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and were largely outweighed by purported benefits.  Con-
clusion:  Policymakers must respect that participants’ assess-

ment of the risks and benefits of data sharing and their pri-

vacy-utility determinations, which are associated with their 

final data release decisions, vary. In order to advance the eth-

ical conduct of genome research, proposed policy changes 

should carefully consider these stakeholder perspectives. 

 Copyright © 2011 S. Karger AG, Basel 

 Introduction 

 As technology allows genome scientists to rapidly pro-
pel the field forward, lawmakers are struggling to keep 
apace with advances in genome research and the risks 
these advances bear. Presently, ethicists and other stake-
holders are collaborating to develop guidelines to provide 
direction for the ethical conduct of worldwide data shar-
ing  [1] . Current U.S. policies mandate federally funded 
researchers share generated sequence data with the scien-
tific community by requiring deposition of DNA da-
ta in government repositories such as the National In-
stitutes of Health database of Genotypes and Pheno-
types  [2] .
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 Abstract 

  Background:  Technological advancements are rapidly pro-

pelling the field of genome research forward, while lawmak-

ers attempt to keep apace with the risks these advances 

bear. Balancing normative concerns of maximizing data util-

ity and protecting human subjects, whose privacy is at risk 

due to the identifiability of DNA data, are central to policy 

decisions. Research on genome research participants mak-

ing real-time data sharing decisions is limited; yet, these per-

spectives could provide critical information to ongoing de-

liberations.  Methods:  We conducted a randomized trial of 3 

consent types affording varying levels of control over data 

release decisions. After debriefing participants about the 

randomization process, we invited them to a follow-up inter-

view to assess their attitudes toward genetic research, pri-

vacy and data sharing.  Results:  Participants were more re-

strictive in their reported data sharing preferences than in 

their actual data sharing decisions. They saw both benefits 

and risks associated with sharing their genomic data, but 

risks were seen as less concrete or happening in the future, 
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  Central to policy decisions related to genomic data 
sharing are two normative concerns: (1) advancing re-
search by maximizing data efficiency and utility, and (2) 
protecting human subjects by minimizing risks to pri-
vacy. Research on the unique identifiability of DNA data 
 [3, 4]  has prompted a shift in policy from exclusive em-
phasis on sharing data in open access, or publicly acces-
sible databases  [5–7] , to the creation of controlled access, 
or restricted databases  [8] . Additional restrictions may be 
imposed as existing regulations  [9–11] , which do not con-
sider the research use of de-identified DNA data to be 
research involving human subjects, are currently under 
review  [12] . It is important that any proposed policy 
change takes into consideration all stakeholder perspec-
tives, including the perspectives of genome research par-
ticipants.

  Several focus group and survey studies have explored 
participants’ general perspectives on data sharing. Those 
studies suggest that participants want to be involved in 
the decision to share their genetic data and most are will-
ing to share despite concerns regarding government over-
sight, privacy and confidentiality, and profiteering or 
misuse of data  [13–18] . We conducted a randomized trial 
of 3 different types of consent, each affording varying 
levels of control over the decision about data sharing, 
with participants being recruited into genome research 
studies to assess their impact on enrollment and data 
sharing decisions  [19] . A follow-up interview provided 
participants with an opportunity to share their attitudes 
towards genomic and scientific research, privacy and 
data sharing. This is the first study to our knowledge to 
explore genome research participants’ real-time data 
sharing decisions and to examine the attitudes and pref-
erences underlying those decisions. We previously re-
ported that, despite noted concerns, the majority (53%) of 
participants opted for public data sharing, while a sig-
nificant minority (47%) chose a more restricted data 
sharing option  [19] . The purpose of this article is to ex-
plore the underlying factors influencing these decisions, 
including judgments about the risks and benefits of data 
sharing and issues of privacy versus data utility.

  Subjects and Methods 

 Participants were those recruited into one of 6 ongoing ge-
nomic research studies at Baylor College of Medicine (BCM) in 
Houston, Texas between January 2008 and August 2009, includ-
ing pediatric autism, pediatric brain cancer, pediatric brain con-
trols, adult/pediatric epilepsy, adult/pediatric liver cancer, and 
adult pancreas cancer. Participants were English proficient and 

18 years of age or older and included adult patients, parents/
guardians of pediatric patients and family members acting as 
matched case controls.

