Project RED 
team conducted these assessments 30 days after discharge, when most 
patients are not going to remember what happened in the hospital. “They 
do remember there was something about their discharge that was different 
and better,” he said. 
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FIGURE 4-7 Appointment schedule in an after-hospital care plan. 
SOURCE: As presented by Brian Jack, November 17, 2016. 

Since this initial study, Jack and his collaborators have applied Project 
RED in the various units within their hospital. An inpatient Hospital Con
sumer Assessment of Healthcare Providers and Systems (HCAHPS) survey 
administered by Press Ganey showed the intervention produced statisti
cally significant improvements in patient understanding of their discharge 
instructions compared to patients in the same hospital unit and throughout 
the hospital over the same time period. “You can raise HCAHPS scores 
based on the quality of the education related to discharge using the Project 
RED after-hospital care plan tool,” said Jack. 

He then noted that the clarity of communication around medicines is 
more complicated than is often appreciated, particularly when a patient 
has multiple conditions or multiple complicating factors such as low health 
literacy and depression. A syndemic, he explained, is the aggregation of two 
or more diseases in a population in which there is some level of positive 
biological interaction that exacerbates the negative health effects of any 
or all of the diseases. To illustrate this, he described Project RED data on 
the relative risk for all-cause rehospitalization within 30 days of discharge. 
Commenting on the need to account for syndemics, Jack said, “Ideally, we 
ought to design the discharge package around medicines and other things 
to most approximate what the risks are that those patients have to indi
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vidualize the tools that we give them, and we are working on tools that 
can do that now.” 

As an example of how these interactions play out, Jack discussed 
Project RED data showing the impact of depression on 30-day all-cause 
readmissions, which increased with the severity of the patient’s depression 
(Cancino et al., 2014). Jack and his colleagues also found that individuals 
with moderate to severe depression did not understand their diagnosis or 
their instructions as well as those with mild or no depression. The conclu
sions from these data, he said, is that it is important to consider factors 
other than health literacy when designing materials and the type of edu
cation patients will receive. He and his colleagues are now conducting a 
clinical trial on patients with mild or moderate depression based on their 
Patient Health Questionaire-9 scores. 

The Project RED postdischarge mediation process map (see Figure 4-8) 
provides a means of identifying where to measure failure models and 
analyze the effects of this process. For example, patients do not receive 
their prescriptions 2 percent of the time at his hospital. In total, about 
half of the patients are doing something incorrectly with the medications 
when questioned within 2 days of discharge. He noted that he has stories 
for each of the failure modes between the many steps of this process. As 

FIGURE 4-8 Project RED postdischarge mediation process map.
 
NOTE: PCP = primary care provider; SE = side effect.
 
SOURCE: As presented by Brian Jack, November 17, 2016.
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an example, one patient came to his office with materials he had received 
with his discharge instructions that did not conform to the Project RED 
requirements. Not only was it nearly illegible, but the instructions were 
in Latin. “We go to school for years to know what medicine is used for a 
diagnosis, but we go in a room and spend 2 or 3 or 4 or 5 minutes, and 
expect somehow magically that people are going to understand all that,” 
said Jack. “This workshop is such an important meeting because the tools 
that we need to develop are possible, and patients really deserve to know 
what to do, they want to know what to do, when they go home about how 
to care for themselves.” 

Jack concluded his presentation with a brief discussion of Project 
ACHIEVE Qualitative Analysis, a new project funded by the Patient-
Centered Outcomes Research Institute. This 3- to 4-year project is attempt
ing to identify what components of transition in care are important and 
for whom, he explained. In the study’s first year, he and his colleagues 
conducted 35 focus groups with 96 patients and 75 caregivers as well as 
72 key informant interviews with an additional 33 patients and 39 caregiv
ers, producing 2,000 pages of transcripts. What these activities found was 
that communication, anticipation of needs, and continuity of care are the 
three main themes for improving care transitions. Communications, for 
example, have to be purposeful, supportive, and collaborative, according 
to the patients and caregivers. 

Summarizing the results of Project RED, Jack said it improves transi
tions of care from hospital to home, with the after-hospital care plan serv
ing as the “active ingredient.” Project RED benefits those with low health 
literacy and recognizes that depressive symptoms and other comorbidities 
impact the ability to understand discharge instructions. Outcomes impor
tant to patients and caregivers include communication that is purposeful, 
supportive, and collaborative, and as a final note, he added that the syn
demics of health literacy is an area in which the health literacy field needs 
to do more work. 

PLANNING FOR NON-ENGLISH–SPEAKING PATIENTS6 

By Charles Lee’s estimates, more than 30 million people in the United 
States do not speak English well, and this group of patients is going to 
be among the most likely to experience medication errors. He recounted 
how he used to give medication instruction sheets to some of his patients 
and they would nod their heads yes when he asked if they understood the 

6 This section is based on the presentation by Charles Lee, president and founder of Polyglot 
Systems, and the statements are not endorsed or verified by the National Academies of Sci
ences, Engineering, and Medicine. 
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instructions. “But they would get that glassy look in their eyes because they 
really did not understand,” said Lee. In his experience, the information he 
gives patients is the last thing they worry about when under the stress of 
being discharged and worrying about transportation and other realities of 
daily life. “What happens is they go home and if they cannot understand 
the information that is on the handout that’s given to them, they have to 
kind of figure things out, and I think we can do a lot better job,” said Lee. 

Lee started Polyglot Systems in 2001 and with a Small Business Inno
vation Research grant from the National Institute on Minority Health and 
Health Disparities, began to address this issue by developing medication 
instructions for 120 medications in 6 languages. The focus of this work is 
to develop a simpler, practical medication monograph, individual instruc
tions for use, a regimen summary based on a visual daily calendar, and 3- to 
5-minute video demonstrations on how to use more complex medications. 
“If you ever try to teach someone to use an inhaler or an eye dropper over 
the phone with an interpreter, you really cannot,” said Lee. 

His perspective on health literacy is that it involves three phases: gath
ering information, understanding it, and acting on it. Given that health 
literacy is a personal skill and that Polyglot Systems is a small company, 
his goal is not to teach people how to be more health literate, but rather 
to leverage information technology to consolidate information, reduce its 
reading level, and put it in an appropriate language while focusing on key 
messages, removing clutter, and reducing noise. “We can give them verbal 
information by video, reinforced in their language, and we can include 
pictograms for visual referencing, particularly for dosing,” said Lee. He 
noted that his one criticism of FDA’s recommendation to limit medication 
information sheets to one page is that it restricts the ability to use large 
fonts that may be appropriate for elderly or visually impaired individuals. 

Another emphasis of his work is to provide patients with language-
appropriate materials that recommend specific actions, such as a calendar 
with dates and times at which patients need to take their medications. He 
also stressed the importance of producing materials that encourage dialogue 
with pharmacists and health care providers and that are individualized for 
each patient. Regarding this last point, Lee said that many drug mono
graphs include information relevant to multiple indications that patients 
then need to sift through to find the information specific to their particular 
medical issue. 

The biggest challenge in this work, said Lee, was working with con
sumer medication information sheets in English. “We are creating materi
als that people are not reading and it made no sense translating them into 
documents that nobody is going to read,” said Lee. “What we had to do 
was start with simplifying the English.” He showed one example of the 
company’s “Meducation” drug information sheet that illustrates how to 
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administer an oral antibiotic (see Figure 4-9). This sheet was derived from 
the drug monography, which does not include use instructions. He noted 
that the idea behind this sheet is to provide the same information, at a fifth 
to eighth grade level, that a good pharmacist might provide to an individual 
in a 2- to 3-minute conversation. “We are not trying to be a comprehensive 
drug reference source,” said Lee. “We are saying, ‘For you to use it safely, 
to know how to store it and discard it, what information do you need?’” 

His company has also developed multilanguage discharge instructions 
that rely on visual drug regimen summaries for clarity (see Figure 4-10). He 
likened this sheet to a stacked series of uniform medication schedules that 
shows visually when a patient needs to take each medication throughout 
the day. If a medicine has a demonstration, this sheet will also include a 
Quick Response (QR) barcode that patients can scan using their phones to 
view the demonstration in the appropriate language. 

Today, Polyglot Systems produces these instructional materials in more 
than 20 languages, including both left-to-right and right-to-left languages. 
Lee showed a video demonstration, accessible on a smart phone, of how 

FIGURE 4-10 Medication discharge instructions to improve medication adherence. 
SOURCE: As presented by Charles Lee, November 17, 2016. 
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FIGURE 4-11 Mobile patient education for the Spiriva inhaler. 
SOURCE: As presented by Charles Lee, November 17, 2016, 

to use a Spiriva inhaler, which he said is not an easy device to use (see 
Figure 4-11). “What has been happening is the patient is in a rush at the 
pharmacy, they pick up the bag with the box in it, they go home, nobody 
has taught them how to use this,” said Lee. The package contains capsules 
that the patient is supposed to insert into a plastic inhaler and pierce to 
inhale the powder, but what some patients are doing is swallowing the 
capsules, which is the equivalent to not taking the drug at all. “Being able 
to have instructions they can look at once they go home is important,” 
said Lee. 

Creating these materials requires a combination of science and art, 
said Lee. The science includes all of the findings of health literacy research, 
including what is known about reading level, visual layouts, font sizes, and 
the need to reinforce learnings. The art includes deciding on the key points 
that materials must cover as well as what information to omit. Determin
ing reading level is also an art in that materials at the lowest grade reading 
level are not always better, Lee explained, because they can lose important 
nuances. The right reading level, he said, is one that is sufficient to convey 
the concept and conditions of a particular sentence. Choosing the right 
visual representations is also more art than science. As an example he said 
the graphic for food, which would be used to illustrate that a medication 
needs to be taken with a meal, can range from a piece of pizza to a bowl 
of rice depending on the cultural background of the intended recipient. 
“You have to think about universal representations of concepts, which is 
challenging,” he noted. 
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Label instructions, also known as SIG instructions from the Latin term 
for “let it be labeled,” present a number of challenges. His team has ana
lyzed more than 7 million SIGs from pharmacies and health systems, and 
most of them are what Lee called free text SIGs, such as “take one tablet 
by mouth once daily” or “take one table per oral each day,” which are two 
ways of giving the same instruction. The challenge, he explained, comes 
from the multitude of different permutations of dose, frequency, and indica
tion that make automated translation nearly impossible. Another challenge 
arises when instructions require the patient to calculate the right dose (e.g., 
mg to mL), when they are ambiguous, when fractions are involved—is ¼ 
better than 0.25? For example, the ambiguous instruction “one spray by 
nasal route daily,” could mean one spray in each nostril or one spray in only 
one nostril. The difference between these two interpretations is a doubling 
of the dose, explained Lee. In addition, he said, many languages do have 
concepts for some forms of the drug, such as a softgel or a gelcap. 

Pictograms represent a good way of presenting dosing information, par
ticularly as dosing volumes move away from teaspoons and tablespoons to 
milliliters, but which type of syringe or cup to use in a picture will depend 
on which device the pharmacy provides to the patient (see Figure 4-12). 
Tapering instructions as presented today are often too complicated for 
many patients to follow, and Lee presented a possible alternative that 
can provide clarity and be easily translated into multiple languages (see 
Figure 4-13). Similar approaches are needed for non-daily repetitive sched
ules such as take one pill every other day; different doses on alternating 
days, such as for warfarin; or varying dosing, as is the case for insulin. All 
of these, said Lee in closing, are difficult for patients to comprehend and 
challenging to represent in English, let alone translate into other languages. 

FIGURE 4-12 Different pictograms for illustrating the same dose. 
SOURCE: As presented by Charles Lee, November 17, 2016. 
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FIGURE 4-13 A visual presentation of tapering instructions. 
SOURCE: As presented by Charles Lee, November 17, 2016. 

