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Abstract

Background: Genomic research has innumerable benefits.
However, if people are unwilling to participate in genomic
research, application of knowledge will be limited. This study
examined the likelihood of respondents from a high- and a
low- to middle-income country to participate in genetic re-
search. Methods: Cross-sectional data were collected using
Amazon'’s Mechanical Turk workforce to ascertain attitudes
toward participation in genetic research. Registered country
of residence was either the US (n = 505) or India (n = 505).
Multiple logistic regression models were used to assess ad-
justed effects of demographic characteristics, health, social
status, beliefs and concerns on 4 genetic research outcomes.
Results: Participants from India who believed chance and
powerful others influenced their health were more likely to
participate in genetic research (OR=1.0,95% Cl 1.0-1.1) and
to agree with sharing of DNA data (OR=1.1,95% Cl 1.1-1.2).
US participants were more likely to be concerned about pro-
tection of family history, which they indicated would affect
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participation (OR = 3.6, 95% Cl 2.1-6.0). Commonalities for
the likelihood of participation were beliefs that genetic re-
search could help find new treatments (India OR = 2.3, 95%
Cl 1.0-5.4; US OR = 4.7, 95% Cl 2.0-11.2) and descendants
would benefit (India OR = 2.6, 95% Cl 1.2-5.5; US OR = 3.0,
95% Cl 1.3-7.1). Conclusions: Concurrence of beliefs on ben-
efits and concerns about genetic research suggest they may
be common across countries. Consideration of commonali-
ties may be important to increase global participation in ge-
netic research. ©2016 S. Karger AG, Basel

Introduction

Genetic research has the potential to help prevent and
improve disease burden throughout the world [1]. Ge-
nomic research has innumerable potential benefits, yet
there are ethical challenges due to genetic data being
identifiable, personal [2], immortal [3], and familial [4].
If individuals, families, and social groups are unwilling to
participate in genetic research, the expansion of knowl-
edge and medical modalities will be severely hampered
because advances may only be applicable to those who
participate in genetic research. Dimensions underlying
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genomic research (e.g., participation) are not equally ac-
cepted by all populations and understanding these ele-
ments could ensure equal benefit from precision medi-
cineresearch [5]. The objective of this article is to describe
the likelihood of respondents from a high- and a low- to
middle-income country to participate in genetic research
and to identify commonalities across these 2 countries.

In 2002, the World Health Organization (WHO) [1]
sponsored a report that recommended that member
countries develop ethical frameworks to guide genomic
research and application within the unique context (e.g.,
religious, social, cultural) of their particular country.
They also recommended that international-level guide-
lines be determined based on fundamental principles.
The WHO deemed international debate as essential to
identify underlying commonalities and concerns.

Since that time, global progress has been made in ini-
tiation of ethical approaches to genomic research with the
creation of international partnerships focused on integra-
tion of genomic concepts into population understanding
and the development of regulation guidelines for research
[6]. Biobanks, both private and public, have proliferated
and recommendations have been made for the manage-
ment of genomic research at an international level [7].
Yet, a recent report from the WHO indicates that low-
and middle- income countries are not benefiting from the
application of genetic research as much as high-income
countries [8]. Even so, low- to middle-income countries
such as India, with its genetically heterogeneous popula-
tion, have made a concerted effort to advance genomic
applications (e.g., Indian genome variation consortium)
[9]. However, there is a lack of acceptance of genetic re-
search and application due to limited knowledge and mis-
trust, coupled with concerns about confidentiality, pri-
vacy, allocation of resources and public awareness [9].

