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Purpose: Large cohort studies to investigate interactions between
genes, environment, and lifestyle require large representative samples of
the population. The Department of Veterans Affairs health care system
is uniquely positioned to carry out such research, with a large patient
population and a sophisticated system of electronic medical records. As
Veterans Affairs considers establishing a large database of genetic
information and medical records for research purposes, a survey of 931
Veterans Affairs patients was carried out to measure their willingness to
participate, what their concerns would be, and their preferences about
some aspects of study design. Methods: A sample of veterans who
receive Veterans Affairs health care was surveyed online in April and
May of 2008. The proposed genomic study was described to respon-
dents, who then were asked about their support for the study and
willingness to participate, and their opinions about the study and some
of its components. A descriptive analysis examined differences in
attitudes among demographic groups, and whether general beliefs were
associated with support or willingness to participate. Results: Most
respondents (83%) said the database should definitely or probably be
created, and overall, 71% said they would definitely or probably par-
ticipate. Conclusion: Majorities of Veterans Affairs health patients in a
broad range of demographic groups supported the establishment of a
genomic database and showed willingness to participate. Although the
desire to learn about one’s own health from the study was high,
altruistic characteristics were strongly related to whether or not veterans
would participate. Genet Med 2009:11(5):329–337.
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Large prospective cohort studies and biobanks are becoming
standard research tools to examine the influence and inter-

actions of genes, environment, and lifestyle on health and
disease.1–6 These studies collect DNA and other biological
samples, and obtain prospective clinical information on partic-
ipants. The amount and type of clinical data collected, and the
methods by which these data are obtained, vary among bio-
banks. Some of these databases follow participants over time
and periodically ask participants for updates on their health.

Some link genomic and other exposure data to electronic med-
ical records, which can streamline data collection but may limit
the information available to that recorded within a particular
medical records system. Others perform standardized health
exams and collect medical histories at baseline and follow-up
intervals.7–9 This approach may lead to more complete data, but
also may require more time and expense. All such studies face
the challenge of accurately and efficiently measuring partici-
pants’ environmental exposures.

In prospective research, phenotypes, genotypes, and environ-
mental exposures can be compared among those who do and do
not develop a given disease over the life of the study. Studies
involving hundreds of thousands of participants are gaining
favor because large sample sizes are needed to detect genes, and
factors that interact with genes that confer modest increases in
disease risks. Both private concerns1,4,5,10,11 and public entities
are investing in these large-scale studies.3,9 As genotyping and
computational tools become more affordable, ongoing studies
that were initially started without a genomic focus have begun
to integrate genetic data collection into their protocols.8,9,12

The Department of Veteran’s Affairs (VA) health care sys-
tem has carried out large and medium-sized cohort studies over
its long history13–16 that have focused on a wide range of topics
including but not limited to the effects of specific occupational
exposures, aging, and the effects of tobacco and other general
exposures on a wide array of diseases. The VA patient popula-
tion is well suited to large-scale longitudinal research for sev-
eral reasons. The VA stores, updates, and accesses the health
care records of 5.3 million patients17 through an electronic
medical records system, and patients often remain in contact
with the VA health care system over a long period of time.
Although 95% of VA patients are male, they include a broad
spectrum of other geographic and demographic groups.

Not all veterans are eligible for health care through the VA
system. Eligibility for care (and participation in VA research)
depends on a number of criteria including the nature of a
veteran’s discharge, length of military service, whether disabil-
ities suffered are judged by the VA as being connected to
service (“service-connected”), and income.18 The majority of
VA patients do not receive all of their medical care from the VA
system, and use other private or publicly funded care as well.19