REACTOR PANEL COMMENTS7 

Commenting on the four presentations from the perspective of a retail 
pharmacist and a member of both the Massachusetts Board of Pharmacy 
and the National Association of Boards of Pharmacy, Donna Horn noted 
that Sparks was correct about the challenge of working with pharmacy 
software vendors, each of which has its own process for generating pre
scription labels. One thing she sees often with labels is that the directions 
are in all capital letters, which literacy research has shown makes reading 
and comprehension difficult. Nonetheless, many vendors sell software that 
only uses capital letters and getting them to change that would require them 

7 This section is based on the comments of Donna Horn, director of patient safety-
community pharmacy at the Institute for Safe Medication Practices, and H. Shonna Yin, 
associate professor of pediatrics and population health in the Departments of Pediatrics and 
Population Health at the New York University School of Medicine and Bellevue Hospital 
Center, and the statements are not endorsed or verified by the National Academies of Sciences, 
Engineering, and Medicine. 
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to redesign their programs. “They cannot do that. They [would] have to 
start from scratch,” said Horn. 

Label real estate presents another challenge given that state pharmacy 
boards require a certain amount of information on every label. She sug
gested that the manufacturer’s name and prescribing physician’s name could 
be left off a label without depriving the patient of important information. 
“We have to look at the information required to be on a label and ask the 
board of pharmacy what can be taken off to make the label easier to read,” 
Horn suggested. 

She also commented on the NVS instrument to test an individual’s 
health literacy, noting that it is impossible to use at the pharmacy. “If you 
are at CVS or Walgreens or Walmart or Rite Aid or anywhere, no one is 
going to stop and ask you to do the Newest Vital Sign, even though it’s 
a great test,” said Horn. She added that showing the NVS to pharmacists 
was “really an eye opener for them.” Instead of relying on the NVS, she 
recommended making the information as simple as possible given that 
nobody will be insulted if medication information is presented to them in 
simple terms. 

One pushback she gets from the pharmacy students she teaches at the 
Massachusetts College of Pharmacy is that they cannot change what the 
doctor wrote. For example, while the prescribing physician will write, “take 
one tablet twice daily,” the better instruction would be to tell the patient to 
take one tablet in the morning and one at night, or take one at breakfast 
and one at dinner to tie it to something they are going to do as part of their 
daily routine. The solution, she said, is to work with prescribers to teach 
them to write health-literate prescriptions in the way they would want the 
pharmacist to type that information on the label given to patients. When 
she has done that, it has changed prescribers’ minds about how they wrote 
their prescriptions. 

Commenting on the fact that every state requires pharmacists to offer 
counseling for every new prescription, she noted Lee’s remark that the time 
when most patients have questions is when they start taking a medication, 
not when the pharmacist is handing it to them with the medication guide 
that they more than likely throw out when they get home. In addition, many 
companies have decided to provide that information the first time they fill 
a prescription, not with subsequent refills. “When the patient actually has 
a question, the information is not there.” The lesson she learned from the 
presentations, she said, is that it is important to understand that people 
have questions as they go through the journey of taking their medications. 

Horn said she and her colleagues at the Institute for Safe Medication 
Practices developed a medication leaflet containing the 10 factors that 
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would allow patients to take their medications safely.8 There is a question, 
however, about the feasibility of implementing this list, she noted. She also 
wondered if the Polyglot Systems approach could create individualized 
labels at the pharmacy and fit into the workflow of the retail pharmacy. She 
remarked that the idea of putting a QR barcode on a label was interesting, 
but she worried about their utility for people who are not technologically 
knowledgeable. 

Lee’s comment about getting rid of teaspoons and tablespoons is some
thing her organization feels strongly about and is working toward elimi
nating and replacing with milliliters. Similarly, instructions such as “take 
one tablet at 10 AM on days one to four of the week,” must be replaced, 
she said, with “take one tablet at 10 AM on Monday and Thursday,” for 
example. “The more we can get that information on the prescription, then 
we can actually type it onto the label and things will be better for patients,” 
said Horn. 

Shonna Yin, a pediatrician who works on designing and evaluating 
health literacy–informed intervention tools to improve communication 
between health care providers and families, including communication about 
medication instructions, began her comments by noting that she is working 
on a project funded by the National Institutes of Health to redesign medi
cation labels for pediatric liquid medicines. She remarked that each of the 
presentations in this session provided solutions to important pieces of the 
medication safety problem, but she worries that few institutions and orga
nizations are implementing these effective programs. “How do we get from 
where we are now to where we want to be, where all patients are able to 
receive information that is understandable?” asked Yin. “Is it necessary for 
us to go state by state battling to get regulations instituted?” She applauded 
the rigorous approach Sparks has taken in Wisconsin, assessing barriers, 
creating an advisory council, and getting patient feedback and input, but 
she questioned whether this same process should have to take place in every 
state. “It seems like a daunting process that will take us decades before 
everyone has low-literacy labels,” said Yin. “How can we better engage 
large chain pharmacies that span across states to try to get them to adopt 
and lead by example? How can we get corporate buy-in and present a busi
ness case for health literacy–informed labeling?” She wondered if there was 
a role for the National Association of Boards of Pharmacy to play in trying 
to push this issue forward and was optimistic that the upcoming labeling 
summit in Wisconsin could provide the impetus to push the field forward. 

8 Available at http://www.consumermedsafety.org/tools-and-resources/medication-safety
tools-and-resources/consumer-medsafety-lists/item/537-top-ten-things-you-must-know-about
the-medicine-you-are-taking (accessed March 31, 2017). 

http://www.consumermedsafety.org/tools-and-resources/medication-safety-tools-and-resources/consumer-medsafety-lists/item/537-top-ten-things-you-must-know-about-the-medicine-you-are-taking
http://www.consumermedsafety.org/tools-and-resources/medication-safety-tools-and-resources/consumer-medsafety-lists/item/537-top-ten-things-you-must-know-about-the-medicine-you-are-taking
http://www.consumermedsafety.org/tools-and-resources/medication-safety-tools-and-resources/consumer-medsafety-lists/item/537-top-ten-things-you-must-know-about-the-medicine-you-are-taking
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Yin noted how impressed she was with Myers’s presentation on the work 
Merck is doing and the company’s commitment to health literacy issues, 
particularly related to how it is involving patients with low health literacy in 
its development efforts. She wondered if FDA might be able to recommend 
that all pharmaceutical companies adopt such best practices or push for more 
standards in terms of testing drug information. “Could the FDA perhaps 
recommend some minimum number of low-literacy patients, for example, 
that medication information should be tested with?” she asked. Perhaps the 
agency could set a goal, she suggested, of having at least 25 percent of 
the individuals who are involved in testing the comprehensibility of informa
tional materials on drugs be of low health literacy, given that more than half 
of the U.S. population struggles with health literacy issues. She also wondered 
if criteria could be established for thresholds of understanding. Referring to 
Merck’s ability to exceed 85 percent comprehension across different health 
literacy levels, Yin said, “I would love to understand more about how com
prehension is tested, and how that could be adopted in other places.” 

Yin also expressed her admiration for Project RED and the rigor with 
which Jack and his colleagues approached this problem, and demonstrated 
the business case of reducing readmissions. She acknowledged that many 
institutions are now adopting Project RED, but she wishes adoption was 
happening more widely. She wondered about whether Project RED could be 
integrated with EHR systems and expanded beyond the discharge process 
to include regular outpatient encounters or encounters in emergency depart
ment settings, as these are also settings where people are being sent home 
with prescribed medications. She had similar comments about the promise 
of Meducation and the slow pace of widespread adoption. “I wonder how 
we can encourage health systems to adopt these interventions more uni
versally and what processes need to be in place to engage those large EHR 
vendors as a start to get them to adopt these kinds of interventions more 
broadly,” said Yin. 

Commenting further on the glacial pace of adoption, she noted that 
despite concrete recommendations on health literacy–informed layout and 
content, as well as evidence-based interventions and FDA efforts to try 
to incorporate health literacy principles across the agency, widespread 
adoption of these approaches is not happening. Leveraging technology to 
increase adoption will be important, she said. She also pointed out that 
digital interoperability still has a long way to go to better coordinate the 
information being given out by physicians and pharmacists. “There is no 
cohesiveness in the messages,” she said, hoping that a consolidated portal 
could be used as a single source from which patients, family members, and 
other caregivers would receive information seamlessly. 

Noting her disappointment at how often medication information 
is not available in a patient’s primary language and the poor quality of 
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translations that many patients are able to access, Yin asked if there could 
be an information bank that would house well-thought-out translations 
that any organization could use. “Why is it that every organization, every 
health system, every EHR vendor, every producer of patient information 
has to address these issues in their individual silos?” she asked. Despite 
the challenges, she said she is hopeful that the many stakeholders affected 
by this issue will be able to develop a plan to move the field forward more 
quickly. 

DISCUSSION 

Bernard Rosof opened the discussion by suggesting that wrapping a 
learning health system around the interventions discussed by the panelists 
might achieve the more rapid dissemination that Yin discussed. He also 
noted that because medication health literacy is a systems property, per
haps dissemination might benefit from an examination of the systems in 
place that might better enable dissemination. As an example, he recounted 
how he went to his internist, who has been his primary care physician for 
15 years, during an episode of dizziness. One thing led to another, and he 
ended up in the hospital being seen by one specialist after another. After 
being discharged, he wondered if any of what he had experienced had been 
communicated with his internist. His question for the panelists was how 
it would be possible to create an integrated system that would enable the 
interventions discussed during this session, when even the most integrated 
delivery systems do not have such systems in place. 

Jack replied that the situation Rosof described happens every day, and 
patients told similar stories when he and his colleagues were conducting 
focus groups at the start of Project RED. He heard stories about patients 
being prescribed two different medications by two clinicians for two dif
ferent conditions, taking their medications properly, and then experienc
ing a life-threatening complication such as kidney failure resulting from 
drug–drug interactions. These stories, said Jack, point to the importance of 
better managing the ever-more-complicated transitions to, within, and from 
the hospital. Indeed, the goal of Project RED was to do just that for the 
hospital-to-home transition as a way of addressing the fact that 20 percent 
of patients who left Boston hospitals were having an adverse event within 
20 days of discharge and that nearly 20 percent of Medicare patients are 
readmitted to the hospital within 30 days. He noted that the postdischarge 
phone call, which Project RED introduced, is not a social call, but involves 
the pharmacist asking the patient or caregiver to bring their medications to 
the phone and reviewing how and when to take them. This step, he said, is 
critical for identifying potential medication issues of the sort that will lead 
to expensive rehospitalization. 
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Horn raised the issue of how problems with information transfer can 
lead to medication errors. For example, when a patient receives a prescrip
tion at the time of discharge, they may go to the hospital pharmacy, where 
the pharmacist has the ability to review the patient’s EHR for any potential 
problems. However, if the patient decides to have that prescription filled 
at her local pharmacy, the pharmacist there has no way to look for any 
additional information. In fact, prescriptions arriving at the pharmacy 
electronically often need to be transcribed, creating the potential for error. 
“So once you get the hospital part fixed, you have to bring it back to the 
local pharmacy, too,” said Horn. 

Sparks added that transitions from the emergency department and 
urgent care settings to home are also problematic. In a recent project in 
which he participated, he was surprised to learn that the urgent care cen
ters belonging to a large health system in Wisconsin did not even provide 
discharge instructions beyond a few quick verbal instructions even when 
given prescriptions. “No wonder people forget what they have to do, and 
some of these folks end up back in the hospital,” said Sparks. He recounted 
one case in which a woman went to the emergency department on a Fri
day complaining of severe constipation and some digestive problems. She 
received verbal instructions to go to the drug store to get Prilosec, which 
she and her husband assumed was a prescription medication. When her 
husband went to the pharmacy, there was no prescription waiting for him 
to pick up, so he went home without any medication and his wife was back 
in the emergency department on Monday. 

Cindy Brach from AHRQ asked the panelists for their thoughts on why 
adoption of more health-literate labels is lagging. Sparks said he believes 
the reason is that there is no advocacy for this to happen. He told how the 
pharmacists he has interviewed are all supportive of the USP standards for 
clearer labels and typically respond with a comment such as, “Well, why 
would you not want to make a medication label easier to understand?” 
Nonetheless, this is a back-burner issue for most pharmacists and it will 
remain so, he predicted, until some organization such as the National Asso
ciation of State Boards of Pharmacy takes on an advocacy role on this issue. 