  As there was no practical way to obtain consent for this study 
without first going through the very consent process under study, 
we obtained a waiver of consent from the BCM institutional re-
view board to randomize participants to one of 3 experimental 
consent documents with which they were enrolled into the rele-
vant genome study. The 3 consent documents varied by genome 
study and in the data release options provided to participants. In-
formed consent was obtained in a face-to-face setting by the ge-
nome study principal investigator (PI), a research nurse or a med-
ical resident. The consent process varied by genome study, but was 
the same within each study regardless of randomized consent 
type.

  A trained research assistant from the Center for Medical Eth-
ics and Health Policy at BCM debriefed those who consented to 
participate in the genome study immediately following the con-
sent process, during a follow-up clinic visit or, for those who did 
not return to the clinic for a follow-up visit, by phone or by mail. 
The time from enrollment to debriefing varied by genome study; 
on average, the time lapse was 24.6 days. Debriefing entailed pro-
viding information about the randomized consent study, a de-
tailed review of the other consent types and the data release op-
tions they provided, and an opportunity for participants to change 
their initial data release selection. Details of the randomization 
and debriefing processes have been described elsewhere  [19] .

  Participants who enrolled in the genome study and were de-
briefed in person were invited to participate in a follow-up struc-
tured interview to assess their understanding, decision-making, 
and preferences for and attitudes toward data sharing. The face-
to-face interview was administered during the debriefing by an 
ethics research assistant who guided participants through the 
questionnaire using a laptop computer and an electronic inter-
view data warehouse program, QDS (NOVA Research Company, 
Bethesda, Md.). To mitigate bias, those who participated in the 
interview were not shown the other consent documents or data 
release options until partway through the interview. Interviews 
lasted approximately 45 min. Verbal consent was obtained, and 
with participants’ permission, all interviews were digitally re-
corded. Participants were compensated with a USD 25 gift card 
for their participation. All materials and methods were approved 
by the BCM IRB.

  Study Instruments 
  Consent Documents.  Three experimental consent documents 

were developed and tailored for each genomic study with expert 
input and a thorough review of the informed consent literature 
 [19] . The consent documents offered participants varying combi-
nations of choices of how broadly they could agree to release their 
genetic information. Data release options were described as (a) 
public data release (release of genetic and clinical information 
into both publicly accessible [open access through the internet] 
and restricted [accessible only to approved researchers] scientific 
databases), (b) restricted release (release of genetic and clinical 
information into restricted databases only), and (c) no release (ac-
cessible only to the genomic study PI and staff). Those who signed 
the  traditional  consent by default agreed to public data release (a) 
of their genetic and clinical information. The  binary  consent al-
lowed participants to choose between public data release (a) and 
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no release (c).  Tiered  consent provided all 3 options; participants 
could choose public data release (a), restricted release only (b) or 
no release (c).   Data sharing was explained similarly in each con-
sent document, including the potential risks and benefits of shar-
ing genetic information. While participants were informed that 
personally identifying information would not be released, the po-
tential threat to privacy if DNA were traced back to the individu-
al was described as a risk. It was noted that this risk could increase 
with future technological advances. Restricted access databases 
were described as providing an extra layer of protection because 
they can only be accessed by approved researchers, who have an 
obligation to protect privacy and maintain confidentiality. Ben-
efits of data sharing were identified as aiding the advancement of 
medical research by allowing additional investigators to access 
the data for future research questions; it was also explained that 
individual direct benefits were unlikely.

   Questionnaire.  A structured interview questionnaire combin-
ing open-ended and forced-choice items was developed out of a 
review of the literature and with input from interdisciplinary ex-
perts. After 6 months of data collection, item response statistics 
were computed, and the instrument was revised to eliminate 
items that were not yielding significant data due to high ceiling 
effects and to decrease interview fatigue. The questionnaire ex-
plored 6 general areas: understanding (of participation in re-
search generally and genetic information), comfort in decision-
making (adapted from the O’Connor scale  [20] ), trust in medical 
researchers, risk-benefit assessment, preferences for and attitudes 
toward consent types and data sharing options, and demograph-
ic information. The types of response categories varied by item 
and included yes/no/don’t know options; 5-point Likert-type 
scales rating agreement with a statement; ordinal options for 
ranking risks, benefits and consent type preferences; and categor-
ical options for demographic information. The questionnaire is 
available by contacting the corresponding author.

