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Abstract

Purpose: Returning genetic results to research participants is gaining momentum in the U.S.. It
is believed to be an important step in exploring the impact of efforts to translate findings from
research to bedside and public health benefits. Some also hope that this practice will incentivize
research participation, especially among people from historically marginalized communities who
are commonly underrepresented in research. However, research participants’ interest in receiving
non-genomic medical and non-medical results that may emerge from precision medicine research
(PMR) is understudied and no study to date has explored the views of people with disabilities
about return of genomic and non-genomic results from PMR.

Methods: In a national online survey of people with disabilities, participants were queried about
interest in receiving biological, environmental and lifestyle results from PMR (n=1,294). Analyses
describe findings for all participants and comparisons for key demographic characteristics and
disability-subgroups.
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Results: Participants expressed high interest in biological and health-related results, and less
interest in other findings. However, the interest among study participants was lower than found in
comparable studies of the general population. Moreover, this interest varied significantly across
gender, race/ethnicity, and disability subgroups. Possible reasons for these differences are
discussed.

Conclusion: Insofar as return of results from PMR may impact translational efforts, it is
important to better understand the role of socio-medical marginalization in decisions about return
of results from PMR and to develop strategies to address existing barriers.
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Introduction

Over the past decade, considerable research has addressed challenges relating to return of
genomic results to research participants. What to return, to whom, who decides, and what
impact such data might have on the psychosocial wellbeing of research participants[1] have
received growing national and international attention. Although answers to these questions
vary among public (e.g., [2-4]) and scientific [5-8] stakeholders, studies indicate that many
research participants[4, 9-11] express interest in receiving genetic results, especially results
that show increased risk for preventable or treatable diseases, adverse responses to
medication, and carrier status with reproductive implications. These findings play a role in
the increasingly common practice of offering return of genetic results to research
participants and were endorsed by the national precision medicine research (PMR) initiative,
the All of Us Research Program, which promises that cohort participants will have access to
their own data and analyzed results.[12, 13]

Little is known about the views of people with disabilities on return of results (RoR) from
genetic research. However, emerging studies with other historically marginalized groups
suggest that differences in views may exist. For instance, studies found that women are more
likely than men to express interest in genetic testing,[14] and that views about ROR may be
impacted by race and ethnicity. A focus group study, e.g., found that African Americans may
be less inclined to receive genomic results compared to non-African Americans[15] and
another large study of families with a Mendelian disease found that participants of non-
European ancestry were more likely than participants of European ancestry to decline all
results.[16] A recent study further found that educational attainment affected responses, such
that participants with a high school diploma or less viewed genetic risk of disease to be the
least valuable data, compared to participants with higher educational attainment, who
viewed such data as most valuable.[17]

Although these initial studies are informative, the views of people with disabilities about
return of genetic results may be markedly different than those of research participants from
the general public or other underrepresented communities. As a group, people with
disabilities comprise the largest health disparities group in the U.S.[18] and experience
unique disadvantages as compared to members of the general population.[19] People with
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disabilities from other minority groups may experience “othering” within both the general
population and their gender, racial and ethnic groups,[20] which may impact their views on
the desirability of receiving genetic results. Moreover, the perspectives of people with
disabilities may be intertwined with other objectives relating to their conditions, such as
interest in finding treatments for their condition (e.g., among patients with inherited vision
disabilities[21]) or conversely, worries about the characterization of their conditions as
deficits and the promotion of efforts to find cures for them (e.g., among members of the
Deaf and Autistic/Neuro-diverse communities[22, 23]). Insofar as return of genetic results
from research may incentivize participation in research[4] and a step towards improving
one’s health trajectory,[12] it is important to explore whether this approach resonates with
people with disabilities.

The rise of PMR adds another complexity to this discussion. Precision medicine is the newly
emerging approach to healthcare, aimed at tailoring prevention, diagnosis and treatment
options to individual biological, environmental and lifestyle data.[24-26] Accordingly, data
collected from, analyzed and possibly returned to participants in PMR may include clinical
genomic results, ancestry genetic results, other laboratory results, dietary analysis, and
findings about residential environmental degradation. However, research on the views of
research participants about the return of these other types of results is limited and studies
focusing on people with disabilities do not currently exist.

We report findings from a national study that explored the views of people with disabilities
about PMR, including return of biological, environmental, and lifestyle results. Given the
national investment in recruiting diverse and underrepresented communities into PMR
cohorts, [13], better understanding of the views of such a historically marginalized group as
the disability community is needed.