Research focused on the likelihood of individuals to
donate specimens for genetic research has examined var-
ious aspects of participation such as race, socioeconomic
status, beliefs, and concerns, yet most have not provided
a compilation of these elements together as central to par-
ticipation in genetic research. We have a limited under-
standing of who is likely to participate in genetic research
and at what levels they will participate (e.g., a particular
study only vs. sharing data more widely). Ethical ques-
tions surrounding genomic research are far from being
resolved. As genomic research continues to expand on
the global level, there is undoubtedly a need to address
pertinent concerns at the individual level to ensure sub-
ject participation, equality of benefit and global sharing
of data. Assessment and comparison of different popula-
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tions is needed to expand what we know about who is
likely to participate in such research globally. Demonstra-
tion of similarities across cultural groups on reasons in-
dividuals would choose to participate or not participate
would provide a base from which to intervene and/or ad-
dress the elements that contribute to nonparticipation
and in this manner increase equal distribution of benefits.
The goal of this study was to identify the similarities be-
tween survey respondents from the US (high-income
country) and India (low- to middle-income country) in
terms of likelihood of participation in genetic research
and agreement to varying uses of their genetic material,
based on individual characteristics, traits, beliefs, and
concerns. Understanding who is willing to participate
among diverse global groups has important implications
for the generalizability of genetic research findings.

Methods

Design

Data from a large cross-sectional survey of participants who
comprise Amazon’s Mechanical Turk (mTurk) workforce [10, 11]
were used to assess who is likely to participate in genomic research.
The mTurk platform established by Amazon enables companies
and researchers to engage global workers to complete “human in-
telligence tasks” (tasks that are easy for people but difficult for
computers) for small per-transaction payments. In addition to
providing a global digital workforce, mTurk enables the conduct
of online research in which this workforce may participate [11, 12].
The entire participant pool for this project was drawn from the
mTurk workforce, estimated to exceed 500,000 individuals world-
wide [12]. mTurk workers were invited to participate in a survey
about helping better understand attitudes, beliefs, and knowledge
about some topics related to medical care and research. Partici-
pants were offered compensation of USD 0.50 to complete the
survey.

To ensure mTurk was an appropriate platform for our research
we conducted a pilot study that was open to 7 regions: North
America, South America, Europe, South Asia, East Asia, Africa,
and Australia (n = 108). The goals of the pilot study were to iden-
tify problematic questions based on respondent feedback and de-
termine the breadth of the sample globally. The pilot study ran
from October 27, 2014 to November 6, 2014. The majority of re-
spondents to the pilot survey found the questions understandable
(81%, n = 88), the meaning of the questions straightforward (97%,
n=105), and the scales or responses adequate (87%, n = 94). Ques-
tions that respondents identified as problematic were edited.
While there were respondents from all global regions, India and
the US were the only 2 countries that provided a sufficient sample
size and therefore were the focus of the main study. For the main
study, potential participants were identified from the mTurk plat-
form and organized by country of residence. Participation was lim-
ited to the US (n = 505) or India (n = 505) using the mTurk Local
Qualification variable (country of residence for which a potential
participant’s account is registered) as a filter for eligibility for a
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Table 1. Variables, units of measure and source of questions posed to subjects

Age continuous
Gender male/female
Education high school or less/undergraduate/graduate
Socioeconomic status
— Car ownership yes/no
- House ownership yes/no

Religion

General health status

Beliefs about genetic research

Concerns about genetic research
Multidimensional Health Locus of Control
Ethical positioning

Christian/Judaism/Muslim/Buddhism/Hindu/Atheist/don’t know/other
4-item set of healthy days core questions [32]

degree of agree/disagree, 5-point Likert scale [33]

yes/no [34]

6-point Likert scale [15]

yes/no [16]

particular country or region’s survey. The sample size for the main
study was determined by what was sufficient to explore both main
effects and potential interactions. Based on an estimated mTurk
workforce population size of 500,000 and a conservative response
rate of 50% for each question, we needed at least 384 subjects to
participate in our survey for 5% margin of error with 95% confi-
dence level based on the method used for calculating the sample
size needed for conducting surveys [13]. The main study started
on November 14, 2014 and ended on March 4, 2015.

Variables/Measures

The survey deployed through mTurk included a variety of
questions related to sociodemographics, ethical positions, health
status, beliefs related to genetic research, and concerns about par-
ticipating in genetic research (Table 1).

In this analysis, we focused on the following variables to help
us understand the characteristics of participants from the US and
India who were likely to participate in genetic research. Statements
previously used by Green et al. [14] assessed willingness to par-
ticipate in genetic research: (1) I would participate in research that
used my DNA; (2) I would participate in research where my DNA
was used for something other than the main study goal; (3) I would
allow my DNA to be shared with a private company; and (4) I
would allow my DNA to be used to create cell lines, which would
allow for my DNA to be used in future studies [14]. Responses to
each statement were based on a 5-point Likert scale from very like-
ly to very unlikely. In our final analysis, those that were very likely
or likely were compared to those that were neutral, unlikely, or
very unlikely.