Jack commented that when he first presented Project RED to the senior 
management group of his hospital, the chief financial officer wanted to 
know why decreasing emergency department visits and rehospitalizations 
was something good given the negative impact that would have on the hos
pital’s operating profits. “As long as we are in a fee-for-service system, even 
though there are these penalties, the penalties are not nearly big enough to 
make up for the difference in decrease in hospitalization rates significantly, 
so there is not much effort happening in many places,” said Jack. He also 
noted that many hospital administrators want to know how to decrease 
readmissions so that when the financial incentives to do so change, they 
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will be ready to implement programs such as Project RED. Jack was critical, 
too, of the EHR vendors who in his opinion have done little to improve 
the discharge instructions their systems produce even though programs are 
available that could be integrated into EHR systems to produce patient-
centered, health-literate documents. As a result, what happens today is that 
nurses typically have to duplicate discharge information in the Project RED 
forms, an inefficient process. 

Michael Wolf commented that he has been hearing this same conver
sation for a decade and believes that policies and a reluctance to move 
forward are the major barriers to adoption of the many proven approaches 
to producing health-literate medication information. “How much evidence 
base do you actually have to have before you can allow the ability to be able 
to go forth and launch something?” he asked. His hope is that health sys
tems will “get out of the way,” and allow innovation to occur. “Let us not 
be so risk averse when we know that much of what we currently do right 
now, many of our practices, are harmful, and that evidence has shown that 
people are misinterpreting, making mistakes, and having impacts on their 
behaviors,” said Wolf. He then asked Lee and Jack if they have continual 
evaluations of their programs to enable continuous improvement. Lee said 
his company does do that kind of evaluation and improvement, and agreed 
with Jack’s comments that bottom-line issues are a barrier to widespread 
implementation of these systems. “To me, this is just common sense and it 
is the right thing to do, but it is surprising how the right thing to do does 
not get people to move,” said Lee. “It has got to hit their bottom line, affect 
their HCAHPS [Hospital Consumer Assessment of Healthcare Providers 
and Systems] scores, affect their penalties, and increase revenue, because if 
they just see this as work and expense, then they will not do it.” He added 
that getting pharmacists and physicians to buy in will require top-down 
and regulatory pressure. 

Lee then explained how Dignity Health, the largest nonprofit hos
pital system in California, is integrating Polyglot Systems’ program into 
its Cerner EHR. This EHR tracks a patient’s preferred language upon 
admission, and at discharge it sends a reconciled medication list and the 
preferred language to Polyglot Systems, which then automatically generates 
the medication list in the appropriate language to be handed to the patient 
and used to explain the patient’s medication regimen. He noted that when 
San Francisco General Hospital did a pilot study with his company’s tool, 
the readmission rate fell from 26 percent to 8 percent. 

Myers said one impediment to scaling these systems is that there are 
only two people in industry that she knows of—herself and Lori Hall 
at Eli Lilly and Company—who work full time on health literacy and 
medication issues. Legal issues are also a barrier in many organizations, 
she added. 
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An unidentified participant commented that a study she participated in 
measured 177 internal medicine patients’ understanding in three domains: 
their diagnosis, medication, and the procedures they experienced when 
being admitted. There was less than 55 percent concordance between the 
physicians’ documentation and the patients’ understanding, even though 
45 percent of the patients had at least a college degree. To her, those data 
point to the implications of health literacy beyond medication issues. She 
then asked Jack how clinical staff find the time to do the comprehensive 
work it takes to increase patient understanding. Jack replied that today, 
the total amount of time that all clinical staff combined spends talking to 
patients when they go home is in the range of 6 to 8 minutes. Given that 
most hospitalized patients are not at peak cognitive performance when dis
charged, Jack said it was “magical thinking” to believe that 6 to 8 minutes 
is enough time for patients to understand their medications. “That is why 
written materials are so important and patient caregivers are so important, 
and why materials that both patient and the caregiver can actually under
stand are essential,” said Jack. His solution is to re-engineer the hospital 
ward, stop using procedures that are not evidence based, and start using 
procedures that are evidence based. He noted that he and his colleagues 
have created an information technology system called Louise that teaches 
the after-hospital care plans. In a study of 158 patients who used Louise, 
the patients preferred receiving information from Louise by a two-to-one 
margin over a doctor or a nurse. The reason the patients gave for that 
preference was always the same, said Jack: the doctors and nurses were too 
busy to spend the necessary time. 

Wilma Alvarado-Little asked the panelists if they were considering the 
deaf and hard of hearing and the limited English-proficiency communities 
in their work. The honest answer, said Myers, is that the field is evolving 
and continuing to refine its research efforts to include these other com
munities. She acknowledged that Merck’s studies have not yet included 
anyone from the deaf community. She did note that a number of people 
for whom English is not their first language have participated in Merck’s 
health literacy studies. Sparks said that USP standards do mention dealing 
with people who are visually impaired or hard of hearing, but that the 
expense of installing a system appropriate for those individuals is too high 
for most pharmacies. 

Jack recounted a conversation he had with someone whose hospitalized 
family member was blind. The patient’s room had a large sign above the 
bed that read, “The patient is blind,” and the nurses and other staff were 
terrific about explaining things verbally. However, at discharge the patient 
was handed a bunch of paper instructions. He noted that the Louise system 
is verbal and provides the patient with a CD that they can take home and 
listen to as needed. He added that there are companies that are developing 
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verbal discharge instruction tools and that the 12th element of Project RED 
is language assistance, which includes a tool to assess and deliver discharge 
information for people with various limitations. 

Lee remarked that interpreters and translators have told him that they 
want to stay on the wards and talk to patients, not go to the pharmacy 
to hand-translate documents. This preference has informed his company’s 
approach to having discharge materials preprinted so the interpreter could 
review that information with the patient. “This was designed to comple
ment oral interpretation and not replace it,” said Lee. 

Jennifer Dillaha with the Arkansas Department of Health remarked 
that her state has a large rural population and that when patients are dis
charged, they can be quite far from the hospital once they return home. 
To address this problem, Arkansas has been looking at establishing better 
linkages between hospitals and local primary care physicians as well as 
community paramedic programs and home health care agencies. She asked 
the panelists if they had any experience with such efforts and how they 
might affect medication adherence. Lee replied that one issue is dealing 
with the portability of the medication lists across transitions of care. The 
Office of the National Coordinator for Health Information Technology, 
he explained, is working with EHR vendors on a universal or centralized 
up-to-date medication list. One challenge this effort is facing is the need to 
incorporate a feature that would allow patients and the home care nurse 
to provide input to the medication list. The degree to which solutions can 
be focused around the patient is critical to address the problem Dillaha 
described, said Lee. 

Sparks noted that involving community paramedics is an excellent idea. 
He explained that he has had the opportunity to provide health literacy 
training to community paramedics and believes these professionals need to 
understand and be skilled in health literacy techniques, something that is 
currently the exception rather than the rule. 





 

 
 

 
 
 
 
 
 
 
 

 
 
 

  

 

5
 

Exploring the Future of
 
Health-Literate Design
 

The workshop’s final panel session featured three presentations on 
the future of health-literate design. Daniel Morrow, chair of the 
Department of Educational Psychology at the University of Illinois at 

Urbana-Champaign, discussed the changing ecology of medication informa
tion for patients and how Web-based information can be improved to help 
increase patient understanding. Heather Rennie, managing counsel in the 
Regulatory Legal Group at Merck Sharp & Dohme Corp., then provided a 
lawyer’s perspective on health literacy and medication information. Next, 
Michael Wolf, professor of medicine and learning disease and associate 
division chief for research in the Division of General Internal Medicine at 
Northwestern University’s Feinberg School of Medicine, provided his view 
of the future of health literacy research as applied to written medication 
communications. An open discussion moderated by Bernard Rosof fol
lowed the three presentations. 

WRITTEN MATERIALS IN THE DIGITAL SPACE1 

Daniel Morrow began the first presentation of the session by reminding 
the participants that there is a changing ecology of health information that 
may have implications for the cognitive accessibility of this information, 

1 This section is based on the presentation by Daniel Morrow, chair of the Department of 
Educational Psychology at the University of Illinois at Urbana-Champaign, and the state
ments are not endorsed or verified by the National Academies of Sciences, Engineering, and 
Medicine. 
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particularly for older adults (Sharit et al., 2008). Traditionally, health infor
mation has been paper based, and for chronically ill or elderly patients, who 
may be taking multiple medications, the paper burden can be substantial. 
Today, that situation is evolving into one in which patients are getting their 
medication information via patient portals and other Web-based sources 
and are managing their medications with the help of electronic tools such 
as mobile phones or tablet apps. This new electronic ecology, as opposed 
to a written ecology, affords opportunities to increase patient access and 
comprehension while also constraining how individuals understand health 
information (Czaja et al., 2013; Taha et al., 2013, 2014). 

With regard to access, Morrow explained there are challenges related 
to the digital divide, but also with cognitive abilities as much as technol
ogy access. The act of reading, for example, is changing, where patients are 
browsing electronic material more than they used to when receiving infor
mation on paper. Reading, he said, is less of a linear act when done online. 
People are also managing multiple documents online, perhaps guided by 
hyperlinks and search engines, and they have the opportunity to benefit 
from multimedia approaches to information dissemination. All of these 
factors, he said, change the requirements for comprehension substantially 
and place more emphasis on integrating information across multiple docu
ments and search results. 

Learning is always to some extent self-regulated, said Morrow, but it 
is even more so in an electronic environment. When getting information 
online, without having anyone present to assist them, individuals have to 
self-monitor whether they are truly understanding what they are reading, 
whether they can evaluate information to make intelligent decisions about 
where to go next, and how to integrate information from the multiple 
sources they may find in their web searches. This challenge, he said, is likely 
to be even greater for older adults, who may not only be less comfortable 
with or knowledgeable about getting information electronically, but also 
less cognitively able to process that information because of age-related 
changes in literacy and cognitive abilities (Czaja et al., 2013; Sharit et al., 
2008; Taha et al., 2014). 

Morrow then discussed the work he and his colleagues have been using 
to try to help older adults better understand both paper and electronic 
information. The first step, he said, is to identify the cognitive resources 
and abilities people need to understand health information. Next comes 
an analysis of how those resources and abilities influence comprehension 
processes and whether those processes differ in an electronic versus paper 
environment. These analyses can provide a firmer scientific basis for devel
oping interventions targeted to fixing the identified problems. 

This approach relies heavily on the large body of research on how 
aging affects cognition and how health literacy ties into that process. “For 
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understanding the processes of comprehension, we rely on theories of text 
processing, language comprehension, multimedia comprehension processes, 
and then these same theories may help us come up with innovative solu
tions, design-based solutions,” Morrow said. He explained that like many 
researchers in the field, including Wolf and Ruth Parker, he looks at health 
literacy as a function involving the resources that patients bring to health 
care and the demands on those resources that self-care tasks such as taking 
medication require (see Figure 5-1). This approach leads to a focus on pro
cessing capacity and working memory processing speed in relation to aging. 

To make this theoretical approach more tangible, Morrow reviewed 
some of the cognitive work that occurs to understand the seemingly simple 
instruction to take one tablet every day. First, the individual has to recog
nize the words. That recognition activates nodes in a mental dictionary 
encompassing that person’s understanding of associated concepts. That 
alone, however, is not sufficient for comprehension, so the next step is to 
put concepts together to understand the idea the sentence is conveying. In 
this case, that sentence is conveying an action involving a number of tablets 
at a specific frequency. “You put those concepts together to get a sense of 
the basic concept of the sentence, and that will take you some way toward 
comprehension, but certainly not all the way,” said Morrow. What has to 

FIGURE 5-1 The process/knowledge model of health literacy.
 
SOURCES: As presented by Daniel Morrow, November 17, 2016. From Chin et
 
al., 2011.
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happen, he explained, is for the mind to elaborate on the mental repre
sentation of those ideas with knowledge about medication and from other 
domains to arrive at a mental or situational model of the task at hand. This 
is in essence a mental simulation, Morrow said. 