Materials and Methods

Study methods, including recruitment process and eligibility screening, are detailed
elsewhere.[27] In brief, we conducted a disability-accessible, online national survey with
1294 adults who identified their primary condition as: 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 disability (Table 1
provides demographic characteristics). After obtaining consent and screening potential
participants for eligibility criteria, the survey provided a description of PMR (see Appendix).
The survey’s primarily closed-ended questions were modeled on a study that explored the
views of people from the general public about PMR[3]; disability-specific questions were
added, including open-ended options regarding barriers to and facilitators of participation in
PMR. The survey was available in English, Spanish, and American Sign Language
(translated by the National Association of the Deaf). Recruitment was conducted through
collaboration with national organizations of people with disabilities.

With regards to RoR, participants were asked “If you were to participate [in PMR], what
information would you like to receive?” and provided with a list of options: general genetic
results, i.e., “my genetic results,” and “ancestry based on my genetics”; health-related
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results, including “my medical records,” “health information based on my family history,”
“lab results (cholesterol, blood sugar, etc.)”; and lifestyle results (i.e., “nutritional
information, dietary analysis”). The list also included options to receive environmental
results (“information about water or air quality around my home”), comparative results
(“how my health and lifestyle compare to other participants™), and research opportunities
(“information about other research studies related to health”). In addition, participants were
asked about specific genetic risks, i.e., “would you want to know if researchers found out
that you have a genetic risk for 1) “a treatable disease like asthma™; 2) “untreatable disease
like Alzheimer’s”; and 3) “a bad reaction to certain types of medicine.” Participants were
requested to “select all that apply” with regards to the list of possible results.

Data analysis was conducted with SPSS (IBM) 24.0 and SAS 9.4 software, using counts and
percentages for overall responses and demographic characteristics, chi-square (Xz) tests for
comparing differences among groups of categorical variables, and usual procedures of
collapsing and recoding covariates when data cells were small to reduce the number of
categories for analysis. P values < 0.05 were considered significant. Participants’ responses
to the open-ended questions were incorporated in the discussion, as relevant.

Overall Interest in Results from PMR

The results for all participants are shown in Figure 1.

General genetic results: Most participants expressed interest in receiving “my genetic
results” (78%) and 53% stated they would like to receive “ancestry based on my genetics.”

Health-related results: The largest fraction of participants expressed interest in receiving
“my medical record” (63%), followed by “health information based on my family history”
(61%), and “lab results” (53%). Almost a third (32%) selected lifestyle results (i.e.,
“nutritional information, dietary analysis™).

Other information: Most participants stated they would like to receive comparative results
(62%) and 53% stated an interest in environmental results. A third of participants said they
would like “information about other research studies related to health” (34%).

Specific genetic results: Most participants expressed interest in receiving genetic risk results
about “a treatable disease like asthma” (68%) and “an untreatable disease like Alzheimer’s”
(61%). 41% expressed interest in receiving information about “a bad reaction to certain

types of medicine.”

The overall interest in receiving all types of results was impacted by the participants’
educational attainment (all p values <0.008). As shown in Table 2, participants with graduate
degrees expressed more interest in receiving all types of information (most p values <0.001),
followed by those with a college education (most p values <0.047), and those with a GED/
high school education or less (most p values <0.006), while participants with vocational
training or some college education were the least interested in all types of results (most p
values <0.033). Of particular note is that participants with GED/high school education or
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less expressed higher interest than other participants in receiving “my genetic results” (94%
vs. 78% of other participants), medical records (83% vs. 61%), environmental results (75%
vs. 53%) and genetic risk results about treatable disease (87% vs. 67%), but they were least
interested in receiving lab results (38% vs. 59%), lifestyle results (14% vs. 38%), and
specific genetic risk results about a bad reaction to medication (34% vs. 44$)(all p values
<0.006).

Differences Across Gender Groups

Results by gender groups are shown in Figure 1. Since only 30 participants identified as
neither male nor female (“non-binary sex™), our analysis focuses on differences between
male and female participants. Men were more interested than women in receiving “my
genetic results” (85% vs. 79%; p=0.008), medical record information (74% vs. 61%;
p<0.001) and genetic results about risk for “a treatable disease like asthma” (74% vs. 69%;
p=0.046). Women were more interested than men in receiving results about “ancestry based
on my genetics” (59% vs. 51%; p=0.005), lifestyle results (40% vs. 27%; p<0.001), and
genetic risk for a bad reaction to medication (46% vs. 40%; p=0.047).