To assess the beliefs about the source of reinforcements for
health-related behaviors, the Multidimensional Health Locus of
Control Scales were used [15]. There are 18 questions on a 6-point
Likert scale with 3 main scales: internal, a matter of chance, or un-
der the control of powerful others with a range in responses of
6-36. The powerful others scales can be further divided into doc-
tors and others scales that have a range of 3-18.

Ethical positioning, or personal moral philosophy, was as-
sessed using Forsyth’s Ethics Position Questionnaire [16]. There
are 11 questions about their acceptance of items on a 5-point Lik-
ert scale with 2 scales: relativism and idealism. The relativism scale
included items that capture how what is ethical could vary from
one situation to another. The idealism scale, in contrast, measures
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Table 2. Characteristics of US and India participants

Variable Total sample, 7 (%)
India (n =505)  US (n=505)

Age

Mean * SD, years 31.3+8.7 354+12.1

Range, years 18-69 18-74

Missing, n 2 5
Gender

Male 347 (70) 198 (40)

Female 150 (30) 300 (60)

Missing 8 7
Education

High school or less 43 (8) 203 (41)

Undergraduate 311 (62) 201 (40)

Graduate level 143 (29) 93 (19)

Missing 8 8
Owns a car

Yes 192 (38) 401 (81)

No 307 (61) 94 (19)

Missing 6 10
Owns a home

Yes 335 (67) 214 (43)

No 154 (31) 278 (56)

Missing 16 13
Christian

Yes 92 (18) 276 (57)

No 407 (82) 210 (43)

Missing 6 19
Muslim

Yes 57 (11) 6 (1)

No 442 (89) 480 (99)

Missing 6 19

one’s perspective on positive and negative consequences [16]. In-
dividuals who have a higher concern for the welfare of others tend
to have higher scores on the idealism score, while those that reject
a universal ethic tend to have higher relativism scores [17]. The
relativism and idealism subscales can be divided by the median and
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used to create 4 categories based on: (1) “situationalists”: high ide-
alism and high relativism - they are idealist contextualists who
favor securing the best possible consequence for all concerned,
even if doing so will violate traditional rules that define what is
right and what is wrong; (2) “absolutists”: high idealism and low
relativism - they are principled idealists who believe people should
act in ways that are consistent with moral rules, for doing so will
in most cases yield the best outcomes for all concerned; (3) “sub-
jectivists”: low idealism and high relativism - they are pragmatic
relativists who base their ethical choices on personal consider-
ations, such as individualized values, moral emotions, or an idio-
syncratic moral philosophy; and (4) “exceptionists”: low idealism
and low relativism - they are principled pragmatists who endorse
moral rules as guides for action, but admit that following rules will
not necessarily generate the best consequences for all concerned.

Statistical Analysis

Frequency distributions and summary statistics were used to
describe the characteristics of the mTurk survey participants. x*
tests were conducted to compare the differences in demographic
characteristics, health, and psychosocial status between India par-
ticipants and US participants. The unadjusted effects of demo-
graphic characteristics and health social status on genetic research
outcomes (participate in genetic research, use DNA for secondary
analysis, share DNA with a private company, and use DNA to cre-
ate cell lines) were examined using univariate logistic regression
models for India and US participants separately. Multiple logistic
regression models were used to assess the adjusted effects of those
demographic characteristics and health social status on genetic
testing outcomes for either India or US participants. Subjects with
missing observations were excluded in the multiple logistic regres-
sion models analysis. For each multiple logistic regression model,
the significant covariates were selected using Hosmer and Leme-
show’s purposeful model selection method. Odds ratios and their
95% confidence intervals were used to estimate the effects of those
demographic and social status variables on genetic testing out-
comes. The Hosmer and Lemeshow goodness-of-fit tests were
conducted to examine the goodness-of-fit of those multiple logis-
tic regression models. All analyses were conducted using statistical
analysis software SAS v9.4 (SAS Institute Inc., Cary, NC, USA).
The significance levels for all tests were set at 5%.

