
Disability inclusion in precision medicine research: a first
national survey

Maya Sabatello, LLB, PhD 1, Ying Chen, MD, MS2, Yuan Zhang, MS, MA3 and
Paul S. Appelbaum, MD1

Purpose: Including people with disabilities in precision medicine
research (PMR) is key for increasing cohorts’ diversity, improving
understanding of population health, and attaining social justice for
the United States' largest health disparities group. We conducted a
national survey to explore the views of people with disabilities about
PMR.

Methods: An online survey was developed in disability-accessible
formats. Key questions included views on PMR, willingness to
participate and to provide data, perceived barriers to participation
and potential remedies, and interest in engagement in the study.
Analyses described results for all participants and compared results
for key demographic characteristics.

Results: In total, 1294 participants completed the survey.
Participants expressed strong support for PMR, and willingness
to participate in PMR; to provide lifestyle, biological, and medical

information; and to engage with the study. However, 76% identified
a total of 3 to 8 barriers to participation, and most would not
provide environmental samples or information from their social
media account(s) and activity trackers. Differences were observed
across racial, ethnic, and gender groups and are discussed.

Conclusions: Barriers to disability inclusion need to be removed,
and further research conducted to better understand concerns
about PMR and to develop studies that resonate with the interests
and needs of this population.
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INTRODUCTION
As precision medicine research (PMR) gains traction in the
United States, there is an urgent need for including people
with disabilities in PMR. Disability inclusion is key for
increasing the diversity of study cohorts, for better under-
standing factors impacting population health, and for
achieving PMR’s goal of developing a new health-care model
that tailors diagnosis, treatment, and prevention to individual
variability in genes, environment, and lifestyle. Disability
inclusion in PMR is also instrumental for attaining social
justice objectives. Such inclusion would advance efforts to
curtail the deep health disparities in the United States, which
have particularly impacted the disabled population,1 and
acknowledges the worth of people with disabilities as equal
members of society.
The views of people with disabilities about PMR and,

significantly, the barriers to their participation in PMR are
unknown. Several studies have explored US patients’ and
public views on genomic research (e.g., 2–9) and found general

willingness to participate and to share data, despite concerns
about privacy and misuse of their data. A 2015 survey of a
population-based sample of US adults found general support
for a national PMR program across age, sex, and race/
ethnicity.10 However, none of these studies focused specifi-
cally on people with disabilities or collected disability
information among participants to explore how such lived
experiences may impact perspectives on PMR. Because people
with a disability may experience unique barriers to participa-
tion, it is impossible to generalize prior findings to people
with disabilities.
Barriers to recruitment of people with disabilities into PMR

may include concerns that genetic research may reawaken
interest in eugenics11,12 and that focusing on the genetics of
individuals with disabilities reinforces a medicalized model of
disability, with its historic neglect of societal and environ-
mental factors that disable people from fully participating in
society.13,14 Participation may also be diminished by the
presence of physical, communication, institutional, economic,
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and attitudinal obstacles that people with disabilities face in
health-care15 and research settings.16 Learning about these
barriers and how they may impact the interest of people with
disabilities in participation in PMR could inform the design of
PMR programs and help policy-makers and researchers better
understand the views and systematic challenges to inclusion
of people with disabilities. Here we report the first national
study of these issues.

MATERIALS AND METHODS
Study design
In March 2018, we conducted a national, Internet-based
survey of people with disabilities to explore their support for
PMR, willingness to participate, and barriers to participation.
The survey was based on previous studies on attitudes about
genomic research, especially a 2015 US population-based
survey on views of PMR (with the lead author’s permission).10

Disability-specific questions were developed based on scholar-
ship on disability and health disparities, including barriers to
disability inclusion in research, health care, and society.17