Differences Across Racial and Ethnic Groups

As shown in Table 3, significant differences were observed across racial and ethnic groups
with regards to all but one type of result, namely: “information about other research studies
related to health,” which was selected by 32-36% of each racial/ethnic group. Whenever
statistically significant differences were found, non-Hispanic participants were more
interested than Hispanic participants, and White participants more interested than Black/
African Americans and other racial minorities (encompassing Asians, Pacific Islanders,
American Indians, Alaska Natives, Native Hawaiians; “Other racial minorities™) to receive
most types of results (most p < 0.01).

Differences Across Disability Subgroups

Differences in interest in receiving results across disability subgroups were identified for all
types of results (Table 4), but three findings are salient. First, there are observable trends in
the interest of specific disability subgroups in RoR. Blind/low-vision participants were more
likely to express interest in receiving most types of results, while participants who are
autistic, deaf/hard-of-hearing or with intellectual disabilities were less likely to do so (most
ps<0.01).

Second, only a third or less of most disability subgroups expressed interest in receiving
lifestyle results (range 16%—-30%) and “information about other research studies related to
health” (range 18-36%). Two exceptions are blind/low-vision and autistic participants. For
both types of results, almost half of blind/low-vision (respectively, 44% and 48%) and most
autistic participants (respectively, 60% and 62%) expressed interest in receiving such
information.

Finally, there are significant differences in types of results that are key to PMR, specifically:
“my genetic results,” lifestyle, and environmental results. Participants who are blind/low-
vision (84% vs. 76% among participants with other disabilities; p=0.007) and those with
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physical (85% vs. 76%; p=0.003) or intellectual (85% vs. 77%; p=0.041) disabilities were
more interested in receiving “my genetic results,” while participants who are deaf/hard-of-
hearing (69% vs. 81%; p<0.001) or autistic (50% vs. 81%; p<0.001) were less interested.
Participants who are blind/low-vision (44% vs. 29%; p<0.001) or autistic (60% vs. 30%;
p<0.001) had more interest in lifestyle results, whereas those with intellectual (18% vs.
34%; p<0.001) or learning disabilities (16% vs. 34%; p<0.001) had less interest in this
information. Participants with physical (65% vs. 53%, p<0.001), learning (64% vs. 54%,
p=0.031) or psychosocial (67% vs. 54%; p=0.008) disabilities were more interested in
receiving environmental results, while those who are deaf/hard-of-hearing (46% vs. 58%,
p=0.001) or autistic (41% vs. 57%, p=0.003) had less interest.

Discussion

As PMR initiatives move forward and collect biological, environmental and lifestyle-related
data, the scope of results that may be returned to research participants is likely to extend
beyond the traditional focus on clinical genomic findings. Indeed, access to research
findings is increasingly viewed as an extension of informed consent and personal choice in
research participation, including PMR[2], with some scholars also suggesting that it is—or
should be recognized as—a participant’s right.[28] RoR is further driven by emerging
notions of participation, reciprocity and social justice in health research. Shifting away from
previous practices that viewed research subjects as mere providers of data, research
participants today are viewed as partners and agents for change, “individuals [who] want and
deserve to know [their] results” to change their health trajectories.[12] Since diversity in
PMR cohorts is essential for racially/ethnically-relevant findings to emerge, RoR has also
been suggested as an incentive for research participation,[4] increasing the odds that
underrepresented minorities will enroll in PMR in exchange for data that may not otherwise
be available to them. As scholars have suggested, while RoR builds on “pop cultural
curiosity of genetics” and high interest in learning personal disease risk information,[29, 30]
this practice may serve as a trust-building measure,[17] a step towards reversing the
underrepresentation of racial and ethnic minorities in genomic research.[31-36] However,
these goals and the potential for PMR to translate into therapeutic and preventive care
measures are only likely to be achieved if all potential research participants share this
interest.