There was no evidence of particular questions consistently be-
ing avoided by participants, thus we considered the data missing
at random. There were no significant differences between those
who answered and those who did not in the India sample. In the
US sample, a lower percentage of those who responded to the par-
ticipation in genetic research question owned their own home (41
vs. 53%) compared to those who did not answer and a higher per-
centage were Christian (46 vs. 33%).

This research was reviewed and approved by the University of
Rochester’s Research Subjects Review Board.

Results

US participants ranged in age from 18 to 69 years, with
a mean age of 35.4 (SD 12.1) and Indian participant ages
ranged from 18 to 74 years, with a mean age of 31.3 (SD

Participation in Genetic Research

8.7) (Table 2). Gender varied by country: 40% of US par-
ticipants were male while 70% of India participants were
male. US participants had a greater portion of high school
graduation or less (41%) while India participants had a
greater proportion of undergraduate education (62%).
Individuals from both countries were similar in terms of
how they perceived their health. From a socioeconomic
perspective, Indian participants were less likely to own a
car than US participants, while more US participants did
not own a house. US participants were most likely to
identify as Christian (69%) while India participants were
more likely to identify as Hindu (69%). Univariate analy-
ses for each of the genetic research questions are present-
ed in Tables 3 and 4.

The Hosmer and Lemeshow goodness-of-fit tests
demonstrated all multiple logistic regression models ex-
amined in this study had a good fit to the data (all had
nonsignificant p values). The India sample had a slightly
higher proportion of participants who were willing to
participate in genetic research compared to the US par-
ticipants (62 vs. 57%). In the India sample, those with a
high school education or less had higher odds of partici-
pating in genetic research compared to more educated
participants (OR =4.2,95% CI 1.4-12.7) (Table 5). Those
who believed chance played a role in their health had
higher odds of participating (OR = 1.1, 95% CI 1.0-1.1),
and agreed with sharing of DNA data for secondary data
analysis (OR = 1.1, 95% CI 1.0-1.1) or a private company
(OR=1.1,95% CI 1.0-1.1). Similarly, those who believed
that powerful others played a role in their health had
higher odds of agreeing to sharing data for secondary data
analysis, with a private company and for use in cell lines
(Table 5).

US participants who expressed that they had concerns
about participating had lower odds of participating in ge-
netic research (OR =0.5,95% CI 0.3-1.0). These concerns
also affected willingness to have their genetic data used
for secondary analysis, by private companies or for cell
lines (Table 6). US participants had higher odds of being
concerned about the protection of family history which
they indicated would affect participation (OR = 3.6, 95%
CI 2.1-6.0), sharing data with private companies (OR =
2.2, 95% CI 1.2-4.1) or for cell lines (OR = 2.7, 95% CI
1.5-4.9). They were also more concerned about how and
where data would be kept when shared with private
companies (OR = 2.3, 95% CI 1.2-4.6) and for cell lines
(OR =1.8,95% CI 0.9-3.8).

Commonalities between India and US participants
for odds of participation were beliefs that genetic re-
search could help find new treatments (OR = 2.3, 95%
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Table 5. Adjusted odds ratios for participating in various levels of genetic research, India sample

Participate Secondary analysis ~ Share with private  Cell lines
company
yes vs. no yes vs. no yes vs. no yes vs. no
(n=192vs. 116) (n=171vs.172) (n =129 vs. 205) (n =161 vs. 160)
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Gender
Female - 0.6 (0.4, 1.0) - -
Male - Reference - -
What best describes your education?
High school or less 4.2(1.4,12.7) 2.5(1.0,6.2) - 3.5(1.3,9.7)
Undergraduate Reference Reference - Reference
Graduate 2.7 (1.5,4.9) 1.3(0.8,2.1) - 1.7 (1.0, 2.9)
Owns a car
No - 0.6 (0.4, 1.0) - -
Yes - Reference - -
Muslim
No - - - 2.5(1.1,5.6)
Yes - - - Reference
Ethics position categories (continuous)®
Situationalists 0.6 (0.3,1.2) - - -
Absolutists 1.2 (0.5, 2.5) - - -
Subjectivists 0.5(0.2,1.1) - - -
Exceptionists Reference - - -