In the context of this model, aging is associated with reduced process
ing capacity, a constraint that makes those component processes harder, less 
efficient, and less accurate. At the same time, knowledge accumulated over 
a lifetime of encounters with health care systems can make those processes 
easier, more efficient, and more accurate. That last assumption may be less 
true, he added, for individuals with low health literacy compared to those 
with high health literacy. Morrow is now trying to decompose health lit
eracy into age-related concepts that may interact in terms of how they influ
ence comprehension, decision making, and self-care behavior. “The action 
is in the interplay of processing capacity constraints and knowledge-based 
facilitation,” he explained. 

As an example of research results that are consistent with this model, 
he and his colleagues found that older adults’ ability to recall hyperten
sion information was predicted by the Short Test of Functional Health 
Literacy in Adults (Chin et al., 2015), an unsurprising result, he said, given 
that other investigators have made similar observations. Further analysis 
allowed them to account for much of the relationship between this health 
literacy measure and recall in terms of processing capacity and knowledge. 
The interactions among these components were also important for predict
ing outcomes, he added. This analysis also suggests that the ability to learn 
self-care information can be improved by reducing the demands of learning 
on processing capacity and by leveraging knowledge to support learning. 

Regarding the second stage in the three-stage model—analyzing how 
resources influence self-care processes—Morrow explained that a large body 
of evidence has shown that people have a harder time recognizing longer, 
less familiar words, which in practical terms means that jargon represents 
a design challenge when creating health-literate information. Concept inte
gration is also influenced negatively by lower health literacy resources, 
leading to poorer memory of information. Low health literacy also impairs 
an individual’s ability to elaborate concepts with knowledge, which means 
that poorly organized text or complex or irrelevant graphics may undermine 
comprehension, particularly in digital environments, said Morrow. 

He concluded his presentation by discussing an intervention study in 
which he and his colleagues were trying to target particular comprehen
sion processes and reduce demands on cognitive resources, thereby helping 
people leverage knowledge they have to improve comprehension. This inter
vention was a multifaceted approach to redesigning Web-based information 
for self-care of hypertension. This effort started with finding good examples 
of information about hypertension from reliable sources such as the Mayo 
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Clinic and the National Institutes of Health, among others. Guided by their 
theories and earlier findings, Morrow and his collaborators developed a 
comprehensive multilevel approach to improve comprehension and memory 
of the information from these sources. Working with medical specialists, 
behavioral scientists, computer scientists, and patients, they went through 
all of the information systematically to identify which information was 
needed for maximum understanding while also thinking about how to 
use familiar concepts to help leverage preexisting knowledge. They also 
focused on simplifying language and sentence structure in ways that might 
help older adults who have a great deal of literacy experience and on how 
to organize information logically rather than in the disjointed manner that 
was common in the materials they found in their initial search. Research 
Morrow had conducted in the past had shown that patients want informa
tion in a particular order and flow, so his team was careful about the titles, 
headers, and advance organizers it used in the materials it was creating. 

Once the redesign of information was complete, Morrow’s team had 
128 people read both the original and revised passages on a computer at 
their own pace and then summarize the main points and answer a set of 
questions about explicitly presented and inferred concepts. The readers had 
a mean age of 71 years and a high school education or less. 

Test subjects remembered the revised passages more accurately, said 
Morrow, and required less effort to understand the same amount of infor
mation and understand both inferred and explicit concepts. Older adults 
with more health knowledge benefited more from the revised passages. 
Morrow said the most important piece of the redesign, particularly for 
older adults, was reorganizing content and systematically signaling how the 
information was going to be conveyed. Reorganizing content may also sup
port self-regulated learning experiences, he said in closing, by making the 
process of remembering key concepts more efficient, thus freeing cognitive 
resources to evaluate comprehension in the context of online environments. 

LEGAL CONSIDERATIONS IN APPLYING HEALTH LITERACY 
PRINCIPLES TO WRITTEN COMMUNICATION2 

The health literacy world has the perception that lawyers are an obsta
cle to health literacy, said Heather Rennie as an introduction to her presen
tation. “I am here to tell you that is not the case, certainly not at Merck,” 
she said. “But it is important for you to understand how lawyers think 
and how that might be perceived as a block when you talk to lawyers 

2 This section is based on the presentation by Heather Rennie, managing counsel of the 
Regulatory Legal Group at Merck Sharp & Dohme Corp., and the statements are not endorsed 
or verified by the National Academies of Sciences, Engineering, and Medicine. 
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about health literacy.” Certainly, she acknowledged, legalese—an English 
term first used in 1914 to describe legal writing designed to be difficult for 
common people to read and understand—does conflict with the notion of 
health literacy. 

From a lawyer’s perspective, words matter, and a lawyer’s job is to 
ensure that what is said will be found to mean precisely what is intended 
upon later scrutiny, Rennie explained. A lawyer, she added, must be aware 
not only of the natural meaning of the words, but also of the special mean
ing such words may have acquired by legal convention and by previous 
decisions of the courts. “What does this mean in terms of health literacy?” 
she asked. “Someone said earlier today to keep it simple, but whenever you 
get lawyers involved, they are going to want to add words because they 
are going to want to make sure that they have covered everything, and so 
sometimes that makes things difficult when you think about health literacy 
and prescription drug labeling.” 

In contrast to what one might believe, the primary purpose of prescrip
tion drug labeling is not to give patients the information they need to take 
medications properly, said Rennie. Although patients may obtain useful 
information from prescription drug labeling, its primary purpose is to give 
health care professionals the information they need to prescribe the drugs 
appropriately, which Rennie said is an important distinction to remember. 
“Fundamentally, prescription drug labeling is designed first and foremost 
for the health care professionals who are making the prescribing decisions,” 
she said. Given that, she listed a number of general requirements for pre
scription drug labeling: 

•	 summary of the safe and effective use of the drug 
•	 informative and accurate 
•	 not promotional, false, or misleading 
•	 no implied claims or suggestions for use if evidence of safety or 

effectiveness is lacking 
•	 based whenever possible on data derived from human experience 
•	 approved by the U.S. Food and Drug Administration (FDA) 

Current forms of patient labeling that are part of FDA-approved pre
scription drug labeling include package patient inserts, which are approved 
by FDA and are required only for certain classes of medicines; instructions 
for use, also approved by FDA and required for medicines with complicated 
dosing instructions; and medication guides, again approved by FDA and 
required under certain circumstances such as when a product has serious 
adverse events associated with its use or when adherence to directions is 
crucial to the product’s effectiveness. The regulations governing prescrip
tion drug labeling encompass health literacy principles, said Rennie. Medi
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cation guides, for example, must be written in nontechnical, understandable 
language that is scientifically accurate, based on and not in conflict with 
the professional labeling for the product, and not promotional in nature. 

FDA regulations also govern drug promotional materials, Rennie 
explained, and the information in these materials must be consistent with 
the approved product labeling. Promotional materials intended for physi
cians, for example, have to be consistent with the physician prescribing 
information, while consumer-directed materials must be consistent with 
approved patient labeling. Promotional materials must be supported by 
substantial evidence, balance efficacy, and risk information; must include all 
material information; and must not be false or misleading. As a regulatory 
lawyer, Rennie looks at materials that come through Merck’s Promotional 
Review Committee for consistency between physician prescribing informa
tion and patient product information. “In fact, I am going to look for the 
language to be identical,” she said. 

From a health literacy standpoint, this means that if health literacy 
concepts are not incorporated from the start, it will be difficult for her as 
the regulatory attorney to become comfortable approving materials that 
change language appearing in the FDA-approved label. She also has to 
think about product liability because if a patient has an adverse event, they 
may want to sue the company or the prescriber. An important concept in 
product liability, Rennie explained, is the learned intermediary rule. In most 
jurisdictions, there is a defense for failure-to-warn claims that relieves a 
pharmaceutical company of its duty to warn the patient if the manufac
turer supplying the drug provides information to the physician about the 
drug’s dangerous properties. What this means is that the physician acts 
as a learned intermediary between the manufacturer and consumer and is 
liable for any damages resulting from use of a drug for which the physician 
received notice of possible adverse events. 

The rationale for this doctrine, said Rennie, is that the entire U.S. sys
tem of drug distribution is set up to place the responsibility of distribution 
and use on professional people. Reflecting that idea, laws and regulations 
prevent prescription drugs from being purchased by individuals without 
the advice, guidance, and consent of licensed physicians and pharmacists. 
“These professionals are in the best position to evaluate the warnings put 
out by the drug industry,” said Rennie. “As a medical expert, the prescrib
ing physician can take into account the propensities of the drug as well as 
the susceptibilities of the patient, and I would argue the health literacy of 
the patient.” 

New Jersey, Rennie noted, has an exception to this rule known as 
the direct-to-consumer advertising exception. In New Jersey, pharmaceuti
cal companies that market directly to consumers can be held liable on a 
failure-to-warn claim. “However, even in New Jersey, if your promotional 
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materials disclose the risks that are included in your patient labeling—if 
they comply with the language in your patient product labeling—the manu
facturer is discharged from liability,” said Rennie. 

She noted that one could argue that the current state of product 
liability law is a disincentive to health literacy from a pharmaceutical 
company perspective, but she does not believe that to be true. “I think it 
is still incumbent upon pharmaceutical companies to make sure patients 
understand the risks and benefits of the product, but certainly the learned 
intermediary doctrine places the onus on the prescribing physician because 
it is viewed that the prescribing physician is in the best place to have the 
discussion with the patient and to know their particular circumstances,” 
said Rennie. 

From a legal perspective, health literacy must be considered in product 
labeling, and while legal considerations may present challenges, they are 
not insurmountable. Timing is important and should be considered from 
the start of product labeling, though labels are updated if a safety issue 
arises in the course of postmarketing surveillance. “You can take health 
literacy into context then, too,” said Rennie. For products that have been 
on the market for a long time without any label changes, it is important to 
determine where the best opportunities exist to incorporate health literacy. 
Certainly, she said, there are no issues with reformatting labeling materials 
to reflect health literacy principles, nor are there legal issues with updating 
disease-related information to reflect new knowledge. 

Rennie concluded her presentation by calling for everyone—health 
care professionals, the pharmaceutical industry, regulators, lawyers, and 
patients—to work together. “If you have lawyers in your organization 
and they are not at the table with you, you should bring them to the table 
because when the lawyers understand what you are trying to accomplish, 
they will help you find a solution.” 

MOVING FORWARD IN WRITTEN
 
COMMUNICATIONS RESEARCH3
 

Michael Wolf began the session’s final presentation by thanking Cindy 
Brach in her role at the Agency for Healthcare Research and Quality 
(AHRQ) for being a great advocate for much of the work discussed at 
this workshop. He then reminded the participants that the Institute of 
Medicine started thinking about standardizing medication labels in 2007 

3 This section is based on the presentation by Michael Wolf, professor of medicine and 
learning disease and associate division chief for research in the Division of General Internal 
Medicine at Northwestern University’s Feinberg School of Medicine, and the statements are 
not endorsed or verified by the National Academies of Sciences, Engineering, and Medicine. 
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(IOM, 2008), and in the decade since that first effort, there have been some 
hard-fought wins. The health literacy field, he noted, has built a sizable. 
research-generated evidence base related to medication materials (Bailey et 
al., 2015; Shrank et al., 2007). FDA and U.S. Pharmacopeia (USP) have 
become valuable contributors to this work, as have The Brookings Institu
tion and the Margolis Center for Health Policy at Duke University. 

Wolf said he was excited to hear during the workshop about the con
tinued expansion of policy reform in several states being spearheaded by 
state boards of pharmacy, which are working together to push through 
meaningful changes intended to get a better label with better information to 
patients. He acknowledged the support for these efforts from the National 
Association of Boards of Pharmacy, too, as well as high-level engagement 
by the pharmaceutical industry involving people who are trying to find 
a way to do better at helping people use their medications. “I think it is 
important for us to recognize that we have done a great deal of good in a 
short period of time,” said Wolf. 