Our study explored questions about RoR from PMR with a large sample of people with
disabilities, the largest health disparities group in the U.S. The greatest interest was found
regarding biological results: a majority of participants expressed interest in receiving genetic
results, medical records, health information based on family history, specific genetic results
about increased risk for treatable and untreatable diseases, and data about how their health
and lifestyle compare with other participants’. About half of participants stated they would
be interested in receiving non-genomic laboratory results, genetic ancestry findings,
environmental results, and data on genetic risk for adverse reactions to medication. Only a
third expressed interest in receiving lifestyle information and other health research
opportunities.
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The general interest in receiving biological, health-related information is consistent with
existing studies[3, 10, 37], and comments by several participants indicate that receiving
results may incentivize participation in PMR. As one participant commented, a factor that
would increase the likelihood of participation in PMR is “getting some of the information
from the study in ways that | could take advantage of,” and another highlighted “having
access to data and outcomes throughout the process. People are forever wanting to ‘study’
people who are different, with few wanting to share the results of such study with the
subjects.” However, our findings that interest in receiving such results varied by participants’
educational level suggest that the use of RoR as an incentive may not be sufficient for
enrolling diverse populations. As the expressed interest in receiving biological, health-
related information among participants with GED/high school education or less was mixed,
and it was lowest among participants with vocational training or some college education
(contrary to others’ findings that interest in results increases with participants’ educational
attainment[17]), further research is needed to better understand participants’ rationales for
these choices.

Overall, a large majority of our sample expressed interest in receiving their genetic results—
indeed, higher than found in the 2016 study of the general public (78% vs. 74%][3]). This
interest was particularly high among participants with graduate degrees (87%), and in
contrast to earlier study[17] also among those with GED/high school education or less
(94%). However, this high interest was stratified across various subgroups of people with
disabilities. Whereas a large majority of participants who are blind/low-vision, or with
physical, intellectual, learning and psychosocial disabilities expressed interest in receiving
genetic results (82-85%), 69% of deaf/hard-of-hearing participants and only 50% of autistic
participants expressed such interest. Because genetic results from PMR can encompass a
range of findings, it is possible that participants’ responses reflected different interpretations
of what these results would entail. For some participants, “my genetic results” may have
been associated with results about the genetics of common diseases such as cancer, which
may be less available or accessible to them in general medical practice[38], and thus more
valuable in the context of PMR. For others, it may have meant primarily genetics of their
specific conditions (e.g., blindness, autism), which they may find more or less useful
depending on other factors relating to their experiences as people with disabilities.

The latter possibility is consistent with our earlier reports that blind/low-vision participants
expressed more willingness,[39] whereas deaf/hard-of-hearing and autistic participants
expressed less willingness, to provide various types of data for PMR, e.g., family history and
genetics.[40] It is also consistent with other studies showing variance in views about genetic
testing among subgroups of people with disabilities. Studies of patients with inherited vision
conditions, e.g., found support in genetic testing for the purpose of identifying novel
treatments for blindness,[21] and a study of blind people found general support in scientific
progress aiming at sight-restoration, including gene therapy but also that factors such as
when the blindness was acquired may impact these views.[41] Studies of Deaf individuals
found growing interest in genetic testing and counseling for deafness, but also that this
interest may be impacted by issues such as affiliation with the Deaf community and
concerns that genetic data will be used against this community.[42] Conversely, a study of
people who identify as Autistic and have awareness of the neurodiversity movement found
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high endorsement of biological attributions for autism but rejection of the medical (including
genetic) focus on the causes of autism.[43] While our survey did not explore questions of
affiliation with these disability communities, it is possible that especially deaf/hard-of-
hearing and autistic participants in our study—all of whom were recruited through national
organizations of people with disabilities—shared these views.

However, the interest expressed by our participants in receiving many other types of results
was lower than found in other studies (two exceptions are genetic results (discussed above)
and comparative health/lifestyle results (see below)). In particular, smaller proportions of
participants in our study who expressed interest, compared to the reported interest found in a
sample of the general public[3], in receiving results that comprise the key components of
PMR: biological and medical results (i.e., medical record information (63% among our
participants vs. 68% of participants from the general public), non-genomic laboratory results
(53% vs. 75%), health information based on family history (61% vs. 67%)), environmental
findings (53% vs. 66%), and lifestyle findings (32% vs. 65%). The interest of our
participants in receiving specific results was also lower than found in other studies about
genetic research (though different wording and study designs complicate direct comparison).
For instance, smaller fractions of our participants were interested in receiving results of
increased risk for treatable diseases (68% vs. 77% in a study of women diagnosed with
cancer[37], and 90% in a study of participants in a biobank[10]) and in receiving results of
increased risk for adverse reactions to medication (41% vs. 74% in the study of women with
cancer [37]).