In 2006, in order to increase understanding of genetic and
nongenetic mechanisms of common diseases affecting both
veteran and general populations, to develop preventive strate-
gies, and to help predict pharmacogenetic responses to drug
treatments, the VA established a Genomic Medicine Program
(GMP).20 To support research in these areas, it proposed estab-
lishing a database of annotated clinical samples from consenting
volunteer VA patients. The database would isolate and analyze
DNA from participants’ blood samples and link these genomic
data to participants’ electronic health records for epidemiologic
analyses. A wide range of phenotypes relevant to both the
veteran and general populations could be studied.
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Existing VA policies on tissue banking for human biological
specimens vary depending on the nature of the consent obtained
from participants, and where and by whom the samples and data
are stored and analyzed.20 Samples and information could be
coded and stripped of personal identifiers. The coding key could
be retained by the VA, allowing for updates of participants’
health records over time.20

To prepare for and design the GMP database, the VA estab-
lished an external GMP Advisory Committee consisting of
veterans’ advocates and scientific experts. The Committee’s
charge is to “provide expert counsel about protecting veterans’
privacy and establish a strong ethical foundation for VA’s use
of genetic information.”21

The creation of a large GMP research database whose par-
ticipants permit ongoing updates with their VA and civilian
medical histories could depend in part on acceptance by veter-
ans. Understanding characteristics associated with veterans’
support for establishment of such a resource and their willing-
ness to participate is critical both to recruiting a large number of
participants and to analyzing the resulting data, since demo-
graphic differences in participation rates that go unaccounted
for might bias or limit generalizability of the research.22 Par-
ticipants must be able to trust VA researchers to maintain their
privacy and to conduct research with integrity. VA patients may
be especially sensitive to violations of privacy in light of recent
reports in the media about lapses in the security of medical
records.23

A study of veterans who are members of a VA registry of
amyotrophic lateral sclerosis (ALS) patients measured charac-
teristics associated with their participation in a DNA biobank.22

Recent studies of veterans measured attitudes about the design
of informed consent documents for VA clinical trials,24,25 and
about their views on whether and how their medical records
should be used in research.24 However, no comprehensive,
direct examination of the general VA population’s attitudes
toward the specific goals and proposed design of the research
database have been published.20 A national survey of veterans
who use the VA health care system was conducted to provide
quantitative measures of veterans’ attitudes about the GMP.

Major findings of this survey are presented here in three
sections: veterans’ general support for establishment of a data-
base for genomic research, including attitudes about genetic
research; attitudes about veterans’ personal willingness to par-
ticipate in the study and factors associated with those attitudes;
and opinions about various aspects of the design of the database.

MATERIALS AND METHODS

The survey was preceded by a series of nine focus groups
held in VA medical centers in Atlanta, the Bronx, Denver, and
San Antonio. Participants were diverse with respect to age, sex,
race, income, education, years served and military experience,
and degree of health care benefits they receive through the VA.

An 85-item online survey, qualified by The Johns Hopkins
University Institutional Review Board as exempt (Application #
NA 00016472), was developed to collect data on the opinions of
veterans who use the VA health care system about the devel-
opment of the VA GMP’s biobank (see Survey, Supplemental
Digital Content 1, http://links.lww.com/A983). Survey ques-
tions asking participants to agree or disagree with statements of
opinion about the proposed study were based on common
responses and themes from the focus groups.

After determining eligibility and reading a description of the
proposed study, survey participants were asked about their
opinions on genomic research, aspects of establishing and par-

ticipating in the study, including potential benefits and burdens,
and how and by whom the data collected might be used. The
survey concluded with several demographic questions related to
participants’ military service, use of the VA health care system,
and personal history of volunteerism.

The survey was piloted between April 5 and April 8, 2008 in
a group of 41 veterans randomly selected from the Knowledge
Networks (KN) Panel described below to evaluate the length,
logic, skip patterns, and wording of the survey. Feedback so-
licited from pilot participants indicated no problems with com-
prehension of the survey instrument. Median time to complete
the 133 item pilot was 37 minutes. To reach the target survey
length of 20 minutes, the instrument was pared down to 67
essential items related to the proposed database and 13 demo-
graphic questions. One advantage of using the KN Panel is that
previously collected, banked demographic data are stored for all
panelists. These demographic data are merged with panelists
responses, and do not need to be asked during the survey,
allowing more time for topical questions. The survey instru-
ment, which is available online at http://www.dnapolicy.org/
resources/JHU_Veterans_Survey.pdf, includes an explanation and
schematic diagram outlining the proposed design of the database
study. Where necessary, definitions of terms were provided, and
hyperlinks back to the definitions were added when a previously
defined term was used later in the survey instrument.