Throughout the study, we consulted with experts with
disabilities and national organizations of people with
disabilities about the survey’s content, format, and program-
ming (e.g., making the survey accessible to screen-readers, i.e.,
software programs that “translate” text into speech for blind
people).
Survey development followed the principles of universal

design, with the goal of ensuring that the instrument was
accessible, easy to understand, and useful to people with a
wide range of abilities.18 We worked with the Board Resource
Center, a professional disability consulting company, includ-
ing an advisory group comprising linguistic experts and self-
advocates with intellectual disabilities, to develop a plain
language format of the study material and pilot test its
comprehensibility. The questions were framed in terminology
commonly used in disability studies and advocacy. For
example, instead of “mental illness” or “psychiatric disorder,”
terms that highlight a medical classification of deficiency, we
used “mental health or psychosocial disability,” which reflect
the disabling experiences arising from societal attitudes and
restrictions on participation. Response choices consisted of
dichotomized (yes/no) or predefined options. Open-ended
options were included in questions about barriers and
facilitators for participation. This plain language instrument
was used for all participants.
The final survey was translated into American Sign

Language (ASL), in collaboration with the National Associa-
tion of the Deaf (NAD), and into Spanish. Spanish translation
of disability-specific questions was conducted in consultation
with Hispanic self-advocates with disabilities. Columbia
University’s Spanish Translation Center translated other
survey questions. Participants chose the version of the survey
(English, ASL, Spanish) they preferred. The institutional
review board (IRB) at the New York State Psychiatric Institute
approved the study.

Survey items
The survey first provided a short description of a hypothetical
national, longitudinal PMR cohort study (Appendix A). It
described the impact of genetics, environments, and lifestyle
on disease; the nature of PMR; types of data collected; and
data security. The description stated that cohort participants
could control how their information was used in research and
have access to the information collected about their health.
This description was followed by 53 questions that explored
views about whether PMR should be undertaken, interest in
PMR participation, willingness to provide various types of
data, return of results to participants, oversight for the study,
privacy protections, and desire for engagement in specific
aspects of the research. Additionally, the survey included
disability-specific questions about barriers to participation,
possible facilitators, and incentives. Other questions collected
demographic information.

Participants
The eligibility criteria for study participation were >18 years
old, with one of the following conditions: (1) blindness/low
vision, (2) deafness/hard of hearing, (3) physical disability, (4)
autism, (5) intellectual/other developmental disability, (6)
learning disability, or (7) mental health/psychosocial dis-
ability. Potential participants were asked to indicate their age,
whether they had one or more of these conditions, and if so,
their primary condition.

Study procedures
Participants were recruited through several national disability
organizations that offer disability-relevant information and
support services, engage in advocacy, and provide educational
and research opportunities. The organizations circulated
invitations to the study through their listservs; NAD tweeted
about the study to its members. This recruitment method
allowed extensive national enrollment of people with
disabilities in the study, but precluded assessment of overall
response rates. Participants provided online consent, includ-
ing correctly answering two questions about the study’s
purpose. Completion time, based on length, was estimated at
17 minutes. Participants were offered a $25 gift card on
completing the survey.

Statistical analysis
Data were collected using SurveyMonkey and transferred into
SPSS (IBM) 24.0 format. All statistical analyses were
performed with SAS 9.4 software. Demographic character-
istics were reported as counts and percentages. Differences
among groups were compared using chi-square (χ2) tests
for categorical variables. Linear regression was conducted for
total number of barriers. All p values are two-sided and for
overall groups unless otherwise specified. Multiple compar-
isons were adjusted for the pairwise analysis using Bonferroni
correction and only p values <0.0017 were considered
significant.
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Covariates were collapsed and recoded when data cells were
small and to reduce the number of categories for analysis.
Accordingly, race was collapsed into White, Black/African
American (AA), and Other, the latter encompassing Asians,
American Indians/Alaska Natives, Native Hawaiians, Pacific
Islanders. Additional analysis was conducted for those who
identified as male and female (the gender group of “not listed”
was too small for additional analysis [n= 30]). Household
income was collapsed into lower (<$20,000), middle
($20,000–55,999), and higher (>$56,000) income, based on
the national poverty line (<$24,000 per family of four) and the
median household income for working age (21–64) people
with disabilities ($43,300 in 2016) (ref. 19). Responses to open-
ended questions are used to illustrate relevant issues.