Several explanations may account for this lower interest. First, these findings may reflect a
disconnect from the medical establishment, which has long been criticized by people with
disabilities for its focus on the medical aspects of disability, often in disregard of the
sociocultural barriers to inclusion in society. As one participant expressed, “This might not
be too relevant to this kind of study, but | do have some philosophical concerns about the
concept of ‘healing’ people with disabilities, because such efforts view disability through a
medical model ...“. Similarly, another participant expressed greater willingness to
participate in PMR, “If the researchers had an understanding of the social model of disability
and understood that many disabled people with non-painful disabilities aren’t interested in a
cure.”

Concerns about lack of measures to ensure accessibility to the results may have also
impacted participants’ responses. As reflected in numerous comments added by participants
in our study, it is critical for study data to be provided in disability-accessible formats. These
include “plain, simple language,” “electronic, Braille or audio recording” and ensuring that
“ASL format is always produced and provided for those deaf people who prefer to receive
info in their native language.” More generally, as one participant added regarding barriers to
participation: “It may be difficult to get access to the information required, or to save records
required because equipment is inaccessible.” Because disability-accessible data are often
limited or unavailable in many healthcare and research settings, [44, 45] participants’
relatively low interest in receiving results may reflect previous negative experiences with
inaccessible healthcare systems.
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Similar rationales may explain why our participants expressed far less interest than the
general public in receiving “information about other research studies related to health” (34%
vs. 60%[3]). People with disabilities are often excluded from clinical trials and other
mainstream health research, for reasons that include using co-morbidities, including
disability,[45] as exclusion criteria,[46], inaccessible study materials,[44] and concerns
about obtaining consent, e.g., from people with intellectual disabilities.[47] As one
participant stated, “they [i.e., PM researchers] won’t want to include people with
disabilities,” even as the survey’s description of a proposed PMR study stated that the cohort
will “include[] men and women of all ages from many places and backgrounds in the United
States”. Rather than struggle to participate in what often turns out to be non-inclusive
environments, especially when a study may seem to have no direct or immediate impact on
daily life, participants in our study may have preferred not even to learn about other research
opportunities.

Moreover, our finding of high interest in RoR, albeit lower than the general public’s, is only
partial and requires qualification; this finding may apply only to participants who are not
from minority groups. Indeed, for almost all types of results (including most genetic and
environmental results), and whenever significant differences were identified, participants
who identified as Hispanic, Black/African Americans, Other racial minorities or non-binary
sex were less interested in receiving results compared to non-Hispanic, White and binary sex
participants. Lower interest was particularly evident among participants from Other racial
minorities: less than half of these participants expressed interest in receiving most types of
results and only a third or fewer expressed interest in receiving their medical record, findings
about increased genetic risk for adverse reactions to medication, environmental results,
lifestyle results, and other health research opportunities.

Scholars studying the impact of race and ethnicity on views about return of genetic results
have suggested that lower interest among minority groups may reflect concerns about a lack
of access to healthcare that would allow them to follow up on actionable results[15] and
distrust in the clinical and/or research community[10, 48]. Similar concerns may exist
among our participants from racial and ethnic minorities, though they may be further
compounded by participants’ “othering” within their communities. That is, in addition to
concerns shared with other minority-group members, they may experience additional
disability-specific sources of distrust, e.g., history of abuse in research, prevalent stereotypes
of genetic inferiority of people with disabilities both within and outside their racial/ethnic
communities, and experiences of stigma and discrimination in healthcare and society.[49] As
one participant commented,

“Parts [of PMR] may be useful but it sounds [too] creepily eugenics supporting. If
the researchers had extensive knowledge and experience in disability social justice
history and issues, and WERE disabled themselves, it would be better.”

Issues of social justice and tensions between inclusion and exclusion may also explain our
findings about higher interest of our participants in receiving some results. Participants
expressed higher interest than found among the general public in receiving results about how
their health and lifestyle compare to other participants (62% vs. 57%][3]) and blind/low-
vision and autistic participants expressed far higher interest in learning about other health

Public Health Genomics. Author manuscript; available in PMC 2021 April 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sabatello et al.