Sample selection and online administration of the survey was
managed by KN. The sample was drawn from KN�s master
panel, which includes 43,000 U.S. residents above the age of 18.
KN selects its master panel using list-assisted random digit
dialing to provide a probability-based sample from which to
draw. To decrease bias resulting from a “technology gap,”
people selected by KN to participate who do not have Internet
access are given free Internet access and a WebTV appliance by
KN. All members of the panel previously identified by KN as
nonactive military (n � 4193) were contacted to participate and
screened for eligibility. Those who responded that they had or
do receive VA health or psychological care then were offered
the online survey.

The main survey was fielded online between April 24 and
May 5, 2008. Potential participants were e-mailed an invitation
to participate, and nonresponders received one e-mail reminder
after 3 days. Participants received the equivalent of $5 for their
time. After survey data were collected, prebanked information
previously collected by KN on panel members’ demographics
and backgrounds was added to the data set.

Analysis methods
Data were sorted and prepared for analysis using SPSS

software (SPSS Inc., Chicago, Ill). Support for the study and
willingness to participate both were measured using 4-point
Likert scales; two binary variables were created for analysis
from these scales. People who said the database should defi-
nitely or probably be created were considered to support the
study, and those who said it probably or definitely should not be
created were considered not to support the study. Similarly,
those who would definitely or probably participate were con-
sidered “willing” and those who probably or definitely would
not participate were considered “unwilling.” Data were ana-
lyzed using the SUDAAN software package (Version 9.0, Re-
search Triangle Institute, Research Triangle Park, NC), which
employs Taylor series linearization estimation of variance to
correct for the survey-sampling scheme when judging hypoth-
esis test results. Analyses were corrected for sampling strategy
using SUDAAN�s “WOR” (without replacement) design op-
tion. Multiple logistic regressions were used to examine demo-
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graphic factors and opinions associated with support and par-
ticipation. Analyses that included the entire sample were
weighted to the 2005 VA demographic benchmarks26 for gen-
der, race and ethnic background, age, education, and region of
the United States to reduce bias from sampling error.

RESULTS

Of the 4193 people initially contacted by KN, 3076 re-
sponded to the screening question for a response rate of 73%. Of
these, 931 (30% of respondents) qualified to take the survey
because they received some health or psychological care from
the VA. In 2001, an internal VA survey estimated that 26% of
veterans receive some or all of their health care from the VA.27

The margin of error on opinion estimates based on the sample
of 931 is �3.4% after correcting for sampling design.

Distributions of gender, race, and ethnicity in the unweighted
sample were similar to an internal study of VA demographics
completed in 2005.21,26 The sample for the current study had a
somewhat higher level of education, and included a larger
proportion of people between the ages of 45 and 64 than
expected based on VA demographic figures (see Table, Sup-
plemental Digital Content 2, http://links.lww.com/A984).
Weights seemed to be appropriately calculated–after weighting
the data for gender, race and ethnicity, age, education, and
region, frequencies of these demographic variables were similar
to the 2005 VA survey benchmarks (see Table, Supplemental
Digital Content 2, http://links.lww.com/A984).

To assess whether our sample was representative with re-
spect to veterans using the VA health care system, we compared
the distribution of service-connection ratings of our sample to
2005 VA data. The service-connection rating is a classification
of a veteran’s eligibility for care and disability benefits, based
on the circumstances related to a veteran’s disability. Given the
survey question, we asked about respondents’ service-connec-
tion rating, the most easily comparable figures are the percent-
age of respondents who had service-connected ratings greater
than zero. The unweighted sample was very similar to the
overall VA population with respect to the distribution of ser-
vice-connected VA patients (see Supplementary Materials).
Furthermore, after weighting for standard demographic vari-
ables, the distribution of service-connection ratings was even
more closely aligned with VA statistics, even though we did not
weight for service-connection.