RESULTS
Study population
Overall, 1496 people began the survey; 202 were removed due
to ineligibility or because they omitted >10% of the survey
questions. The remaining 1294 participants who completed
the survey were included in the analyses (Table 1). Among
these participants, 21% each identified their primary condi-
tions as blindness/low vision, deafness/hard of hearing, and
physical disability. The remaining participants identified their
primary conditions as autism (8%), intellectual/other devel-
opmental disability (10%), learning disability (11%), and
mental health/psychosocial disability (9%). Twenty-five
percent reported having multiple conditions. Fifty-two
percent were female, 45% male, and 3% identified as neither
male nor female (“not listed”). Two-thirds of participants
identified as White (66%), 17% Black/AA, and 18% Other.
Thirty-seven percent of participants identified as Hispanic.
Fifty percent were 18–29 years old, 43% 30–59 years old, and
7% over 60. Most respondents had technical training, some
college education, or were college graduates (64%); 16% had a
graduate degree. Most participants were employed full (39%)
or part-time (26%). Forty-nine percent had household
incomes of $20,000–55,999 and 32% had over $56,000.

Perspectives on PMR and willingness to participate
Ninety-five percent of participants supported conducting the
PMR study described in the survey. Differences were observed
by racial (p < 0.0001) and gender groups (p < 0.0001). White
participants were more likely than Black/AA (p= 0.003) and
Other participants (p < 0.0001) to answer positively, as were
male compared with female (p= 0.0047).
An overwhelming majority of participants said that they

would participate in the study if asked (89%), with 62%
willing to participate for 5–10 years and 25% for 20 years or
their lifetimes. Differences were observed across racial (p <
0.0001), ethnic (p= 0.02), and gender groups (p < 0.0001).
White participants were more likely to express willingness to
participate compared with Black/AA (p= 0.04) and Other
participants (p < 0.0001), with Hispanic participants more
willing than non-Hispanics (p= 0.02). Ninety-three percent

Table 1 Demographic characteristicsa

Demographic variables Nb %

Primary disability/condition (n= 1294)

Blindness or low vision 271 21

Deafness or hard of hearing 267 21

Physical disability 273 21

Autism 104 8

Intellectual or developmental disability 128 10

Learning disability 136 11

Mental health or psychosocial disability 115 9

Multiple disabilities/conditions (n= 1294) 323 25

Age (n= 1294)

18–29 years 646 50

30–59 years 551 43

60 or older 97 7

Gender (n= 1190)

Male 541 45

Female 619 52

Not listed 30 3

Race (n= 1294)

White 850 66

Black or AA 214 16

Other 230 18

Ethnicity/Hispanic (n= 1212)

Hispanic 448 37

Non-Hispanic 764 63

Education level (n= 1184)

High school, GED or less 231 20

BA/some college/vocational or technical training 762 64

Graduate 191 16

Household income (n= 1205)

Less than $20,000 230 19

$20,000 to $55,999 594 49

More than $56,000 381 32

Residence (n= 1224)

Urban (city) 573 47

Suburb (neighborhood outside the city) 545 44

Rural (in the country) 106 9

Employment status (check all that apply) (n= 1278c)

Full-time employment 497 39

Part-time employment 339 27

Stay-at-home parent 65 5

Full-time/part-time student 192 15

Unable to work 25 2

Other: not employed, retired, volunteer 244 19
aOverall, 1496 people began the survey: 66 were removed due to ineligibility, i.e.,
they did not (1) correctly answer the informed consent questions (n= 21); or (2)
complete the disability questions or identify as having a disability (n= 45); 136
were removed because they did not answer >10% of the other survey questions.
The remaining 1294 were eligible for participation, completed the survey, and
were included in the analyses.
bNote: sample size varies due to missing values.
cRespondents who provided two employment statuses (e.g., full-time employed
and a student) are included in both categories; 16 respondents were excluded
due to conflicting answers (e.g., both employed full-time/part-time and not
employed).
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of men expressed willingness to participate compared with
89% of women (p= 0.01) (Table 2).