Nonetheless, there are a number of issues at the intersection of health 
literacy and medication misuse that research has identified and that the field 
needs to address, said Wolf. These include 

•	 reconciling medications; 
•	 spacing out multidaily dosing; 
•	 remembering to take medication, a particular problem for low 

health literacy patients; 
•	 organizing and integrating complex prescription regimens; and 
•	 problem solving, such as learning about side effects and knowing 

what actions to take if a dose is missed or a medication is misused. 

Wolf then discussed the findings from a recent systematic review of 
interventions to improve medication information for low health literacy 
populations (Wali et al., 2016). This review of some 50 published papers 
examined interventions in six categories—written information, visual infor
mation, audible or verbal information, label information, reminder systems, 
and education programs and services. While the majority of the evidence 
in the reviewed studies was “mediocre,” according to Wolf, about half to 
two-thirds of the studies in each of the six categories were successful at 
improving comprehension, with a few interventions improving medication 
adherence or behavioral outcomes. The most important finding from this 
review, however, was that the best interventions were not singular in their 
approach, but were supported by tailored, personalized materials from 
other sources. For example, a patient receiving verbal counseling would 
also receive written materials specific to the individual that supported the 
spoken message. In addition, interventions that targeted health systems to 
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ease navigation and simplify access to content also were the most success-
ful, explained Wolf. 

A decade ago, Wolf continued, he and colleagues Terry Davis, Ruth  
Parker, and Alastair Wood proposed what would eventually be called the  
Universal Medication Schedule (UMS). The basic idea of the UMS (see  
Figure 5-2), he explained, was to write instructions more explicitly using a  
construct that individuals at any level of health literacy would understand.  
A recently published study (Wolf et al., 2016), funded by AHRQ, showed  
that the UMS had a modest effect on improving adherence among the  
general population, but had a more substantial effect on individuals with  
limited literacy skills who were taking more complex drug regimens or who  
had medications prescribed for multidaily dosing. Given the low cost of  
implementing the UMS on written instructions, he predicted the benefit-to-
cost ratio for the UMS would be large.  

The evidence generated so far on the effectiveness of various interven-
tions on medication adherence and safe use has produced a few important  
takeaways, said Wolf. The first is that plain language in written prescrip-
tion drug labeling alone has a limited ability to reduce disparities among  
individuals with low literacy. “That is just a statement,” said Wolf. “It  

FIGURE 5-2 An example of a Universal Medication Schedule. 
SOURCE: As presented by Michael Wolf, November 16, 2017. 
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does not mean that we should not be doing it.” What he and his colleagues 
have found, though, is that any health literacy intervention, whether it is 
on auxiliary warning labels, prescription dosing instructions, or medica
tion guides, does improve outcome significantly across all levels of health 
literacy (Sahm et al., 2012; Wolf et al., 2010, 2011, 2014). “The disparity 
between the highest functioning literate patients and those with the lowest 
literacy skills does not shrink,” Wolf explained. “You are not going to get 
the benefit you need using written materials if you cannot read very well. 
It just makes sense.” 

Another takeaway from the accumulated body of evidence is that 
variable content for prescription medications still exists. “We need to get 
past this,” said Wolf. “It is just an amazing thing that we cannot find a 
way to have standardized content about what needs to be known about a 
particular medication because then we can start having the conversation 
about how to improve it and then how best to disseminate it.” The fact that 
educational materials vary so dramatically, he added, is a major hindrance 
to moving forward with evidence-based interventions. In addition, despite 
a decade of work stressing the importance of the relationship between 
provider and patient, spoken counseling from physicians, nurses, and phar
macists remains infrequent and inadequate. Multifaceted communications 
strategies that engage providers and that are co-developed with patients are 
needed to make truly meaningful changes in how patients learn about and 
use their medications, said Wolf. 

Moving forward, Wolf said the field needs to set standards that go 
beyond written materials. He acknowledged that USP has done a good job 
establishing and promoting standards for written materials. Now is the time 
to look closely at how those standards translate into how the field develops, 
designs, and disseminates digital tools that communicate information and 
support patients’ behaviors with their medications, he said. He noted there 
is an expansive literature that identifies ways to optimize written health 
materials (Jacobson and Parker, 2014) as well as evidence on how to design 
robust multimedia materials (Mayer, 2005). There is even a tool that AHRQ 
created, the Patient Education Materials Assessment Tool (PEMAT),4 that 
those who develop materials can use to assess understandability and action-
ability. However, he added, despite this body of literature and tools such as 
PEMAT, recommended principles are ignored more often than not. 

Commenting on how he wishes the discussion could move beyond what 
font size to use when creating written materials, Wolf said that bridging 
the many divides is going to be very challenging going forward given how 
the system of health care delivery in the United States is “one of our great

4 See http://www.ahrq.gov/professionals/prevention-chronic-care/improve/self-mgmt/pemat/ 
index.html (accessed March 31, 2017). 

http://www.ahrq.gov/professionals/prevention-chronic-care/improve/self-mgmt/pemat/index.html
http://www.ahrq.gov/professionals/prevention-chronic-care/improve/self-mgmt/pemat/index.html
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est adversaries in terms of trying to give people good information about 
their medicines.” Today, for example, even coordinating communications 
between the pharmacist and physician is difficult, and interventions aimed 
at addressing that problem have not had much success. The lack of interop
erability among electronic health records (EHRs) and pharmacy labeling 
systems exacerbates this problem, said Wolf. Except for the rare health 
system with embedded pharmacies, it is difficult to create interventions in 
which the physician at the prescribing end and pharmacist at the dispensing 
end can reinforce each other’s messages and provide adequate counseling 
to patients. 

Part of the solution, he proposed, is that the EHR might serve as the 
focal point for such coordination. In fact, he and his colleagues are work
ing in partnership with Walgreens and UnitedHealthcare to examine how 
it may be possible to leverage technology to allow pharmacists to provide 
extensive support to patients, with the key being that pharmacists will need 
to have access to a patient’s medication list and their EHR. 

Moving beyond written information, Wolf mentioned a recent paper 
that reviewed 16 trials targeting medication adherence using mobile phone 
text reminders (Thakkar et al., 2016). A meta-analysis of these 16 studies 
showed that a simple ongoing text reminder service produced an average 
two-fold increase in medication adherence. He said that while many tech
nology platforms might have the potential to improve medication adherence 
and safety, most are not matched to patient needs, and these modalities may 
not match patient preferences. In 2014, he and his colleagues surveyed user 
reviews of the approximately 400 mobile phone apps for medication self-
management and found that their design was largely not patient centered 
(Bailey et al., 2014). In fact, he said, few of these apps were designed with 
input from patients and so perhaps it is not surprising they do not address 
the barriers patients face in using their medications properly. 

Wolf concluded his presentation with a brief discussion of a system he 
and his collaborators on working on with Eli Lilly and Company that can 
use the EHR to create multiple points of providing information to patients 
about their medications (see Figure 5-3). For example, this system would 
use the EHR to prompt physicians with best practice alerts when they write 
a prescription and provide counseling advice on what they can say to their 
patients. The system would also automatically generate a one-page medica
tion guide summary that would include a link to the medication order and 
an after-visit summary. The patient would receive automated prompts via 
email or phone that would ask them to use their patient portal to report on 
how they are doing with medication, if they are having problems, if they 
have missed any doses, or if they have experienced any side effects. The 
system would also generate an EHR care alert for any patient at risk as 
determined by that medication check. 
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FIGURE 5-3 An electronic health record–based system that would provide multiple 
opportunities for providing patients with medication information and assistance. 
NOTE: AVS = after visit summary; EHR = electronic health record; MD = medical 
doctor; PharmD = doctor of pharmacy; Pt = patient; Rx = prescription. 
SOURCE: As presented by Michael Wolf, November 17, 2016. 

In closing, Wolf said there are many good interventions and innovations 
available, as well as some that are horrible, but the important point is to test 
these interventions and use the ones supported by evidence. “We need to get 
out of the way of ourselves and just start doing something, to know that we 
can evaluate it and if it does not work, we can learn something from it,” 
said Wolf. “I do not think we are going to be doing something worse than 
what we are already doing right now.” 

DISCUSSION 

Brach opened the discussion by asking Rennie to clarify how manu
facturers can rewrite and change FDA-approved labeling to reflect focus 
group assessments given that FDA-approved language is sacrosanct. Rennie 
replied that the testing and revision process happens before the sponsor 
submits labeling language to FDA. The testing and revision process is built 
into the time line that her company, and she supposed every other pharma
ceutical company, develops for the drug approval process, and it starts well 
before FDA is ready to grant approval for a new medication. 

Marin Allen from the National Institutes of Health commented on the 
need for the manufacturer of a drug, who knows more about it than any
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one, to share responsibility with physicians to ensure that patients under
stand how best to take their medications. In her opinion, the onus for doing 
so should not rest solely with physicians. She also remarked that patients 
are being confused by the disclaimer messages that accompany television 
drug advertising, which she said she understands fulfills a legal require
ment, but does little to tell patients what a given medication will do for 
them. Rennie responded to Marin’s call for the pharmaceutical industry to 
try to address these two concerns by noting that those very concerns drive 
Merck’s efforts to make health literacy a requirement. “We do think that 
the physician’s time is limited and not everyone out there has an incentive 
to educate the patients, and so when we have a new product coming on 
board, and for the products that we do have, we take that role seriously,” 
said Rennie. “We all want to do what’s in the best interest for patients, and 
certainly from a legal perspective, I want to make sure that patients have all 
the information that they need to take the product safely.” 

Rosof asked the panelists to comment on what they believe would be 
valuable to the roundtable in thinking about health-literate design going 
forward, and in doing so, to be innovative. Morrow replied that he thinks 
it important to help people not only find information, but also evaluate 
and integrate information across multiple documents in an online environ
ment. “We know, at least anecdotally, that people are being nudged all 
the time by the way websites are designed to go elsewhere, and they may 
not remember to come back,” he said. A useful step, he noted, may be 
to think about this problem in terms of the way animals forage for food, 
where they are constantly adapting to the ecosystem in terms of where to 
look. In that respect, there are theories of information foraging that can 
help people evaluate information and make on-the-fly assessments about 
whether they have got the information they needed to answer their ques
tions or if they need to continue their search elsewhere. Such theories may 
be particularly useful for helping older adults who spend too much time 
reading text online, whereas younger adults tend to be better information 
foragers and are better able to remember more information across multiple 
information sources. “I think there is interesting work in computer science 
that embraces the idea of ecology of information and how it is transforming 
with the new media,” said Morrow. 

Rennie said she has observed over the past decade that there has been 
a move to put more information into patient medication guides and physi
cian prescribing information. “That has had the effect of making patients 
overwhelmed, quite frankly,” said Rennie. Instead of listing every possible 
side effect, perhaps a better way to go would be to list the most common 
ones and then include a statement as simple as “If anything changes, make 
sure you call your doctor because it could be a side effect.” In her opinion, 
that type of discrimination among which side effects to list would go a long 
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way toward helping patients and alerting them to pay attention to how they 
react when taking a prescription drug. She also commented on the message 
she heard that the pharmaceutical industry does not do a good enough 
job telling patients why it is important for them to take their medications. 
“It used to be that pharmaceutical companies did more of that,” she said, 
noting that companies do less of that now in response to warning letters 
from FDA regarding the need to have outcomes data to be able to discuss 
outcomes of the disease. “I think we need to figure out how we can fill 
that void to let patients know not only here is the condition, but why it 
is critically important if their physician has prescribed this medication to 
take it so that you can hopefully stave off this sort of bad outcomes in the 
future,” said Rennie. 

Giving context to his comments, Wolf said what he cares about is help
ing patients get the optimal benefit of the medications they are prescribed, 
to be able to take them, minimize any harm associated with them, and also 
be properly vigilant so they can problem solve and seek care if necessary. 
From that perspective, he said many things can help patients, such as dis
seminating good content through patient portals, but implementing these 
types of interventions means overcoming barriers by engaging more with 
providers. “Whether that is a care coordinator, a pharmacist, or an allied 
health care provider, we need some way to have ongoing relations with 
patients between encounters, and maybe even start by focusing on those 
who are at greatest risk, such as those patients who have a lot of medica
tions to take,” said Wolf. That is where he hopes the roundtable can be 
creative in thinking about how health care is being redesigned and how to 
create more linkages for knowledge exchange in a health-literate manner 
that engages patients in their own care and supports behaviors that encour
age them to seek information and problem solve about their medications. 