Responding to questions about different behaviors that might
serve as surrogates for altruism, 18% of respondents had do-
nated blood in the past 5 years, 42% were registered as organ
donors, and 30% had volunteered in some way to help other
veterans.

Veterans’ support for the GMP database
Immediately after participants viewed or read the description

of the GMP database they were asked, “Based on what you just
learned, do you think the Genomic Medicine Program should be
done?” Eighty-two percent felt the database definitely (29%) or
probably (53%) should be created although small numbers said
probably not (12%) or definitely not (6%).

Near the end of the section of questions about the GMP
database, after respondents were asked about different possible
study requirements, benefits, burdens, data uses, and concerns,
respondents were asked, “Now that you have had a chance to
think more about the Genomic Medicine Program, do you think
it should be done?” Overall, there was no significant difference
between support at the beginning and end of the survey. At the
end of the survey, 83% supported the biobank—32% definitely

and 51% probably thought it should be done, although 11% and
6% said it probably and definitely should not be done respec-
tively. Three in four respondents did not change their opinion
between the beginning and the end of the survey. Women
(�7%) and respondents over the age of 75 (�5%) showed the
greatest increases in support between the beginning and end of
the survey, while black non-Hispanics (�6%) and those unsat-
isfied with their VA care (�2%) showed the largest decreases in
support.

For subsequent analyses, the responses to the question about
support for the database at the end of the survey were used,
since these responses reflect participants opinions’ after they
had considered the set of questions posed during the survey.

High levels of support for the GMP database were observed
across all demographic groups (Table 1). With the exceptions of
black non-Hispanics and veterans whose first military service
was during or after the Gulf War, more than 80% of every
demographic group supported establishment of the database. In
univariate models, being a blood donor, or a registered organ
donor, or being more satisfied with VA care were all indepen-
dently associated with higher levels of support. In a multiple
logistic regression adjusting for the categories of gender, race or
ethnic group, age, household income, and education that are
found in Table 1, both satisfaction with the VA (OR 2.4, 95%
CI 1.2–2.7, P � 0.01, comparing all satisfied to all unsatisfied)
and being a blood donor (OR 2.9, 95% CI 1.3–6.6, P � 0.009)
were independently associated with higher levels of support. No
other demographic variables were significantly associated with
support in multivariate analysis (Table 1).

Respondents also were asked several questions about their
attitudes toward the GMP database. Most (86%) agreed with the
statement that they were curious about the influence of genes on
health. A majority also agreed (61%) or strongly agreed (23%)
with the statement that the proposed database would “lead to
improved treatments, cures or lives saved for veterans,” and
four in five agreed that it was an important thing for the VA to
do. However, 55% agreed they would worry the project would
take dollars away from other health care provided at the VA,
and 53% worried that the study would not be able to recruit
participants from all segments of the VA population.

Veterans’ willingness to participate in the GMP
database

Near the end of the questions about the GMP database,
respondents were asked, “Based on what you know today,
would you participate in the Genomic Medicine Program?”
Overall, 71% said they definitely (22%) or probably (49%)
would participate in the proposed database. Eleven percent
said they definitely would not participate whereas 17% said
they probably would not take part. Figure 1 shows the
percentage of respondents willing to participate in possible
components of the study.