Data provision
Participants were asked about the types of data they would
agree to provide, if they participated in the study. Seventy-
three percent expressed willingness to provide blood and the
same percentage was willing to provide other samples, like
urine, saliva, or hair. Most participants were willing to provide
genetic (63%), family medical history (59%), and lifestyle
information such as exercise and diet (68%). However, only
51% were willing to provide samples of soil or water from
around their home (“environmental samples”), and only one-
third would provide information from their social media
account(s) (34%) or activity tracker (e.g., “heart rate or daily
number of steps from Fitbit or smartphone” [34%]). No clear
differences in willingness to provide data across disability
subgroups were identified. However, smaller percentages of
participants with intellectual disabilities were willing to
provide most types of data (e.g., blood [59%; p < 0.0001],
genetics [45%; p < 0.0001]); autistic participants were less
willing to provide family history (40%; p < 0.0001); and deaf/

hard of hearing participants were less likely to provide
genetics (57%; p= 0.0481), other samples (66%; p= 0.0063),
and family history (50%; p= 0.0009).
Differences were observed across ethnic, racial, and gender

groups. White participants were more willing than Black/AA
and the Other group to provide most types of data (p <
0.0001; p= 0.002 for White vs. Black/AA for other samples,
like urine, saliva, or hair) but not information from social
media accounts. The percentages of Black/AA participants
who were willing to provide environmental samples and
information from their activity trackers were especially low
(32% and 20%). Non-Hispanic participants were more likely
than Hispanic participants to provide all types of data (p=
0.02 lifestyle data; p= 0.005 social media; p < 0.0001 all other
data types). Men were more likely than women to express
willingness to provide genetic information (70% vs. 63%;
p= 0.01).

Barriers to participation
Participants were asked “What may stop you from participat-
ing in the study?” and to “select all that apply” from a list of
16 possible barriers (Fig. 1). The most common barriers were

Table 2 Perspectives on precision medicine research and willingness to participate

Do you think this study should be done? Would you participate in the study, if you

were asked?

N (%) χ2 df p value N (%) χ2 df p value

Yes No Yes No

Gender Female 586 (95) 32 (5) 55.15 2 <0.001 549 (89) 68 (11) 21.26 2 <0.001

Male 530 (98) 11 (2) 503 (93) 36 (7)

Total 1116 (96) 43 (4) 1052 (91) 104 (9)

Race White 829 (98) 19 (2) 41.5 2 <0.001a 782 (93) 62 (7) 43.95 2 <0.001b

African American (AA) 201 (94) 13 (6) 189 (88) 25 (12)

Other 202 (88) 28 (12) 178 (77) 52 (23)

Total 1232 (95) 60 (5) 1149 (89) 139 (11)

Income Less than $20,000 219 (95) 11 (5) 0.06 2 0.969 212 (93) 17 (7) 7.72 2 0.021

$20,000 to $55,999 568 (96) 26 (4) 546 (92) 46 (8)

$56,000 and above 362 (96) 17 (4) 331 (87) 48 (13)

Total 1149 (96) 54 (4) 1089 (91) 111 (9)

Education High school, GED or less 222 (96) 9 (4) 1.87 2 0.393 212 (92) 19 (8) 1.38 2 0.502

BA/some college/vocational training 722 (95) 40 (5) 686 (90) 74 (10)

Graduate 184 (97) 6 (3) 167 (88) 22 (12)

Total 1128 (95) 55 (5) 1065 (90) 115 (10)