Multidimensional Health Locus of Control Scales (continuous)®
Internal score - - - _
Powerful other score 1.0 (1.0, 1.1) 1.0 (1.0, 1.1) 1.1(1.1,1.2) 1.1 (1.0,1.1)

Chance score 1.1 (1.0,1.1) 1.1 (1.0,1.1) 1.1 (1.0,1.1) -
Doctors score - - - 1.2(1.1,1.3)
Other people score - - - -

Genetic research could help find new treatments
Very likely or likely 2.3(1.0,5.4) - - 2.3(1.0,5.4)
Neutral, unlikely, or very unlikely Reference - - Reference

It may help my children or future families
Very likely or likely 2.6 (1.2,5.5) 2.8(1.6,4.9) 2.8 (1.5,5.3) 1.9 (0.9, 4.2)
Neutral, unlikely, or very unlikely Reference Reference Reference Reference

It would help us understand inherited diseases
Very likely or likely 2.1(1.0,4.8) - - 1.8 (0.8, 4.0)
Neutral, unlikely, or very unlikely Reference - - Reference

I have concerns
No - 1.7 (1.0, 2.6) 1.9(1.2,3.2) 1.4 (0.8,2.3)
Yes - Reference Reference Reference

I am concerned about privacy and confidentiality of data
No - - 1.6 (0.8, 3.1) -
Yes - - Reference -

I am concerned about my family’s history not being protected
No 1.5 (0.9, 2.6) - - 1.9 (1.1,3.2)
Yes Reference - - Reference

I am concerned about how and where the data will be kept
No - - 1.6 (1.1,1.2) -
Yes - - Reference -

Variables not included in any of the final models are: age, own a house, and general health questions. ? Ethical positioning categories:
situationalists favor securing the best possible consequence for all concerned; absolutists believe people should act in ways that are
consistent with moral rules; subjectivists base their choices on personal considerations; and exceptionalists endorse moral rules as guides
for action but admit that following rules will not always lead to the best outcome for all. ® Multidimensional Health Locus of Control
Scales for internal, chance, and powerful others have a possible range of 6-36; doctors and others scale has a possible range of 3-18.
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Table 6. Adjusted odds ratios for participating in various levels of genetic research, US sample

Participate Secondary analysis ~ Share with private  Cell lines
company
yes vs. no yes vs. no yes vs. no yes vs. no
(n=228vs.174) (n =153 vs.294) (n=114vs. 305) (n=152vs.231)
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Not Christian
No - - - 1.6 (1.0, 2.6)
Yes - - - Reference
Ethical positioning score (continuous)?
Ethics - Idealism - - - -
Ethics — Relativism - - - 1.1 (1.0, 1.1)
Multidimensional Health Locus of Control Scales (continuous)®
Internal score 1.0 (1.0, 1.1) - - -
Powerful other score - - - -
Chance score - - 1.0 (1.0, 1.1) 1.0 (1.0, 1.1)
Doctors score 1.1(1.0,1.2) - - -
Other people score - - - -
Genetic research could help find new treatments
Very likely or likely 4.7 (2.0,11.2) 3.1(1.3,7.2) - 5.5 (1.9, 16.0)
Neutral, unlikely, or very unlikely Reference Reference - Reference
It may help my children or future families
Very likely or likely 3.0(1.2,7.1) 3.6 (1.5, 8.6) 10.9 (3.2, 36.7) 8.3 (2.6,27.0)
Neutral, unlikely, or very unlikely Reference Reference Reference Reference
It would help us understand inherited diseases
Very likely or likely 3.7(1.3,10.8) - - -
Neutral, unlikely, or very unlikely Reference - - -
I have concerns
No 1.9 (1.0, 3.5) 2.7 (1.6, 4.6) 2.1(1.2,3.7) 2.0 (1.0, 3.7)
Yes Reference Reference Reference Reference
Not concerned about my family’s history not being protected
Yes 3.6 (2.1, 6.0) 1.8 (1.1, 3.2) 2.2(1.2,4.1) 2.7 (1.5,4.9)
No Reference Reference Reference Reference
Not concerned about how and where the data will be kept
Yes - 1.8 (1.0, 3.5) 2.3(1.2,4.6) 1.8 (0.9, 3.8)
No - Reference Reference Reference