As with general support for the study, majorities in all
demographic groups were willing to participate (Table 1). How-
ever, there were significant differences in willingness to partic-
ipate among several groups in Table 1. In a multiple logistic
regression of demographic characteristics that treated willing-
ness to participate as a binary dependent variable, adjusting for
the other factors in Table 1, black non-Hispanics were signifi-
cantly less likely to say they would participate than white
non-Hispanics (OR � 0.4, 95% CI � 0.2–0.8, P � 0.01), and
strong dissatisfaction with VA care was associated with lower
willingness to participate (OR � 0.3, 95% CI 0.2–0.6, P �
0.0002). In contrast, Hispanics (OR 3.4, 95% CI 1.0–11.3, P �
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Table 1 Opinions on the proposed VA Genomic Medicine Program database, by demographic group, military service,
and other veteran- and VA-related characteristics

Demographic group N
Weighted

(%)
% Who said biobank probably
or definitely should be createda

% Who would probably or
definitely participate

Demographic group

Total 931 100 82 71

Men 869 93 84 72

Women 62 7 83 66

White non-Hispanic 746 80 86 74

Black non-Hispanic 93 10 70 51

Hispanic (all races) 36 4 84 82

Other non-Hispanic 56 6 80 71

Age 18–44 133 14 83 80a

Age 45–54 143 15 83 75

Age 55–64 248 27 85 73

Age 65–74 230 25 82 65a

Age 75� 177 19 86 69

HH income under $25,000 247 27 86 73

$25,000–$49,999 291 31 80 65

$50,000–$74,999 198 21 84 76

Over $75,000 196 21 85 76

0–12 years of education 368 39 83 64

Some college 343 37 83 76

B.A. 219 24 87 78

Service and VA characteristics

Total 931 100 82 71

Satisfied with VA care (11 missing)

Strongly agree 291 32 90 76

Agree 450 49 85 73

Disagree 116 13 77 76

Strongly disagree 64 7 66 44

Percent of care from VA (4 missing)

0–25 442 48 82 66

25–50 92 10 80 75

50–99 111 12 84 86

100 282 30 88 74

Service connected?

Yes 363 39 85 76

No 386 42 84 69

Don’t know 180 19 81 67

Service connection rating (47 missing)

50% 104 11 85 75

30–40% 68 7 86 82

(Continued)
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0.04), those that receive more than a quarter of their health care
from the VA (OR � 1.9, 95% CI 1.2–3.0, P � 0.01) and those
with one or more years of college (OR � 2.4, 95% CI 1.4–3.9,
P � 0.0002) were more likely to say they would take part.

In addition, four variables that may be indicators of respon-
dents’ altruistic beliefs and practices were independently asso-
ciated with willingness to participate adjusting for the demo-
graphic factors above. Being a registered organ donor and

recent experience as a blood donor both were associated with
increased likelihood of willingness to participate (adjusted
OR � 1.9, 95% CI 1.2–3.3 P � 0.01 and adjusted OR � 2.7,
95% CI 1.4–5.2, P � 0.004, respectively). Two-thirds of re-
spondents said they would be less likely to join the study if they
did not receive research results back; these people also were
significantly less likely to say they would participate (67%)
compared with those who said it would not matter if they did
not receive results back (82%), after adjusting for the demo-
graphic factors and other altruism-related variables (OR � 0.5,
95% CI 0.3–1.0, P � 0.04). Similarly, people who said that
receiving monetary compensation for their time would be very
or somewhat important in their decision to participate were less
likely to participate (64%) than those who said compensation
would not be very important, or not important at all (83%;
adjusted OR � 2.0, 95% CI 1.2–3.3, P � 0.006). When these
four factors were added to the regression model, the difference
between Hispanics and respondents of other races or ethnici-
ties with respect to willingness to participate was not signif-
icant. All of the other associations reported above between
demographic characteristics and willingness to participate
remained significant.

Several factors related to respondents’ military service were
examined, including the degree of service connection, member-
ship in a veterans’ service organization, the number of years
served, the era in which a person first served, and whether he or
she was exposed to combat or environmental hazards during
his/her service. None were associated with willingness to par-
ticipate.

Veterans also were asked about various implications of par-
ticipation in the GMP study. Four in five agreed with the
statement that participating would make them feel like they
were helping other veterans. Although 78% agreed that partic-

Fig. 1. Percent of survey respondents who said they
probably or definitely would consent to various compo-
nents of the study proposed by the Veterans’ Administra-
tion Genomic Medicine Program (n � 931).