Ethnicity Hispanic or Latino 429 (96) 19 (4) 0.03 1 0.860 416 (93) 32 (7) 5.57 1 0.018

Non-Hispanic or Latino 729 (96) 34 (4) 674 (89) 86 (11)

Total 1158 (96) 53 (4) 1090 (90) 118 (10)

Neighborhood Urban (city) 559 (98) 13 (2) 25.71 2 <0.001c 521 (91) 50 (9) 15.93 2 <0.001d

Suburb (neighborhood outside the city) 515 (95) 29 (5) 495 (91) 47 (9)

Rural (in the country) 92 (87) 14 (13) 84 (79) 22 (21)

Total 1166 (95) 56 (5) 1100 (90) 119 (10)
p < 0.017 is considered significant because of multiple comparison adjustment for three-level demographic variables.
aPairwise comparison: White vs. AA p= 0.003; White vs. Other p < 0.001.
bPairwise comparison: White vs. Other p < 0.001; AA vs. Other p= 0.002.
cPairwise comparison: Urban vs. Suburb p= 0.007; Urban vs. Rural p < 0.001; Suburb vs. Rural p= 0.003.
dPairwise comparison: Urban vs. Rural p < 0.001; Suburb vs. Rural p < 0.001.
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physical obstacles: “the space and equipment in clinics and
health-care facilities are not accessible for me” (56%), and
“transportation to health-care facilities is difficult” (53%).
Large minorities of participants selected: “communication
with health professionals is difficult for me” (44%), “informa-
tion about medical research is not accessible to me” (43%),
“PMR might be used to harm people like me” (42%),
“transportation to health-care facilities is too expensive”
(41%), “research may be used for studies I don’t approve of”
(40%), and “researchers and health-care providers lack
knowledge of my needs” (40%). In addition, about a third
of participants selected “PMR will not help people like me”
(32%) and “I have medical problems that would make it hard
for me to participate” (30%). Other barriers, e.g., increased
stigma and regular access to the Internet were less prevalent
(ranging from 12% to 27%). Open-ended responses noted
concerns about privacy and time required for participation.
The total number of barriers identified by our participants

is high: 96.6% said there was at least one barrier, including
76% who identified 3 to 8 barriers. Higher total number of
barriers was associated with having intellectual disability (p <
0.0001), being male vs. female (p < 0.0001), White vs. Other
(p= 0.0024), and non-Hispanic vs. Hispanic (p= 0.0443), as
well as with having lower income (<$20,000 vs. higher
incomes; p < 0.0001).

Facilitators of participation
Participants were asked “What would make you more likely to
participate?” and to “select all that apply” from a list of
possible remedies (Fig. 2).
The most important facilitators for physical accessibility

barriers were free transportation (61%) and accessible

locations (57%). For communication barriers, key facilitators
were communication of study results in understandable ways
(62%) and researchers’ awareness of people with disabilities’
needs (65%). Other important facilitators were knowing that
research participation will not incur costs for participants
(59%), the study is respectful of people with disabilities (58%),
and results of research will help people with disabilities (58%).
Forty-four percent of participants selected “having nonhos-
pital settings for research visits” and 40% “providing access to
new medications and treatments from the study.”
When asked about the importance of six different incentives

for participation, most participants selected receiving personal
health information (65%), getting health care during the study
(60%) and payment for time (54%). Free Internet was
important to 48%, with free smartphone and data plan
(34%) and free activity tracker (25%) selected less frequently.