Jennifer Dillaha with the Arkansas Department of Health commented 
that the growing number of older adults who are not likely to improve 
their own health literacy skills places a burden on an increasing number 
of families to gain the skills needed to understand proper medication use. 
She asked Morrow if the Internet work his group has conducted could be 
applied to patient portals, which is where many family members and other 
caregivers will go to get the information they need. Morrow replied that 
he has a project under way that is being driven, in part, by his frustration 
about using his patient portal to understand clinical test results. “It is 
abundantly clear that the best practices that we have been talking about 
today are not being used routinely in terms of designing the information 
that is on patient portals,” said Morrow. This project is attempting to 
present information in a way that will enable older adults to understand 
the risk implications of the numeric information from test results, such as 
cholesterol and triglyceride levels. Relying heavily on graphical represen



 

 
 
 
 
 
 

 
 

 

 
 
 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

82 COMMUNICATING CLEARLY ABOUT MEDICINES 

tations, he and his team are moving toward developing a conversational 
agent interface that would provide an interaction with a virtual physician 
who can provide high-level commentary on the accompanying graphics. 
“The idea is not to do an end run around face-to-face communication with 
your doctor, but to help bridge that gap,” said Morrow. In some respects, 
he added, this type of system would provide patient decision support in the 
way that an EHR can provide clinical decision support to the physician. 

Catina O’Leary from Health Literacy Media noted that despite all of 
the good interventions that have been developed, nothing seems to disrupt 
the system in a way that enables those interventions to gain much of a foot
hold and then spread in the nation’s health care systems. Wolf agreed with 
that assessment and said that like O’Leary, he is tired of coming to meetings 
and hearing the same things that he has been hearing for the past 15 years. 
“I am sick of going to multiple meetings at different agencies and feeling 
like I am having the same conversation over again,” said Wolf. He added 
that his frustration over the lack of progress is one reason why he and his 
colleagues are working to use the EHR as the focus of a system that will 
automatically alert physicians about the need to provide more information 
to patients about their medications and to provide that information in plain 
language the physician can use. 

One component of this system that he is working on now is a way of 
tracking how often physicians provide the necessary information and creat
ing a metric that could serve as a quality indicator and give feedback to the 
physician. Wolf added, though, that patients need to be accountable, too, 
particularly those who are taking multiple medications. Physicians could 
ask patients to check into their portals every few weeks and report on how 
they are doing with their medications by answering a short questionnaire, 
for example. 

James Duhig from AbbVie Inc. noted that his company has a program 
for one of its major products that has several hundred nurses trained in 
cultural competencies who can provide health-literate information on this 
product. The challenge, he said, is to reproduce that type of support system 
for products that do not generate billions of dollars in revenue. He then 
asked if the goal of the health literacy community is to continue being an 
add-on, or if the goal is to make health literacy an integral component of 
medication outcomes. Wolf said he is encouraged by the way in which 
health literacy is now seen as part of appreciating the user experience and 
that the field is starting to benefit from human factors research, cognitive 
psychology, and efforts to design learning environments. 

In Wolf’s opinion, the health literacy field needs to make sure that in 
this time of a growing emphasis on patient engagement that health literacy 
is at the table for those conversations. Health literacy, he said, needs to 
become active in organizations such as the American Public Health Asso
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ciation, the Society of General Internal Medicine, and AcademyHealth, 
and to have representation in the special interest groups advocating for 
more patient engagement. The health literacy field needs to do a better job 
conveying that health literacy is more than just putting complex ideas into 
plan language. “We are a behavioral science, not just an information sci
ence,” said Wolf. In his opinion, health literacy needs to be seen as a field 
focused on using information better to engage patients to make them care 
more about their own health. 

Morrow said Wolf’s comments reminded him of the discussions that 
used to be held about how to infuse human factors into organizations so 
that they are “breathing the concept” and that it becomes an embedded 
competency. FDA, he said, has led the charge on this front, and human 
factors is gradually becoming an inherent part of the process at many 
organizations. He noted that achieving the same status for health literacy 
would be helped by the ongoing work on health-literate organizations and 
how they function. Rennie added that one important area in which health 
literacy needs to become an integral part of the design process is in the 
social media world given the central role social media plays for younger 
adults when they look for information on what might be ailing them. “They 
do not call a health care provider, they go onto Google and try to figure it 
out,” said Rennie. It is imperative, then, to determine how to help ensure 
that people going to social media and the Internet for information are get
ting accurate, complete, and not misleading information. The industry has 
not yet figured out the best way to use social media, she concluded. 





6
 

Reflections on the Day
 

Cindy Brach began the traditional Roundtable on Health Literacy  
practice of providing the members’ thoughts on the day’s presenta
tions and discussions by noting that what she took away from the  

patient panel was the need for more shared decision making in medication  
decisions and understanding the lived experiences that must be incorpo
rated in those decisions. Caleb Sexton expressed the need for empathy,  
Bobbie Reed spoke of her frustrations at having her ideas about her son’s  
medications summarily dismissed by her son’s physicians, and both Reed  
and Darvece Monson pointed to the importance of presenting information  
at the right time, when an individual is not at a cognitive low point and  
unable to absorb and understand information. These comments, she said,  
led her to wonder if there are options akin to nurse advice lines that could  
be an accountable place for patients and caregivers to go to get answers  
when they are ready to hear information or if they have questions they need  
answered after throwing away the materials the pharmacist handed them  
with their prescription.  





Another message from the first panel that Brach highlighted was the  
importance of the care team and the need to make better use of all-care  
team members as sources of information. She raised the idea of requiring  
counseling at the time of dispensing, which is what Canada does, and won
dered what roles team members could play that would result in patients  
and caregivers having a better understanding of their medication regimens.  
Brach’s final comment was that perhaps the roundtable could help get the  
message to electronic health record vendors and the companies that create  
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pharmacy labeling systems about the need to make information more acces
sible, understandable, and actionable. 

Jane Grover said her main impression from the workshop was that 
there is an opportunity to not only integrate between the medical and dental 
worlds, but to bring health literacy into the world of dentistry. There is, she 
noted, an advisory committee on health literacy in dentistry, but dentistry is 
typically not team based. She pointed out that every patient has a mouth, 
and there is an opportunity to bring health literacy to oral health concepts 
into dentistry, 

Lori Hall said that though she has been a roundtable member for 3 
years, it was only since January 2016 that she was given the title of direc
tor of health literacy at Eli Lilly and Company. She credited her roundtable 
colleague Laurie Myers of Merck with blazing the trail for having dedicated 
health literacy teams in pharmaceutical companies. She then noted that the 
organization’s seriousness about health literacy started to change when she 
was given that official title, so she recommended that others doing health 
literacy work in pharmaceutical companies should advocate for a job title 
that has “health literacy” in it. For her, the impact of getting that title is that 
she has since received 139 unsolicited requests for input from every point 
along the drug development continuum at Merck. This is important, she 
said, because, “What I am hearing over and over again today is the further 
upstream we can apply health literacy in the research, clinical research, and 
the approval and commercialization of medications, all patients benefit.” 
She then invited all pharmaceutical companies to join this non-competitive 
effort. Kim Parson from Humana also supported the idea of introducing 
health literacy concepts as early in the research and development process 
as possible and noted the importance of bringing the consumers of medica
tions into the design process as early as possible. 

Jennifer Dillaha said it was clear to her how much work needs to 
be done to help people understand the information available to them on 
medication and other health-related topics. In particular, commenting on 
Heather Rennie’s remarks about the need to help patients and caregivers 
distinguish between factual and misleading, non-factual information, she 
said the field is going to need to work on that aspect of information gather
ing as an important piece of the health literacy skill set. 

Wilma Alvarado-Little said she appreciated the comments of the day’s 
first panel because they highlighted the importance of empowering vulner
able populations and the need to meet patients where they are to address 
their concerns. “They are the experts about themselves and they are not 
given the voice in the room to be told it is okay to ask that question or to 
say something like, ‘This is too much information,’” said Alvarado-Little. 
She noted how she appreciates when her providers can acknowledge they 
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do not know the answer to one of her questions because that is actually 
a very sophisticated response and it means the provider is listening to her. 

Myers said pharmaceutical companies need to address many things 
besides patient labeling in terms of health literacy. Clinical trials materials, 
for example, need to be understandable by people with low health literacy, 
and in particular, among individuals of underrepresented populations. Her 
concern is that while there are efforts to include patient perspectives in clini
cal trials, only the most articulate patients are part of that process today. 
Informed consent is another area that needs more attention from a health 
literacy perspective, as is the development of instructions of use for combi
nation products. Myers also thought it is imperative to understand the met 
and unmet needs of patients who desire future products in terms of patient-
reported outcomes and other quality measures. “Thinking about consumer
ism, how do we demonstrate the value of our products to patients? What 
are the quality measures that are important to them?” she asked. 

Steven Rush from UnitedHealth Group said he had a mixed reaction 
to the workshop. On the one hand, as others had mentioned, he was dis
appointed to hear many of the same issues raised that he has been hearing 
for many years. At the same time, he did hear of some progress and is 
encouraged by the resources and approaches being brought to bear on the 
challenge of helping patients understand their medications. “Maybe they 
are not big changes, but there are changes, so that has been exciting,” said 
Rush. He noted that the concept of cognitive burden resonated with him 
because it makes real comments he hears from patients about having to 
think too much about their medications. 

For Jay Duhig, the discussions at the workshop left him “incredibly 
hopeful.” Underlying that sense of optimism were the presentations by the 
members of the first panel, who were so articulate about their experiences 
and what is meaningful with regard to their care; the inclusion of the many 
stakeholders that need to be engaged in the effort to communicate more 
clearly about medications; and by the case studies of data-driven, outcome-
driven interventions presented in the afternoon session. 

Michael Villaire from the Institute for Healthcare Advancement agreed 
with the previous comments that the first panel was a highlight of the work
shop and he thanked the panelists for sharing their stories and struggles. 
He commented that efforts to redesign systems are needed and are a critical 
part of what the health literacy community does. Medications, however, are 
still personal, taken by individuals, not systems, and not taken for a variety 
of personal reasons that need to be acknowledged and accepted. While 
systems-based approaches can address the large majority of issues, they will 
not fix every issue for every person. “That one-on-one interaction between 
individuals from the health care system and people who are trying to access 
the health care system is really the critical juncture, and, frankly, it is where 
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we spend the least amount of time in the entire health care system,” said 
Villaire. “My recommendation is to incentivize those interactions, extend 
that amount of time, use other providers, navigators, and educators, but 
to provide them when they are needed by the patient.” He also suggested 
that the pharmacy could provide a place where patients can receive help in 
a shame-free and cost-free environment. 

Bernard Rosof noted that he is “not uncomfortable with hearing things 
over and over and over again until we get it right.” In fact, he added, “that 
is the principle of quality improvement and performance improvement, 
and that is to be transparent and say it again and again and again until 
you do get it right.” He then read an email with comments from Robert 
Logan, who wrote that in his opinion it would be good to embed a health 
literacy perspective as part of the future postmarketing surveillance initia
tives. Logan noted that Will Shrank told the workshop that the U.S. Food 
and Drug Administration’s (FDA’s) postmarketing surveillance efforts are 
primarily epidemiological and overlook the social determinants of health 
that impact medication adherence, safety, and administration. He also 
recalled that in May 2017, he heard FDA Commissioner Robert Califf 
suggest that postmarketing surveillance efforts may be insufficiently mul
tidimensional to address contemporary drug safety-related issues and may 
need to be expanded. “I envision an important role for the roundtable to 
gather evidence and provide guidance about how to embed a health literacy 
perspective as part of revamped postmarketing surveillance initiatives,” 
wrote Logan. “A health literacy perspective would enrich data collection 
for medication safety, efficacy, and administration.” 