Table 1 (Continued)

Demographic group N Weighted (%)
% Who said biobank probably or

definitely should be createda
% Who would probably or

definitely participate

10–20% 117 13 85 72

0% 28 3 93 90

VSO member 359 39 86 73

Not a VSO member 572 61 82 70

First era served

Korea or earlier 220 24 86 70

Between Korea and Vietnam 105 11 82 65

Vietnam 359 39 83 71

After Vietnam 139 15 87 75

Gulf war I or later 98 11 77 77

Combat experience 433 47 86 74

Noncombat experience 494 53 82 70

Environmental exposureb 326 35 82 78

No exposure 586 65 82 68
aResponse to question asked at end of the survey.
bRespondents were asked, “Do you believe you were ever exposed to environmental hazards such as Agent Orange, chemical warfare agents, ionizing radiation, or other
potentially toxic substances?”
VSO, veteran service organization.
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ipation would be easy, 37% agreed that participating would
make them feel like a guinea pig. In the focus groups veterans
were asked about different aspects of informed consent and
responded using terms like “agreement” and “contract,” sug-
gesting some referred a two-way commitment between re-
searcher and participant that might differ in some ways from an
informed consent document. We came up with the term “re-
search agreement” to capture this idea, but did not explain the
term further to participants. If respondents were to participate,
more than 97% said it would be somewhat or very important
that there be a research agreement signed by both researchers
and participants, and that serious consequences would exist for
researchers who violate this agreement. Most said it would be
important that it be illegal for insurers (95%) and law enforce-
ment (87%) to get their information from the database.

Opinions on aspects of database design
Survey respondents were asked several questions about the

privacy of their medical and genetic information, assuming that
they were participating in the GMP study. If respondents were
to participate, 98% said it would be somewhat or very important
that the VA develop safeguards to protect their information.
Three in four said having their privacy protected was very
important to them, and another 17% felt it was somewhat
important. Those with more education or higher household
income, younger participants, those beginning their service
during or after Vietnam, those less satisfied with the VA, and
those who are service-connected were all more likely to say
protecting their privacy was very important. Half of respon-
dents were very or somewhat concerned about the govern-
ment having their samples and information and 47% were
concerned that information collected by the study could be
used against them.

Concerns about privacy were strongly related to whether
respondents felt that a key linking their name to de-identified
samples should be kept to allow updating of medical data in the
database. Three in four participants felt that a key should be
kept. Table 2 shows that protection of privacy was still impor-
tant to people who supported keeping a key. However, people
who supported keeping a key were far less concerned that study
information would be used against them, or that the government
would have their samples.

When respondents were asked to choose from three possible
models of informed consent that might be offered to those
participating in the study, their preferences were split. Slightly
more people (47%) preferred to give a blanket consent for use
of all research approved by the GMP than preferred to give
separate consent for each individual research project undertaken
using the database (43%). The remaining 10% would prefer to
select broad categories of research they find acceptable at the
outset of the study.

Veterans also were asked whether various kinds of research-
ers outside the VA system should be able to use the collected

data and samples. Granting access to the database to U.S.
academic researchers was favored by 80% of participants, to
other governmental researchers by 71%, to researchers in U.S.
pharmaceutical companies by 54%, and to academic researchers
in other countries by 43% of participants. Those who were more
willing to participate were also more supportive of broader
access to the database by various users.

The types of research for which respondents would allow
their samples and information to be used are found in Figure 2.
Respondents showed high levels of approval for research on
most conditions and traits that they were asked about, including
posttraumatic stress disorder.