Engagement
Participants were first asked, “Should research participants
and researchers be equal partners?” followed by “if you had
the chance, how would you want to participate?” including
several options: (1) “design,” i.e., help design the study, choose
research questions, and decide what kinds of research are
conducted; (2) “data collection,” i.e., help recruit other
participants and collect study data; (3) “data analysis,” i.e.,
help analyze data; and (4) “policy,” i.e., help decide what to do
with study results. Participants were also asked whether
participants’ engagement in the study would impact their
willingness to participate.
The overwhelming majority of participants said they would

want to participate in the study’s design (86%). Two-thirds
wanted to participate in data collection (67%), but only a third

The space and equipment in clinics and healthcare facilities are not accessible
for me

Transportation to healthcare facilities is difficult

Information about medical research is not accessible to me

Communication with health professionals is difficult for me

I don’t have regular access to the internet

Transportation to healthcare facilities is too expensive

I can’t take time off from work to participate

Researchers and healthcare providers lack knowledge of my needs

Precision medicine research might be used to harm people like me

Precision medicine research will not help people like me

Precision medicine research will increase stigma

Research may be used for studies I don’t approve of

I have medical problems that would make it hard for me to participate

My family or legal guardian would not want me to participate

My health insurance may not cover the costs

Researchers and healthcare providers have stereotypes about people with
disabilities

Environmental
accessibility

Communication

Economic

Institutional

Concerns
about PMR

Personal

Attitudes of
professionals

52.94%

56.18%

43.43%

44.28%

40.57%

13.29%

27.43%

25.04%

39.88%

41.58%

31.99%

11.82%

40.34%

29.68%

18.08%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00%

16.77%

Fig. 1 Barriers to participation in precision medicine research (PMR) (n= 1294).
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in data analysis (33%), and fewer in postanalysis policy
decisions (25%) (Fig. 3). However, 70% would be more willing
to participate in the study if participants helped to plan and
run it, and 84% said participants and researchers should be
equal partners.
Differences were observed across ethnic, racial, and gender

groups. Hispanic participants were more likely than non-
Hispanics to express willingness to engage in data collection
(p= 0.0002) and data analysis (p < 0.0001), and less likely to
want engagement in policy (p < 0.0001). White participants
were more likely than the Other group to express interest in
research design (p < 0.0001), data collection (p < 0.0001), and
data analysis (p= 0.0021). White participants were more
likely than Black/AA to express interest in policy (p < 0.0001),

though Black/AA were more likely to express interest in study
design (p= 0.0015). Men were more likely than women to
express interest in data collection and less likely to want to
engage in policy (both p < 0.0001).

DISCUSSION
Although people with disabilities have often been prime
targets for genomic research, their views on such research,
and especially on PMR, are understudied. This survey offers a
first insight into the views on PMR of a large sample of people
with disabilities.
People with disabilities in our study, across racial/ethnic

groups, expressed high support for PMR and willingness to
participate in a longitudinal study (89%), exceeding the

Having accessible loactions for visits with researchers

Having non-hospital settings for research visits

Having information about the study in easy-to-use formats

Having free transportation to a medical center for the study

Scheduling research visits on weekends or after work hours

Knowing I will not have to pay for anything to be participant

Knowing the study is respectful of people with disabilities

Knowing researchers are aware of the needs of people like me

Knowing that results of the research will help people with disabilities

Providing access to new medications and treatments from the study

Knowing health and life insurance wouldn’t cost more or be harder to get

Having study results communicated in understandable ways

56.80%
Environmental
accessibility

Communication

Economic

Attitudes of
professionals

Institutional

PMR issue

44.20%

61.75%

61.21%

28.52%

58.96%

65.07%

58.27%

39.57%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00%

32.38%

57.96%

11.28%

Fig. 2 Facilitators of participation (n= 1294). PMR precision medicine research.

If you had the chance, how would you want to participate?