Variables not included in any of the final models are: age, gender, education, own a car, own a house, and general health questions.
2 Ethical positioning questions are divided into two scores: (1) relativism (possible scores from 6 to 30) and (2) idealism (possible scores
from 5 to 25). The relativism score pertains to an individual’s moral principles. The idealism score measures an individual’s concern for
consequences. ® Multidimensional Health Locus of Control Scales for internal, chance, and powerful others have a possible range of

6-36; doctors and others scale has a possible range of 3-18.

CI 1.0-5.4 [India]; OR = 4.7, 95% CI 2.0-11.2 [US]), and
that children/future families would benefit (OR = 2.6,
95% CI 1.2-5.5 [India]; OR = 3.0, 95% CI 1.3-7.1 [US]).
These commonalities were also reflected in increased
odds of allowing their data to be used for secondary
analysis, by private companies and for cell lines in both
countries (Tables 5, 6). General health questions were
not associated with any of the participation options that
were asked about.
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Discussion

There were common beliefs and concerns when ac-
counting for health beliefs, ethical positions and health
status across the two respondent populations. Partici-
pants from both countries expressed interest in partici-
pating in genetic research, particularly if they believed
there were benefits to their children and/or future fami-
lies. A belief that genetic research could have a positive
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impact on the future health of their families influenced
participant willingness to be involved across all the ge-
netic research participation options. That genetic re-
search could help find new treatments resonated with
both populations, but to a larger extent with US respon-
dents.

Respondents’ perceived general health did not influ-
ence willingness to participate in genetic research, nor did
socioeconomic status. Ethical positions in general were
not a factor, although some associations were noted for
India respondents. Religious affiliation played a limited
role: those who did not self-identify with a particular re-
ligion were more likely to agree to their DNA being used
to create cell lines (US trend, India significant at p < 0.05).

Respondents from either country who had concerns
about genetic research were reluctant to participate, par-
ticularly with sharing of data with private companies.
Outside of data sharing, the US respondents’ concerns
were primarily protection of family history and data man-
agement.

The findings above are consistent with other findings
in US participants. In a study by Kerath et al. [2], US par-
ticipants (n = 1,041) who did not support genetic research
using their own genetic material indicated concern about
the security of personal information. Of note in that
study, younger subjects were less likely to respond yes to
questions regarding societal benefit of genetic research.
In our sample, with mean ages in the early 1930s, age was
not significantly associated in the multivariate analysis.
Several studies done in the US in the years surrounding
the completion of the human genome project revealed
common concerns around confidentiality, discrimina-
tion risk, misuse of information, and lack of benefit from
genetic research [18-22]. In a more recent US study, con-
cerns about privacy and confidentiality remained wide-
spread (n = 4,659) [23]. General concerns about privacy
were not necessarily related to willingness to participate
in this large cohort study, but specific beliefs related to
privacy were.

For our respondents ethical positioning was only as-
sociated with the use of DNA for cell lines in the US, and
some trends for participation in India, depending on
their idealism/relativism stances. Ethical components
were examined in a study conducted for the Human Ge-
netics Commission in the UK in 2001 [24]. Respondents
(n = 1,249) overwhelmingly backed public ownership of
new developments that make use of human genetic infor-
mation. However, issues of consent and access were seen
as vital and participants desired to retain the right to re-
consent before new research was conducted on their

Participation in Genetic Research

DNA samples. In a recent UK study, it was evident that
research participants still preferred to retain some owner-
ship of their DNA being used in research [25].

Demographic differences between the US and India
included gender, socioeconomic and level of education;
none of the demographics were significantly associated
with participation for US respondents. However, Indian
respondents with less education were more likely to par-
ticipate in all genetic research participation options than
those with higher education. Yet, lack of knowledge and
widespread indifference to potential benefits of genomics
in the population is considered a major challenge in India
[9]. This differs from what has been noted in the US,
where education was associated with an increased will-
ingness to provide broad consent for use of genetic sam-
ples and data [26].