Finally, respondents were asked several questions about the
return of individual research results to study participants. First,
the idea of individual research results was defined as informa-
tion about whether a person in the study had a specific genetic,
environmental, or lifestyle risk factor identified using the GMP
database. It was explained that generally, such data are not
returned to research participants, unless the research is con-
ducted in a clinical laboratory that is certified to give clinical
results. Participants then were asked to assume that tests would
not be performed in a certified laboratory, and not returned to
participants. Under these circumstances, 68% said they would
be less likely to participate, 30% said it would not matter in their
decision, and 2% said they would be more willing to participate.
Respondents then were asked to assume that the research was
performed in a certified laboratory and asked about their pref-
erences with respect to the return of research results. It was not
explained to participants that some research results would not
yet be validated, that some results would be for genes conferring
low additional risks for disease, or that some results might not
indicate any additional actions to prevent or treat a disease.
Desire for results under these circumstances was high: 9 of 10
agreed that they would want to know all of their research
results. The ability to choose which research results a person
would get back was important to 69% of participants.

DISCUSSION

The survey data show that there is widespread support among
the VA population to establish a GMP database of linked
genetic and clinical information for the study of diseases perti-
nent to the VA patient population. Our finding that 84% of
veterans who receive care through the VA support establish-
ment of this database is comparable to a smaller study of VA
patients opinions on the use of their medical records in re-
search,24 where veterans showed a similarly high level of sup-
port (89%) for general medical records research. As in our
survey, despite a high level of support for such research, many
participants in the medical records study wanted control over
how their records would be used—39% wanted to provide
consent for each study, while 35% would provide blanket con-
sent to researchers.24

Table 2 Privacy concerns among those who felt a key linking participants to samples should and should not be kept

Opinion about whether
a key should be kept

Percent who believe that:

Protecting my privacy is
very important to me

I would be concerned the information from
the program could be used against me

I would be concerned about the government
having my samples and information

Key should be kept 73 40 42

Key should not be kept 83 67 72
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Although 55% of respondents were concerned about the VA
using health care resources for the study, much larger majorities
agreed that the study might directly benefit veterans. Four of
five felt that a database of genetic and medical information
eventually would lead to improvements in veterans’ health, and
the same number agreed that participating would make them
feel like they were helping other veterans.

The high level of support for the creation of large DNA
biobanks has been echoed in other surveys of general popula-
tions and prospective cohort study participants. In a 2008 survey
of the U.S. general public,28 84% said that a large national
cohort study of genes environment and lifestyle should defi-
nitely or probably be done. Support for longitudinal genetic
research was even higher in surveys of Vanderbilt University
Medical Center patients eligible to participate in a new biobank
(88%)29 and of participants in a case-control study of colon
cancer genetics (95%).30

The fraction of respondents in our survey who said they
would be willing to participate (71%) also is comparable to the
high end of the range of 38–78% observed in other U.S. surveys
of general publics asked about donating blood or DNA to a
future biobank or cohort study.28,31–36 Significantly, more vet-
erans were willing to participate than a sample of the U.S.
general public surveyed in 2008, where 60% were willing to
take part in a nationwide longitudinal study of genes, lifestyle,
and environment.28 However, in the general public survey,
respondents were asked about participating in a 10-year study
that explicitly required more of participants than the description
of the biobank used in the veterans’ survey.

In a clinical study of 1020 veterans already enrolled in a VA
registry for ALS, 85% consented to participate in a VA-spon-
sored DNA bank. This model of banking DNA samples from
participants in ongoing VA clinical trials, which has been pro-
posed by VA researchers,37 could result in very high rates of
consent. Studies of civilians already enrolled in research proto-
cols have reported rates of consent to provide a blood or DNA
sample for storage and research between 85 and 92%.38–42

People’s responses on a survey about their willingness to
participate in a hypothetical study should not be construed as

estimates of the actual percentage of people who would partic-
ipate. Survey responses about future behavior do not always
correlate with actual behaviors. This study is likely to provide
valid estimates of veterans’ support for the study and of the
study design factors that might influence participation, but is
less likely to be accurate in estimating absolute participation
rates. In addition, people in the sample studied here (as well as
other survey samples) may be biased in their responses to
questions about their willingness to participate in research re-
quiring them to provide personal information, since all survey
participants have, by default, already agreed to participate in the
KN panel and provide other personal data. However, high actual
participation rates by veterans in other research studies suggests
that this bias may be small.