0.00%

a. Help design the study 50.31%

55.33%

48.22%

41.50%

42.81%

32.84%

24.50%

Study design 86%

Data collection 67%

Data analysis 33%

Policy 25%

b. Help choose research questions

d. Help recruit other participants

e. Help collect study data

f. Help analyze the data

g. Help decide what to do with study results

c. Help decide what kinds of research are conducted

10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00%

Fig. 3 Desired engagement of respondents in precision medicine research.
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interest found in previous studies on public support for a
national biobank (69–82%) (refs. 20,21) and a national PMR
cohort (33–56%) (refs. 10,22). This finding may indicate
participants’ interest in accessing health information and
improved therapies,14 similar to the general population,2,5,10

but also interest in nonscientific benefits, e.g., a sense of
equality, contribution, and belonging.23 Most of our partici-
pants were willing to provide lifestyle, biological, and medical
information for PMR, though they were more selective about
other data: half would not provide environmental samples,
and most would not provide information from their social
media account(s) and activity trackers. This suggests a desire
for different levels of participation in PMR.
Disability scholars and activists have often raised concerns

about genomic research and practices (e.g., prenatal testing),
including fear that it will reinforce the medicalization of
disabilities and increase stigma and discrimination against
people with disabilities.13,24 Our findings indicate that many
people with disabilities may share these concerns. Although
our participants were as likely as participants from the general
public to say they would provide blood (both 73%) or other
samples such as saliva (respectively, 73% vs. 75%), the
proportion of those willing to provide genetic and family
history data was smaller (63% vs. 76% for genetic information;
59% vs. 77% for family medical history).10 Provision of such
data was lower among some disability subgroups (autism,
deafness, intellectual disabilities), for whom the medical
model of disability has been particularly controversial.
Moreover, lower percentages of women reported they would
be willing to provide genetic data compared with men. This
finding is interesting: studies of the general public often find
higher interest in and uptake of genetic testing among women
than men,25,26 suggesting that women carry the primary
genetic responsibility for their families.27 Our finding,
however, may reflect a unique concern among women with
disabilities, who historically have been excluded from
parenthood due to presumptions about the inheritance of
their conditions and held blameworthy for their children’s
disabilities if they chose to procreate.28,29 Further research to
explore how (and why) the intersection of disability and
gender impacts willingness to provide genetic data is
warranted.
Similarly, our participants expressed far less willingness

than the general public to provide information from their
activity trackers (34% vs. 75% [ref. 10]). This reluctance could
reflect a worry about extensive medical surveillance, or a
concern that disclosing such data might lead to prejudicial
judgments about people with disabilities. As one participant
commented: “It would […] be nice if the [study’s] results
removed some stigma, particularly around people ‘choosing'
negative health outcomes (such as blaming weight on a moral
failing)….”
The finding that our participants were more willing to

provide biological and medical but not environmental
samples was unexpected; it seems counterintuitive given
decades of disability activism aimed at refocusing attention on

environmental factors that impact health.14,30 One possible
explanation is that our participants devalued environmental
variables due to insufficient awareness of the importance of
gene–environment interactions for health outcomes (like the
general public31). However, this explanation, if correct, is
unlikely to account for the entire difference between our
participants’ limited support and the reported high levels of
support for such data provision among the general public
(respectively, 51% vs. 83% [ref. 10]).
Another possible explanation is that people with disabilities

may be concerned about housing instability (as one
participant stated: “[I] cannot predict 2 years if I am here
or elsewhere”) or about the consequences of revealing poor
home environments such as soil contaminants or poor water
quality. Research has shown that American society has often
blamed the poor, especially racial/ethnic minorities, for their
poverty, including poor living conditions and environmental
degradation that may impact their families’ health.32–34

People with disabilities, who are among the poorest popula-
tions in the United States,35 may share this concern. However,
our findings only partly support this possibility. Although
participants from racial/ethnic minorities expressed less
willingness to provide environmental samples compared with
White and non-Hispanic participants, participants with <
$20,000 household income were more likely than those with >
$56,000 to do so. Further research into the reasons for this
reluctance, including how disability, race, and ethnicity
interact to impact willingness to provide environmental data,
is needed.
Our finding of numerous barriers for disability inclusion in