Page 10

research opportunities compared to participants with other types of disabilities (respectively,
48% vs. 30%; 62% vs. 31%). Although these may seem two disparate findings, both can be
explained by participants’ struggle for equality and inclusion. Comparisons of health and
lifestyle outcomes among research participants can provide a benchmark for inequality,
allowing disenfranchised groups to call attention to their needs. Likewise, learning about
other research opportunities may inform advocacy strategies of subgroups of people with
disabilities that are invested in health research. Members of the Autistic/Neuro-diversity
community, e.g., have criticized the high proportion of funding for research on the biology
and risk factors of autism (respectively, 35% and 24%) compared to research on services and
lifespan issues relevant for autistic people (respectively, 5% and 2%).[50] Being informed
about other studies may allow these communities to engage with, and potentially impact the
direction of, future research.

Future Directions

Taken together, our findings indicate that there is no one voice within the disability
community regarding the return of genetic results from PMR. Rather, views on this issue are
likely impacted by a variety of factors, from gender, race/ethnicity, and levels of educational
attainment to type of disability and sociocultural constructs of health and illness (some of
which were not explored in this study). Our findings are nonetheless relevant to the PMR
enterprise. Without active “genomic citizens” who are invested in learning about and acting
on their genomic and health-related results, the likelihood of achieving the therapeutic and
preventive goals of precision medicine is reduced. Future research should explore the
reasons underlying these differences, having in mind 2 key issues.

First, although gender, race and ethnicity are used as key markers of diversity, disability-
based minority status may play an equal or greater role in decisions about return of results
from PMR. As our sample did not allow for further analysis of race/ethnicity/gender within
subgroups of people with disabilities, further research will be necessary to better understand
the impact of both disability-related factors and interactions among experiences of minority
statuses on views about return of results.

Second, research on racial/ethnic minorities had identified a “spillover effect,” whereby
decisions to participate in PMR are inextricable from personal and group experiences of
racism and discrimination in biomedical research and clinical care.[51] Participants’
comments in our study may suggest that the spillover may encompass, on the one hand,
negative experiences of ableism in research and medicine (e.g., inaccessibility, history of
eugenics), and on the other hand, decisions about return of genetic and other results from
PMR. Further research can explore these issues in the future. In the meantime, insofar as the
return of results is viewed as an incentive for research participation,[4] it may only be a very
partial strategy.

It will be important for researchers to understand these contextual factors and to develop
measures to address these concerns. Educating precision medicine researchers about social
justice and disability history and needs is a first step for increasing awareness of these
issues.[52] Providing disability-accessible information about PMR and its goals is needed as
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well to ensure equality of opportunities to benefit from such research. Working with
disability communities to identify the sources of concerns is critical for developing trust in
PMR, as is implementing measures to reverse the negative impact of intersectionalities—
disability, gender and race/ethnicity—on research participation and views relating to return
of results. Without better understanding of views and concerns of underrepresented
populations, the hope for PMR to improve the health of individuals (and groups) by
returning results will face a steep challenge to fulfilling its goal.
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Appendix A:: Text used to describe a national PMR cohort study in the

survey

Many diseases are caused by a mix of genetics (what you inherit from your family), the
environment, and lifestyle. To figure out how they cause diseases, a large number of people
need to be studied for a long time.

The National Institutes of Health plans a study of one million volunteers for 10 years or
longer. It is aimed at helping doctors choose medicines and other treatments based on a
person’s genetics, environment, and lifestyle. This is called “precision medicine research.”

We want to know what you think about precision medicine research and what problems you
might face if you volunteered to be a participant in the research.

The National Institutes of Health study will collect personal information and samples (like
blood and saliva) from one million volunteers. It includes men and women of all ages from
many places and backgrounds in the United States.

Researchers will follow participants’ health over many years. Participants will agree to give
researchers access to their medical records, and information about their lifestyle. They will
also give blood and other samples for genetic and lab tests, like cholesterol and blood sugar.

Researchers will explain the risks and benefits of being in the study. All volunteers will
decide for themselves if they would like to participate.

Participants might be asked to:
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. Complete research surveys
. Keep a food diary
. Track daily exercise or heart rate with a Fitbit or smartphone

. Provide samples, like water or soil, from around their homes

All samples and lab test results will be “coded.” Coding means the names and personal
information of each participant will be replaced with a number. All coded information will
be stored in a secure computer.