A good deal of research about participation in genetic stud-
ies, and research in general focuses on who is motivated to
participate, and identifies or assesses various strategies to im-
prove recruitment.34,43 Although some differences were noted
in this survey, levels of both support and willingness to partic-
ipate were consistent across age, income, education, and gender,
and most demographic characteristics specific to military ser-
vice. Support and willingness to participate were not associated
with respondents’ length of service, their stated service connec-
tion rating, membership in a Veteran’s Service Organization, or
the era in which they first served.

We did observe significantly lower willingness to participate
in the GMP database among black non-Hispanics compared
with white non-Hispanics and Hispanics. Although there are
known racial differences in the use of VA health services,44 and
the degree of VA health care use was associated with willing-
ness to participate in this study, differences in the use of care did
not explain lower willingness among black non-Hispanics in
this survey. As in other studies,29,30,38,39 willingness to partici-
pate in the study was lower than in whites and Hispanics, but
still was favored by a small majority of black non-Hispanics.
Lower participation by black non-Hispanics in other genetic and
longitudinal research settings also has been reported in a pilot
study where participants in an ALS registry were asked to
donate blood for genetic research,22 in studies of Gulf War era
veterans45 as well as in research outside the VA.34,41,43,46 How-
ever, recruitment efforts for other large VA cohort studies of
former military personnel16,47,48 and a survey of the general
U.S. public28 have found no differences in black-non-Hispan-
ics’ actual participation rates or stated willingness to participate
in similar types of research.49

The lack of association between the characteristics of mili-
tary service we queried and support or willingness to participate
in the GMP database also was noteworthy. Although various
aspects of military service were not associated with views about
the study, respondents’ relationships with the VA health care
system were associated with willingness to participate. Veterans
who received more than a quarter of their care from the VA
were significantly more likely to say they would participate.
This could be due to familiarity with the VA, the convenience
of participating in a study at a site they visit for other reasons,
or the feeling that they are dependent on or indebted to the VA
health care system and thus are more willing to “give back.”
Conversely, low willingness to participate among respondents
who were strongly dissatisfied with their VA health care may be
due to the relative inaccessibility or inconvenience of VA care
for some people, to a lack of sense of loyalty or ownership, or
to distrust in any effort associated with the VA system.

We observed that four distinct variables related to altruism
(history of donating blood, registration as an organ donor,
being less likely to participate without return of research

Fig. 2. Support for research on various topics using data
from the proposed Genomic Medicine Program study,
among surveyed Veterans Affairs (VA) health care users
(n � 913).
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results, and importance of receiving compensation for their
time) were independently associated with respondents’ will-
ingness to participate. This observation suggests that some
level of experience with or belief about altruistic behaviors
may influence decisions about whether to participate in a
biobank, and appeals to these tendencies may be important in
recruiting participants.

Public eagerness for genetic information in the form of
research results is unsurprising in an environment where genetic
research is widely believed to be beneficial, and where genetic
tests are being sold directly to consumers.5,50 Other studies of
public opinion have shown wide support for the return of
research results from biobanks.28,42,51–53 However, caution must
be used when interpreting the data presented here, on research
results, since we did not ask participants whether they would
want to know about associations that have not been replicated,
associations that indicate small increased risks of disease, or
associations with unclear clinical utility. Further research is
needed to determine the criteria that define what the public
actually wants when it refers to research results, and what
should be done with results that do not meet these criteria.

The promise of new treatments and preventative measures,
and respondents’ curiosity about the role of genes in their health
and the health of their relatives and fellow veterans, resonate as
important factors that largely seem to outweigh concerns about
privacy, mistreatment, or the use of limited VA health-care
dollars. Although these concerns are real and must be ad-
dressed, the surveyed population seems to believe that the
benefits of a GMP database will largely outweigh the burdens,
if study designers can protect participants’ information from
misuse and offer as much transparency as possible.
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