PMR is concerning. Although only 30% of our participants
stated that their health conditions may impede participation,
most participants identified 3–8 barriers to participation in
PMR. Future studies could explore why White and male
participants identified higher number of barriers (studies
commonly suggest that health disparities are higher among
women and non-White people with disabilities1,15). Regard-
less, our findings strongly support a key aspect of the social
model of disability,14 the bedrock for the disability rights
movement in the United States and elsewhere, namely that
inaccessible and unaccommodating environments (rather
than an individual’s inability) prevent the full participation
of people with disabilities in society. Indeed, although the
hypothetical nature of responses to the survey may not
translate into actual decisions to enroll in PMR, it is of note
that a majority of participants said they would be more likely
to participate if key barriers were removed.
Some of these barriers can be relatively easily addressed

(e.g., costs of participation). Others will be more challenging.
Studies indicate that many health-care facilities and medical
equipment in the United States are inaccessible for people
with disabilities36 and that researchers’ and clinicians’
knowledge of accommodations is limited.37,38 Offering
accessible venues for participation in PMR and increasing
professionals’ disability-relevant knowledge will be essential.
Removal of other barriers may be more challenging. “Harm in
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PMR,” e.g., could reflect disability-specific concerns about
eugenics, but also general concerns about privacy loss,
requiring different responses. Similarly, participants’ citation
of access to new medications and treatments as a facilitator to
participation may reflect worries that the data they provide
may lead to benefits that they will not share. As these
deficiencies may translate into decisions by people with
disabilities not to participate in research,39,40 addressing them
head-on will be key.
Engaging people with disabilities will be necessary for

inclusive PMR to move forward. Most of our participants
stated they would be more likely to participate if participants
helped plan and run the study, and large fractions stated that
they themselves would want to engage, primarily in study
design and data collection. This enthusiasm exceeds pre-
viously reported engagement interest among participants
from the general public10 and may reflect a desire to ensure
that studies address health priorities that are pertinent to
them. Participants’ high engagement interest and belief that
research participants should be equal partners may also reflect
an effort to reclaim inclusion—in PMR, as elsewhere—
resonating with the ethos of “nothing about us without us.”
Engagement of people with disabilities for PMR requires

considerate, strategic planning. Although this population may
have impairment(s) in common, it is highly heterogeneous
medically, socioculturally, and in community structure (e.g.,
the Deaf community). Different subgroups (e.g., blind and
deaf people) may require different measures for inclusion.
People with similar impairments may view their conditions in
significantly different ways and hold different visions for how
their conditions play out in their lives. Engaging with
subgroups of people with disabilities requires awareness of
these differences, open-mindedness to using innovative
research methods tailored to the needs of each subgroup,
and building longstanding, colearning relationships of trust
with disability communities. Such engagement will be
essential to better understand the various needs of people
with differing disabilities and necessary supports for active
participation in PMR.
Our study has several potential limitations. Our sample of

racial minorities other than Black/AA was small and
precluded separate analysis. The online survey may have
excluded people with disabilities without access to the
Internet. The requirement that participants identify a primary
disability might have unintentionally excluded some partici-
pants (e.g., deaf–blind who have two primary conditions).
Finally, as our participants were members of collaborating
organizations and relatively highly educated and prosperous,
their views may not be entirely representative of the disabled
population in the United States.

Conclusion
Disability inclusion in PMR is necessary for this population to
enjoy the benefits of research and for promoting health
equity. This first nationwide, large-scale study of people with
disabilities indicates significant support for PMR, with a

desire to engage as equal partners in many study-related
decisions.
But this enthusiasm for PMR will not lead to actual

participation unless the numerous physical, communication,
institutional, and socioeconomic barriers that may preclude
the participation of people with disabilities are addressed.
Further research is needed to better understand the concerns
that may impede participation and to develop educational
materials on PMR that resonate with the interests and needs
of this population and its subgroups. Moving forward to
cultivate a genuine engagement with people with disabilities
about PMR cannot start a minute too soon.
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