  Data Analysis 
 Participant characteristics are described with the use of fre-

quencies for categorical variables and means or medians for con-
tinuous variables. Differences between groups were tested with 
chi-square tests for categorical variables and one-way analysis of 
variance for continuous variables. For all tests, a significance lev-
el of p   !   0.05 was used. All analyses were conducted using SPSS 
18 (SPSS, Inc., Chicago, Ill.).

  Primary predictor variables were participant characteristics 
including genome study type (autism, epilepsy, brain cancer, 
brain controls, pancreas cancer, and liver cancer), consentee rela-
tionship (either adult/self consentee or parental consentee) and 
the time lapse (measured as continuous) between consent into the 
genome study and debriefing. Additional covariates included 
participant demographic characteristics (sex, race/ethnicity, age 
[measured as continuous], marital status, highest education level 
attained, and annual household income) and religious affiliation. 
Religious affiliation was categorized as Christian (response cat-
egories included Catholic, Protestant Christian and Evangelical 
Protestant) and other (response categories included were Jewish, 
Muslim, atheist or agnostic, and other). To measure participants’ 
trust in doctors doing medical research, a validated scale  [21]  was 
used and, 6 months into data collection, reduced from a 4-item 
scale to 1 item due to high ceiling effects. Five-point Likert-type 
scale response categories, anchored by strongly disagree (1) to 

strongly agree (5) were later collapsed to a dichotomous variable 
of no to low trust (1–3) and some to high trust (4–5).

  Transcripts of verbatim transcribed interviews were analyzed 
using content analysis  [22] . Coders initially independently coded 
all open-ended responses, and then the research team reviewed 
all interviews and resolved discrepancies using a consensus ap-
proach to ensure reliability and accuracy of coding. Qualitative 
analysis was managed using NVivo 8 (QSR International Inc., 
Cambridge, Mass.).

  Results 

 Of the 336 participants randomized to an experimen-
tal consent document and enrolled into a genome study, 
13 were deemed ineligible and were removed prior to 
analysis of data release decisions  [19] . Thirty-eight par-
ticipants were deemed ineligible for the interview be-
cause they were debriefed by phone or mail (n = 27) or 
they were matched-case controls (n = 11) with other fam-
ily members present who completed one interview per 
family. Among the 285 eligible participants invited to the 
structured interview, the participation rate was 80.4% 
(n = 229). There were no significant demographic differ-
ences between those who completed the interview and 
those who declined.

  Interview participants’ median age was 48.8 years old 
(range 18–86). Participants were predominantly female 
(58.5%) and non-Hispanic white (58.1%). The majority 
reported being married (63.7%), Christian (80.8%) and 
completing at least some college (55.8%). Most partici-
pants also reported an annual household income over 
USD 40,000 (59.2%) ( table 1 ).

  Attitudes Regarding the Risks and Benefits of Data 
Sharing 
 While participants agreed that there were benefits and 

risks with data sharing, participants more strongly iden-
tified with the potential benefits than risks. In response 
to a statement that there were benefits to sharing their 
genetic information, 72.7% strongly agreed and 25.1% 
agreed. Contrastingly, 36% strongly agreed and 38.2% 
agreed that there were risks in sharing this information, 
while 16.9% strongly or somewhat disagreed ( table 2 ).

  Collectively, participants displayed more uniformity in 
their judgments about the benefits of data sharing. Asked 
to rank the most important benefit among an a priori list 
of 4 options, 62.7% selected advancing research to help 
others with a similar condition, 23% selected advancing 
general medical knowledge and 14.3% selected advancing 
research to help themselves or their family ( table 2 ).
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  Qualitative data analysis of open-ended items rein-
forces these findings. Although some participants ex-
pressed hopes for realizing direct benefit from this re-
search, most recognized this personal benefit was unlike-
ly. As one participant commented (the bracketed numbers 
refer to the participant ID):

  I’m just really serious about allowing the information from my 
illness to be used to help others down the line. That to me is the 
only benefit. Probably isn’t going to help me, but it may help future 
patients. (231)

  Some participants noted a specific desire to help oth-
ers with a similar condition.