General health concerns of US and India respondents
were not associated with participation. Our findings dif-
fer from those of a UK study that reported potential par-
ticipants would participate to benefit society and their
own families, but only if they themselves also benefited,
or their health was not put at risk [27]. US participants in
the personal genome project indicated they were partici-
pating to help society in general, but also had hopes of
learning about disease at the personal and family levels
[3].

Multidimensional health locus of control was a factor
for respondents from India. In particular, powerful other
and chance scores were significantly associated with will-
ingness to participate in genetic research for all genetic
research participation options. This finding reflects a be-
lief that health is not dependent on behavior but external
forces, and that these external forces influence decision-
making about genetic research participation. Conversely,
for the US respondents, powerful other (doctor) was only
associated with the willingness to participate option in
genetic research. Plus, there was a trend for internal score
in US respondents, thus a belief that personal behavior
affects health and this belief influenced willingness to par-
ticipate.

Concern about DNA use by others was prevalent in
respondents from both countries. A similar concern has
been found in studies focused on biobanking. For exam-
ple, in Australia, participant trust was less when biobanks
shared information and materials with other researchers
[28]. There was greater trust in public biobanks com-
pared to private ones, and lesser trust in biobanks that
shared data. A Swedish study reported that the possibility
of DNA being used as a means of identification was a
main concern for participation, along with concern that
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DOI: 10.1159/000452094

333


http://dx.doi.org/10.1159%2F000452094

society would use the banked DNA for purposes other
than the original proposed usage [29]. The main reported
reasons for unwillingness to provide DNA samples were
lack of personal relevance, discomfort with DNA usage,
privacy issues, and discomfort with sharing something
core to themselves, which is similar to the concerns our
US and India respondents expressed. A UK study report-
ed respondents had a strong sense of ownership of DNA
and believed they owned their DNA and only allowed use
for a particular study [25]. This preference for being in-
volved in decisions about future use of DNA or use by
others was reinforced by another UK study, although in-
creased knowledge about genetics was associated with a
less restrictive view [30]. Ultimately, confidentiality and
data ownership are important issues for participants in
genetic research and there is variation in attitudes toward
data sharing [3, 4, 26, 28].

The acceptance of genetic research for helping chil-
dren or future generations in respondents from both In-
dia and the US may be similar to what is seen with the
Framingham Heart Study participants, which is a re-
search project that has continued for generations and has
a high rate of acceptance/willingness to participate in ge-
netic research, even to the extent of creation of cell lines
for research [31]. A high percentage of study subjects
from the third generation (99%) consented to DNA ex-
traction and cell line creation. The only area where sub-
jects were less interested in sharing data was with private
companies.

Limitations

The digital workforce accessed for this study reflects a
population with access to and facility with the internet,
which may differ from the general population. Partici-
pants in this study reflect only 2 countries, limiting gen-
eralizability to people from other countries. Respondents
were individuals who used mTurk and responses may not
be representative of the general population of their coun-
try of residence. Furthermore, these early adopters of in-
novation (i.e., mTurk) may also be more prone to accep-
tance of the “innovation” of genetic research. However,
mTurk workers are generally a heterogeneous population
[12]. Responses could potentially be subject to social de-
sirability, thus biased. The survey did not include ques-
tions related to the consent process for additional usage
of biosamples beyond participation. Reconsent for addi-
tional use of biological samples was raised as a concern in
other studies [24, 25]. Participants answered questions
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about what they might do in the future in terms of ge-
netic research, which may not be what they would actu-
ally do in real life.

Conclusions

Understanding who is willing to participate in genetic
research has important implications for the generalizabil-
ity of genetic research findings. When accounting for de-
mographic factors and traits (such as ethical positions,
multidimensional health locus of control, health status)
in the US and India respondents there were similarities in
beliefs and concerns regarding participation in genetic
research and use of genetic material. Concurrence of be-
liefs suggests these particular concerns may be common
across countries. Consideration of commonalities may be
important to increase participation in genetic research in
different countries. Furthermore, these findings could be
used to develop educational materials that address these
concerns.
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