Linda Harris from the U.S. Department of Health and Human Services 
(HHS) started her comments by introducing Lee Zwanziger, the newly 
appointed co-chair of the HHS working group on health literacy. She said 
she appreciated that the workshop included presentations on user-centered 
design and Dan Morrow’s presentation on interdisciplinary skills. She noted 
the importance of including work on cognitive challenges affecting execu
tive function, given the role that executive function plays in the ability to 
read and problem solve. “We need to be bringing that science into the way 
we are thinking about health literacy because it is so much more than just 
reading.” 

Before adjourning the workshop, Rosof asked the workshop partici
pants to take a moment and remember Margaret Loveland, who passed 
away on August 26, 2016. Loveland was a former member of the round-
table and long-time supporter of health literacy in her leadership role at 
Merck. “Always a valuable and loved member of the roundtable, her 
analytic input, her insights, and her ability to contribute to what we have 
accomplished over the past decade or so has been on everybody’s mind,” 
said Rosof. 
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Appendix A
 

Workshop Agenda 

Roundtable on Health Literacy
 
The National Academies of Sciences, Engineering, and Medicine
 

NAS 120
 
2101 Constitution Avenue, NW
 

Washington, DC 20418
 

Communicating Clearly About Medicine: A Workshop
 
November 17, 2016
 

Agenda
 

Workshop Objective: 

The workshop seeks to address the question, “How do we provide clear 
written communications to patients?” with a focus on the patient experience. 

8:30-8:45  Welcome and Workshop Overview 
Bernard Rosof, M.D., MACP 
Chair, Roundtable on Health Literacy 

8:45-9:30  The Patient Experience  
Darvece A. Monson, patient and advocate 
Caleb Sexton, patient and advocate  
Bobbie Reed, caregiver and advocate 
Moderator: Terri Ann Parnell, D.N.P., RN 

9:30-10:00  Discussion 

10:00-10:15  BREAK 

10:15-10:20  Introductions  
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10:20-10:40	 Current Landscape of Research on Written 
Communications 

Will Shrank, M.D., M.S.H.S. 

10:40-11:00	 The Role of Human Factors Engineering 
Irene Chan, Pharm.D., BCPS 
Division of Medication Error Prevention and Analysis  
Office of Surveillance and Epidemiology 
U.S. Food and Drug Administration 

Elisabeth Walther, Pharm.D., J.D. 
Division of Medical Policy Programs  
Office of Medical Policy 
U.S. Food and Drug Administration 

11:00-11:20	 Human-Centered Design 
Ed Israelski, Ph.D.
 
Consultant, Technical Advisor on Human Factors
 
Retired Director, Human Factors
  
AbbVie Inc.
 

11:20-12:00	 Discussion 

12:00-1:00	 LUNCH 

Translating Research into Practice Case Studies 

1:00-1:05	 Introductions 

1:05-1:20	 Adopting an Easy-to-Read Medication Label in 
Wisconsin 

Steve Sparks, M.S. 
Health Literacy Director  
Wisconsin Health Literacy  

1:20-1:35	 Including Individuals with Low Health Literacy in 
Research and Development of New Labeling 

Laurie Myers, M.B.A.
 
Global Health Literacy Director
 
Merck Sharp & Dohme Corp.
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1:35-1:50   Project RED: Engaging Patients in Medication  
Management at Hospital Discharge 

Brian Jack, M.D. 
Professor and Chair, Department of Family Medicine  
Boston University School of Medicine 

1:50-2:05  Planning for Non-English–Speaking Patients 
Charles Lee, M.D. 
President and Founder 
Polyglot Systems 

2:05-2:25  Reactor Panel 
Donna Horn, R.Ph., D.Ph. 
Director, Patient Safety, Community Pharmacy 
Institute for Safe Medication Practices 

H. Shonna Yin, M.D., M.S. 
Associate Professor of Pediatrics and Population   
 Health 
Departments of Pediatrics and Population Health 
New York University School of Medicine/ 
 Bellevue Hospital Center 

2:25-3:00  Discussion 

3:00-3:15  BREAK 

The Future of Health-Literate Design 

3:15-3:20  Introductions 

3:20-3:35  Written Materials in the Digital Space 
Dan Morrow, Ph.D. 
Chair, Department of Educational Psychology,  
University of Illinois at Urbana-Champaign 

3:35-3:50   Legal Considerations in Applying Health Literacy  
Principles to Written Communications  

Heather Rennie, J.D. 
Managing Counsel, Regulatory Legal Group 
Merck Sharp & Dohme Corp.  
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3:50-4:10  Moving Forward in Written Communications Research 
Mike Wolf, Ph.D. 
Professor, Medicine and Learning Sciences 
Associate Division Chief, Research  
Division of General Internal Medicine 
Feinberg School of Medicine 
Northwestern University 

4:10-4:45  Discussion 

4:45-5:30  Reflections on the Day 

5:30  ADJOURN 



 

 
 
 
 

 
 

 
 
 

 
 
 
 
 

 
 

 

Appendix B
 

Biographical Sketches of Workshop
 
Speakers, Moderators, and Reactors
 

Irene Z. Chan, Pharm.D., received a B.S. in pharmacy and doctor of phar
macy degree from Rutgers University Ernest Mario School of Pharmacy. 
After graduation she was called to active duty by the U.S. Public Health 
Service and assigned to the Gallup Indian Medical Center in Gallup, New 
Mexico, an Indian Health Service (IHS) facility, where she completed a 
postgraduate year 1 pharmacy practice residency. After completing her resi
dency, she worked with the IHS for more than 5 years in Gallup and Santa 
Fe, in both inpatient and outpatient pharmacy settings. During her time 
with IHS, her responsibilities included chairing a multidisciplinary medica
tion safety task force, serving as supervisor of inpatient pharmacy services, 
and serving as the pharmacy residency program director. While stationed 
in New Mexico, Commander (CDR) Chan also worked closely with the 
New Mexico Pharmacists Association, serving in various leadership posi
tions within the state association. In 2009, CDR Chan transferred to the 
U.S. Food and Drug Administration, where she serves as deputy director in 
the Division of Medication Error Prevention and Analysis, responsible for 
leveraging her knowledge of regulatory science, human factors, and risk 
management to provide oversight of safety recommendations regarding 
drug nomenclature, labels, labeling, packaging, and product design. 

Donna Horn, R.Ph., D.Ph., directs the Institute for Safe Medication Prac
tices’ (ISMP’s) patient safety activities in community/ambulatory practice. 
Dr. Horn serves as an author and editor of ISMP’s four newsletters for acute 
care providers, nurses, ambulatory/community care providers, and consum
ers. She has more than 25 years of experience in the retail/chain community 
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pharmacy practice setting, as the privacy officer and manager of regulatory 
affairs for Brooks/Eckerd Pharmacy, where she wrote numerous policies 
and procedures to govern pharmacists working in chain pharmacy and as 
a pharmacist and regional pharmacy manager for Osco Drug. Prior to join
ing ISMP, she served as president and chair of the National Association of 
Boards of Pharmacy, where her focus was on patient safety, primarily on 
reducing medication errors in community pharmacy. Dr. Horn also served 
11 years on the Massachusetts Board of Registration in Pharmacy as both 
a member and as president. Her work has focused on continuous quality 
improvement, policies on promoting ease of access to appropriate reference 
materials, monitoring prescription usage in chronic disease state patients, 
drug recall procedures, proper staffing guidelines, and incorporating strate
gies to optimize therapeutic outcomes. Most recently Dr. Horn was elected 
as board director and subsequently elected as president of the American 
Society for Pharmacy Law. Dr. Horn received a B.S. in pharmacy from the 
Massachusetts College of Pharmacy and Health Sciences University and is 
currently a master’s degree candidate at the University of Florida College 
of Pharmacy’s Pharmaceutical Outcomes and Policy Program, focusing on 
patient safety and medication risk management. 

Ed Israelski, Ph.D., CHFP, is a consultant and the recently retired director 
of Human Factors at AbbVie Inc., a biopharmaceutical company. After 
he joined the company in 2001, he led a cross-company team to imbed 
best practice human factors engineering (HFE) design methods into all 
of AbbVie’s products, to ensure safety and usability. He did this through 
hands-on design and evaluation of key new products, managing a group 
of human factors (HF) professionals; training and mentoring internal 
resources; writing corporate policy and guidelines; and facilitating the use 
of outside professional HFE resources. He is the co-convener for Interna
tional Electrotechnical Commission and International Organization for 
Standardization Ergonomic and Usability Engineering groups in developing 
international HF/Usability medical devices standards. Dr. Israelski is also 
past co-chair of the Association for the Advancement of Medical Instru
mentation’s Human Factors Engineering Committee, which develops HF 
standards for medical devices. He is a certified human factors professional 
(CHFP). He has authored 14 book chapters and numerous articles in the 
area of HF. He holds 30 patents. He is a Fellow of the Human Factors and 
Ergonomics Society and a member of the National Academies of Sciences, 
Engineering, and Medicine’s Board on Human-System Integration. He is on 
the editorial board for the journal Human Factors and serves as a regular 
reviewer for several other scientific journals. 

Dr. Israelski has worked as a systems engineer, product manager, mar
ket researcher, industrial/organizational psychologist as well as a human 
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factors engineer at various companies, including Lucent Technologies-Bell 
Labs, formerly AT&T, Ameritech/SBC, and Human Factors International. 
He is an adjunct instructor at Northwestern University. He received a B.S. in 
electrical engineering from the New Jersey Institute of Technology, an M.S. 
in operations research from Columbia University, and a Ph.D. in industrial 
and engineering psychology from the Stevens Institute of Technology. 

Brian Jack, M.D., is professor and chair of the Department of Family Medi
cine at the Boston University (BU) School of Medicine and Boston Medical 
Center. Dr. Jack graduated from the University of Massachusetts Medical 
School and completed his residency training at Brown University. He com
pleted a fellowship at the University of Washington. Dr. Jack came to BU 
in 1997 as the founding vice chair of the Department of Family Medicine. 
He has authored more than 130 peer-reviewed articles or book chapters, 
reviewed papers for major medical journals, and served on health-related 
grant review panels. He is currently principal investigator on a number of 
other grants. 

His research team has developed the Reengineered Discharge Program 
(Project RED), adapted by the National Quality Forum as a national safe 
practice. RED is being used in all states and in more than 10 countries. 
He has completed projects with funding from the Agency for Healthcare 
Research and Quality (AHRQ), including Reengineering the Hospital Dis
charge for Patient Safety, which provided an in-depth analysis of the hos
pital discharge process. RED was then tested in Testing the Re-Engineered 
Hospital Discharge, a randomized controlled trial funded by AHRQ in the 
Partners in Patient Safety grants. 

He received the 2013 Peter F. Drucker Award for Non-Profit Innova
tion, the Patient Care Award for Excellence in Patent Education Innovation 
award, the AHRQ Patient Safety Investigator award, and the Best Research 
Paper of the Year award of the Society of Teachers of Family Medicine. 
He was selected to HealthLeaders magazine’s annual “People Who Make 
Healthcare Better” list and one of Boston’s “Best Doctors” each year from 
2010-2015. His Annals of Internal Medicine article describing RED is listed 
in the book 50 Studies Every Physician Should Know. In 2013 he was 
elected to the National Academy of Medicine. Dr. Jack has also been active 
in the worldwide development of family medicine. He is director of the 
Lesotho Boston Health Alliance, a Kellogg Foundation–funded program that 
aims to improve the quality of district health services in Lesotho. He is a 
founding member of the American Academy of Family Physicians Center for 
International Initiatives. He spent a sabbatical year in Budapest, Hungary, in 
1995 where he received a special citation from the mayor of Budapest. He 
taught in Jordan and Pakistan and has worked on the development of family 
medicine in Albania, Jordan, Lesotho, Romania, and Vietnam. 
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Charles Lee, M.D., has been a leading national advocate for simplifying and 
making medical information more understandable for patients. Dr. Lee is 
founder and president of Polyglot Systems (Morrisville, North Carolina), 
built with a mission to develop practical, affordable multilanguage tech
nology solutions to improve health care access and reduce disparities for 
underserved and limited English-proficient patient populations. He is an 
internal medicine physician and past National Library of Medicine fellow 
in medical informatics at the University of North Carolina (UNC) at Chapel 
Hill/Duke University. He has extensive experience in patient-centered health 
care communication, language barriers, health literacy, health care software 
user experience, and instructional design. He is also an adjunct assistant 
professor at the UNC Eshelman School of Pharmacy, where he is work
ing on several projects to improve medication adherence. Dr. Lee is also a 
member of the U.S. Food and Drug Administration’s Risk Communication 
Advisory Committee and the Duke Clinical Research Institute’s Medica
tion Adherence Alliance, and co-chair of Workgroup for Electronic Date 
Interchange’s Care Coordination Workgroup. 