Researchers will use the coded information to study how genetics, environment, and lifestyle
contribute to health and disease. Participants could control how their coded information is
used in research and they might get access to the information collected about their health.
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Lifestyle results (“nutritional information, dietary analysis”)** B e
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Information about other research studies related to health ﬁ

Genetic results about a treatable disease, like asthma* ﬁmﬂ

Genetic results about an untreatable disease, like Alzheimer’s ﬁ:‘

Genetic results about a bad reaction to medicine** - &
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BOverall (1=1294) @ Men (n=541) Women (n=619) @ Non-binary sex (n=30)

* Indicates higher interest among male than female participants (p<0.05).
** Indicates higher interest among female than male participants (p<0.05).

Figure 1: Participants’ views on desired return of results from PMR overall and across gender
groups.
Displayed results include all participants (n=1294), and gender groups (female, male, non-

binary sex participants). * Indicates higher interest among male than female participants
(p<0.05). ** Indicates higher interest among female than male participants (p<0.05).
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Table 1.
Demographic characteristics

Demographic Variables N* %
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 %
Gender (n=1190)

Male 541 | 45%

Female 619 | 52%

Non-binary sex 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)

HS, GED or less 231 | 19%

Some College/Vocational or Technical Training 566 | 48%

BA 196 | 17%

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%
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Demographic Variables N* %
Rural (in the country) 106 9%

Employment Status (check all that apply) (n=1278 **)
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%

*
Note: sample size varies due to missing values.

*ok

Page 17

Respondents 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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Table 2:

Interest in receiving types of results by educational attainment(*)
* Percentage of participants within an educational attainment subgroup who responded “yes” vs. all other

participants who responded “yes”

Page 18

. Vocational
GED/High Trainings/Some BA Graduate (MA, Overall p-
School or Less College (n=196) PhD, JD, MD) value
(n=231) (n=566) (n=191)
My genetic results % 94 vs. 78 77 vs. 85 71vs. 83 87 vs. 80 <0.001
p-value <0.001 0.002 <0.001 0.014
Ancestry based on my genetics % 58 vs. 55 46 vs. 63 69 vs. 52 63 vs. 54 <0.001
p-value 0.275 <0.001 <0.001 0.014
My medical records % 83 vs. 61 62 vs. 69 53 vs. 68 69 vs. 65 <0.001
p-value <0.001 0.015 <0.001 0.333
Health information based on my % 63 vs. 63 57 vs. 69 64 vs. 63 82 vs. 60 <0.001
family history
p-value 0.863 <0.001 0.870 <0.001
Lab results (cholesterol, blood sugar, % 38 vs. 59 52 vs. 58 67 vs. 53 73 vs. 52 <0.001
etc.)
p-value <0.001 0.033 <0.001 <0.001
Lifestyle results (“nutritional % 14 vs. 38 28 vs. 38 53 vs. 29 52 vs. 29 <0.001
information, dietary analysis™)
p-value <0.001 <0.001 <0.001 <0.001
Environmental results (“Water/air % 75 vs. 53 48 vs. 60 51 vs. 59 70 vs. 55 <0.001
quality around my home™)
p-value <0.001 <0.001 0.047 <0.001
How my health and lifestyle % 60 vs. 66 62 vs. 67 74 vs. 63 68 vs. 64 0.008
compare to other participants
p-value 0.123 0.084 0.002 0.342
Information about other research % 15vs. 39 37 vs. 33 35vs. 35 51 vs. 31 <0.001
studies related to health
p-value <0.001 0.142 0.853 <0.001
Genetic results about a treatable % 87 vs. 67 69 vs. 75 63 vs. 73 73vs. 71 <0.001
disease, like asthma
p-value <0.001 0.002 0.005 0.451
Genetic results about an untreatable % 62 vs. 64 57 vs. 69 72 vs. 62 76 vs. 61 <0.001
disease, like Alzheimer’s
p-value 0.454 <0.001 0.005 <0.001
Genetic results about a bad reaction % 34 vs. 44 36 vs. 48 47 vs. 41 65 vs. 38 <0.001
to medicine
p-value 0.006 <0.001 0.105 <0.001
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Table 3:

Overall interest and differences across racial and ethnic groups in receiving results from PMR

Page 19

Overall | Whites Black/ Other b Hispanic Non-
(%) (%) African * Racial - (%) Hispanic :
Americans | P-value Minorities value*™* (%) P-value
(%) (%)
My genetic results 78 87 61 <0.0001 60 <0.0001 72 87 <0.001
0.7935
Ancestry based on 53 56 53 0.4353 40 <0.0001 43 62 <0.001
my genetics <0.0038
My medical records 63 76 41 <0.0001 34 <0.0001 50 74 <0.001
0.17