Joan Guthrie Medlen, M.Ed., RDN, LN, is a registered dietitian with 
an advanced certificate in Adult Weight Management from the Ameri
can Dietetic Association. She has a master’s in education with a focus on 
instruction design and an interest in universal design for learning, especially 
for people with intellectual disabilities who are nonverbal and who have 
trouble writing. Ms. Medlen is the author of The Down Syndrome Nutri
tion Handbook: A Guide to Promoting Healthy Lifestyles (2002, 2006), the 
first, and only, text dedicated to promoting healthy living for people with 
Down syndrome of any age. Ms. Medlen focuses her wide array of activi
ties on nutrition and wellness coaching for people of all ages and stages. 

Darvece A. Monson is the CEO and founder of More Than Your Kidneys. 
In 2015, at 34 years old, Ms. Monson founded More Than Your Kidneys at 
her hospital bedside table with $50 and a refurbished computer. A life
long “health nut,” the nurse of 18 years had been diagnosed with chronic 
kidney disease, followed by heart failure, severe anemia, end-stage renal 
disease, and hemodialysis over the years. Ms. Monson is now a kidney 
transplant candidate. She is well known for her tireless dedication to the 
aforementioned causes via her personal testimonies and vigor for life. 
Her innovative work in transforming the world’s understanding of kidney 
survivorship continues to pave the way for survivors across the country. 
Her education, professional development, and life experience spans a 
variety of interests. It includes various acclaimed credentials from Lewis 
University, Moraine Valley Community College, University of Illinois, 
and BLUE1647. 
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Ms. Monson has solidified partnerships with the National Kidney 
Foundation, and participated in clinician forums as well as patient advo
cacy panels and informational sessions. She has also solidified partnerships 
with American Funds, and participated in community health promotion, 
screening, and education efforts as a Certified Kidney Educator through the 
American Kidney Fund. Her most recent endeavors include being appointed 
as a member and patient liaison of the National Kidney Foundation Kidney 
Advocacy Committee, as well as the National Kidney Foundation Associate 
Board. Her organization has received several awards for helping others 
obtain funding, grants, and training; eradicate student loans; and advocate 
for tenant and employer disability rights. Ms. Monson was the September 
2016 “Elevate” Feature in Ebony Magazine, in which she discussed dialysis, 
kidney survivorship, three-dimensional kidney transplantation, and making 
an impact by encouraging awareness, education, and participation. 

Dan Morrow, Ph.D., is a professor and chair of the Department of Educa
tional Psychology at the University of Illinois at Urbana-Champaign, with 
appointments in the Beckman Institute of Advanced Science and Technol
ogy and the Departments of Psychology and Industrial and Enterprise Engi
neering. His research on the impact of aging on cognition, communication, 
and decision making in the health care domain (health literacy and compre
hension of self-care information) and in the aviation domain (air–ground 
communication; pilot decision making) has been funded by the National 
Institutes of Health, Agency for Healthcare Research and Quality, Federal 
Aviation Administration, and National Aeronautics and Space Administra
tion. He is past president of Division 21 of the American Psychological 
Association (Applied Experimental and Engineering Psychology) and is a 
fellow of the American Psychological Association and the Human Factors 
and Ergonomics Society. He has served on advisory committees for the U.S. 
Food and Drug Administration and the U.S. Pharmacopeial Convention. 
He is also an incoming editor of the Journal of Experimental Psychology: 
Applied. He received a Ph.D. in cognitive psychology from the University of 
California, Berkeley, and was a postdoctoral fellow at Stanford University. 

Laurie Myers, M.B.A., has led health literacy strategy for Merck Sharp 
& Dohme Corp. (Merck) since 2011, recently expanding her role to have 
both U.S. and global responsibility. She focuses on the integration of health 
literacy externally and across divisions at Merck. Key projects include 
patient labeling, packaging, clinical trials, and patient education. She has 
regularly engaged with payers, integrated health systems, and large medi
cal groups to discuss health literacy. Besides serving on the Health Literacy 
Roundtable, Ms. Myers actively participates on several external projects, 
including as co-chair of the Harvard Multi-Regional Clinical Trials Center 
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Return of Results Group; European Medicines Agency lay summaries work
ing group; and as part of the Walgreens/Northwestern/Alliance of Chicago 
partnership, measuring the impact of the Universal Medication Schedule 
on patient adherence and health. She is passionate about creating health 
literacy champions outside of the field and hence speaks at conferences 
focused in other areas, including adherence, patient engagement and advo
cacy, market research, Drug Information Association, and lay summaries, 
in both the United States and Europe. Ms. Myers joined Merck in 1999 
and has worked in several therapeutic areas in market research, marketing 
communications, and pharmacy and distribution. She received her M.B.A. 
in health care management from the Wharton School at the University of 
Pennsylvania and graduated magna cum laude with her B.A. in psychology 
from Yale University. 

Terri Ann Parnell, D.N.P., M.A., RN, FAAN, is a nurse, a nationally recog
nized health literacy expert, and an award-winning author. She is principal 
and founder of Health Literacy Partners, a corporation that specializes in 
providing a tapestry of solutions to promote health equity by enhancing 
person-centered care, effective communication, and the patient experience. 
Her recent experience includes providing health literacy education and 
consultation to several New York State Delivery System Reform Incentive 
Payment Program Performing Provider Systems. Previously, Dr. Parnell was 
vice president for Health Literacy and Patient Education for the Northwell 
Health System, where she was responsible for the health literacy strategic 
plan and integrating concepts of health literacy, language access services, 
and cultural awareness into core activities across the system. 

Dr. Parnell is a member of the National Academies of Sciences, Engi
neering, and Medicine’s Roundtable on Health Literacy and has served as 
a committee member on the American Nurses Association Care Coordina
tion Quality Measures Panel. She is a fellow in the American Academy of 
Nursing and The New York Academy of Medicine and has been selected 
for the 2016/17 The New York Academy of Medicine Fellow Ambassadors 
Program. In 2016, Dr. Parnell joined TVR Communications Advisory Board 
as its chief nursing officer. Her second book, Health Literacy in Nursing: 
Providing Person-Centered Care, received an American Journal of Nursing 
2015 Book of the Year Award in the category of Nursing Management and 
Leadership. Dr. Parnell is a graduate of St. Vincent’s Hospital School of Nurs
ing in New York City. She earned a B.S. in nursing from Adelphi University, 
a master’s degree in health care administration from Hofstra University, and a 
doctor of nursing practice degree from Case Western Reserve University. 

Bobbie Reed is the concerned mother of an adult child who has experienced 
end-stage renal disease (ESRD) and, in November 2015, a kidney trans
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plant. She has worked as a customer service representative in commercial 
accounts for Bell of Pennsylvania. Later she worked at AT&T, where she 
remained for more than 20 years. Her life changed radically when, in May 
2013, her son Alex became extremely ill. He was diagnosed with ESRD that 
October; by December, he began dialysis as a home hemodialysis patient. 
In November 2015, Alex received a kidney transplant from a non-relative 
living donor. Along with reaching out to multiple business and professional 
affiliates, Ms. Reed has become active with the Kidney Health Initiative 
(KHI). While attending a KHI meeting, she told her family’s story of kid
ney disease in a taped interview for the American Society of Nephrology, 
which presented the tape at its national meeting. She is also a member of 
the American Association of Kidney Patients and has attended its national 
meeting in Nashville, Tennessee, for the past 2 years. Ms. Reed has success
fully reached out to Pennsylvania state legislators to request their support 
in raising awareness about the importance of organ donation, specifically 
drawing attention to her son’s need for a transplant. She has also traveled 
with the National Kidney Foundation as its Pennsylvania Kidney Advocacy 
Committee Liaison and called on her legislators to lobby for better laws for 
the protection and improvement of care of transplant patients and donors. 
She attended Indiana University of Pennsylvania and obtained a B.S. from 
the School of Home Economics, studying consumer services with a concen
tration in business and economics. 

Heather Rennie, J.D., is a managing counsel in the regulatory legal group 
of Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc. 
Ms. Rennie joined Merck in 2005. During her tenure at Merck, she has 
provided regulatory legal support for a variety of prescription products 
and vaccines. She currently supports Merck’s diabetes franchise, and serves 
as the regulatory legal point for product labeling. Prior to joining Merck, 
Ms. Rennie was a litigation partner with Eckert Seamans Cherin & Mellott, 
LLC, where she handled a broad range of litigation matters. She earned a 
B.A. from the College of William and Mary, and graduated cum laude from 
the Dickinson School of Law at Pennsylvania State University, where she 
was a member of the Dickinson Law Review. 

Caleb Sexton has 9 years of experience as a designer, researcher, and strate
gist. He has worked with large and small teams on strategic innovation for 
technology start-ups, communities, universities, large government agencies, 
and Fortune 500 corporations. Throughout this time, his work has included 
product and service design, management, market and organizational strat
egy, new market development, and deep-dive contextual research. He has 
an extensive background in project management, design research, and eth
nographic practices that have investigated consumer behavior and habits 



 

 
 
 
 
 
 
 
 
 
 
 
 

   
 
 
 
 

 
 
 
 
 

 
 

 
 
 

 
 

 
 
 

  
 
 

  
 

104 COMMUNICATING CLEARLY ABOUT MEDICINES 

and translated them into the design of new product and service offerings 
for organizations and institutions. As a project manager, Mr. Sexton has 
led design, strategy, and research teams from discovery to development to 
implementation of new offerings, findings, or strategies that leverage the 
human-centered design (HCD) process. Over the past 2 years, his efforts 
have focused on health care technology research and how HCD can bring 
innovative opportunities to early-stage discovery and development. As a 
psoriatic patient himself, he has a deeply vested interest in empowering and 
enabling better care management for others with psoriatic disease. This has 
led to his interest into exploring ways that design, technology, and strategy 
can be aligned to help facilitate better care and communication between 
patients and their care providers while supporting the psoriatic disease 
research community. 

William Shrank, M.D., M.S., joined the University of Pittsburgh Medical 
Center’s (UPMC’s) Health Plan Division in June 2016 as the company’s new 
chief medical officer. In this role, Dr. Shrank will focus on the design and 
implementation of new payment and delivery models to promote improved 
population health and further advance UPMC’s integrated clinical business 
strategies. 

Prior to joining UPMC, Dr. Shrank served as senior vice president, chief 
scientific officer, and chief medical officer of provider innovation for CVS 
Health, where he led the development of solutions to support providers to 
manage risk and deliver better care for the populations they serve. Prior 
to joining CVS, Dr. Shrank served as the inaugural director, Research and 
Rapid-Cycle Evaluation for the Center for Medicare & Medicaid Innova
tion at the Centers for Medicare & Medicaid Services (CMS), where he 
helped design and led the evaluation of new payment reform models tested 
by the center such as pioneer accountable care organizations, bundled pay
ments, and progressive primary care models. Dr. Shrank began his career 
as a practicing physician with Brigham Internal Medicine Associates at 
Brigham and Women’s Hospital in Boston, as well as an assistant professor 
at Harvard Medical School. His research at Harvard focused on improv
ing the quality of prescribing and the use of chronic medications, and he 
published nearly 200 papers on these topics. 

Dr. Shrank has served on various national committees and advisory 
boards related to health. Among the many achievement awards Dr. Shrank 
received is the 2015 Healthcare Executive Transformation Award from the 
Los Angeles County Medical Association. He also was the recipient of the 
Robert Wood Johnson Foundation Pioneer Award to evaluate the effect of 
innovative prescription label design on adherence to chronic medication 
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