Health information 61 64 52 0.0012 54 0.0055 49 72 <0.001
based on my family 0.6712
history
Lab results 53 55 51 0.2398 46 0.0119 52 58 0.042
(cholesterol, blood 0.3071
sugar, etc.)
Lifestyle results 32 35 28 0.06 26 0.0086 26 38 <0.001
(“nutritional 0.5707
information, dietary
analysis™)
Environmental 53 65 39 <0.0001 36 <0.0001 30 74 <0.001
results (“Water/air 0.5571
quality around my
home”)
How my health and 62 64 66 0.6287 49 0.0003 58 69 <0.001
lifestyle compare to 0.0014
other participants
Information about 34 35 38 0.0353 34 0.7214 36 34 0.434
other research 0.1482
studies related to
health
Genetic results 68 77 51 <0.0001 48 <0.0001 56 80 <0.001
about a treatable 0.5688
disease, like asthma
Genetic results 61 65 63 0.4637 46 <0.0001 52 72 <0.001
about an untreatable 0.0003
disease, like
Alzheimer’s
Genetic results 41 45 31 <0.0001 36 0.0114 28 52 <0.001
about a bad reaction 0.2421
to medicine

Whites vs. Black/African Americans

Ak
First line: Whites vs. other racial groups; Second line: Black/African Americans vs. Other racial groups
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Table 4:

Page 20

Comparisons of each disability subgroup with all other subgroups regarding results desired to be returned(*)

(%)

* Percentage of participants within disability subgroup vs. participants with other disabilities
** Green represent findings of “more likely”; Blue represents findings of “less likely”

Blind/Low- Deaf/hard of Physical Autism Intellectual | Learning | Psychosocial
vision hearing (%) (%) (%) (%) (%)
(%) (%)
My genetic results 84 vs. 76 85 vs. 76 85vs. 77 82 vs. 78 84 vs. 78
P=0.007 P=0.003 P=0.041 P=0.288 P=0.141
Ancestry based on my 58 vs. 51 54 vs. 53 55vs. 52 | 58vs. 52 48 vs. 53
genetics P=0.041 P=0.673 P=0.296 P=0.265
My medical records 67 vs. 62 78 vs. 61 64 vs. 63 70 vs. 62
P=0.086 P=0.001 P=0.741 P=0.071
Health information based 62 vs. 60 57 vs. 61 65 vs. 60 70 vs. 60 61 vs. 61 59 vs. 61
on my family history P=0.594 P=0.218 P=0.106 P=0.029 P=0.911 P=0.738
Lab results (cholesterol, 71 vs. 48 49 vs. 54 54 vs. 53 51 vs. 53 46 vs. 54 49 vs. 53
blood sugar, etc.) P<0.001 P=0.112 P=0.862 P=0.594 P=0.98 P=0.331
Lifestyle results 44 vs. 29 30 vs. 33 28vs 33 | 60 vs 30
(“nutritional information, P<0.001 P=0.496 P=0.092 | P<0.001
dietary analysis™)
Environmental results 52 vs. 56 65 vs. 53 52 vs. 56 64 vs. 54 67 vs. 54
(“Water/air quality around P=0.181 P<0.001 P=0.485 P=0.031 P=0.008
my home”)
How my health and 74 vs. 59 64 vs. 62 69 vs. 61 57 vs. 63
lifestyle compare to other P<0.001 P=0.622 P=0.071 P=0.280
participants
Information about other 48 vs. 30 62 vs. 31 30vs. 34 18 vs. 36 35vs. 34
research studies related to P<0.001 P<0.001 P=0.312 P<0.001 P=0.796
health
Genetic results about a 68 vs. 68 73vs.68 | 73vs. 68 67 vs. 68 66 vs. 68
treatable disease, like P=0.990 P=0.067 P=0.241 P=0.850 P=0.658
asthma
Genetic results about an 59 vs. 62 64 vs. 61 72 vs. 59 60 vs. 62 64 vs. 61
untreatable disease, like P=0.378 P=0.249 P<0.001 P=0.648 P=0.491
Alzheimer’s
Genetic results about a bad 65 vs. 35 43 vs. 41 35vs. 42 44 vs. 41
reaction to medicine P<0.001 P=0.665 P=0.130 P=0.626
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