  Well, the next person can avoid what I’ve had to put up with 
these past three years with the pancreas not acting nice. I just 
think it will benefit others with the same kind of illness that I 
have. (255)

  Others described the more general societal benefits of 
participating in research.

  Sharing my genetic information may be just the missing piece 
that the researchers need to advance good health and avoid dis-
eases, and there may be something in my information that stands 
out that they didn’t get in all the other people they’ve been study-
ing. (369)

  Survey results suggest less consistency in participants’ 
views when ranking the most important risk in sharing 
their genetic information. A third (34.6%) selected the 
risk of having their identity revealed as most important, 
30.1% selected not knowing what could happen with their 
genetic information in the future and 28.2% selected 
health insurance discrimination. The remaining 7.1% re-
ported the most important risk was the fear of finding out 
unwanted information about themselves or their family 
member ( table 2 ).

  Open-ended items highlight participants’ difficulties 
in identifying the concrete risks of data sharing. As one 
participant commented:

  As a matter of fact, I’m even having a problem figuring out 
what the risk would be. Because I said – okay – so somebody learns 
about I have such-and-such. Well, what good does that do any-
body? I’m just having a problem identifying the risks. (281)

  Other concerns raised by participants included the lack 
of control over who could access their information in the 
public domain, fear of identity theft, anxiety about gov-
ernment access, apprehension over the potential commer-
cialization of their DNA, and fear that their data would
be used in morally objectionable research. Participants 
seemed to understand the inherent identifiability of DNA 

data, but many felt that it would be years before anyone 
could actually identify an individual on the basis of their 
DNA. This may explain why in response to open-ended 
items older patients seemed less anxious about future risks 
affecting them and therefore more likely to share their 

Table 1.  Interview participant characteristics

Participant characteristics and demographicsa

Genome study
Autism 3 (1.3)
Epilepsy 55 (24.0)
Brain cancer 12 (5.2)
Brain controls 17 (7.4)
Liver cancer 77 (33.6)
Pancreas cancer 65 (28.4)

Consentee relationship
Adult/self-consentee 154 (67.2)
Parental consentee 75 (32.8)

Consent-to-debrief time lapse
Mean days (SD) 24.6 (37.8)
Median (range) 15 (0–380)

Mean age (SD), years 47.8 (15.2)
Sex

Male 95 (41.5)
Female 134 (58.5)

Race/ethnicity
Hispanic or Latino 47 (20.7)
Black, non-Hispanic 31 (13.7)
White, non-Hispanic 132 (58.1)
Otherb 17 (7.5)

Marital status
Married 142 (63.7)
Divorced, widowed, or separated 60 (26.9)
Never married 21 (9.4)

Religion
Christian 181 (80.8)
Otherc 43 (19.2)

Education
≤11th grade 16 (7.1)
High school/GED 55 (24.6)
1–4+ years of college 125 (55.8)
Graduate degree 28 (12.5)

Annual household income, USD
≤20,000 31 (15.8)
20,000–40,000 49 (25.0)
40,000–60,000 26 (13.3)
≥60,000 90 (45.9)

Values denote numbers of participants with percentages in pa-
rentheses, unless noted otherwise.

a  Categories do not sum to 229 because of participant non-re-
sponse. b  Other includes Asian, Native American/Alaskan, Pacif-
ic Islander, and other. c  Christian includes Catholic, Protestant, 
and Evangelical; other includes Jewish, Muslim, Atheist/Agnos-
tic, and other.
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data publicly than younger patients or parents of pediatric 
patients. As one older participant expressed it:

  If I was younger, I wouldn’t choose [public], but as old as I am, 
I’ll choose that way. I don’t think anybody can go on the internet 
now or get this information and identify me, and I don’t think 
they will be able to in my lifetime, but I believe in the next 50 or 
100 years they’ll be able to do it real good, so if I was 30 years old 
then I’d have to watch that 50-year stretch of time. (363)

  Compared to this parent of a pediatric patient:

  There’s a small percentage of people out there that want to get 
that information for misuse and misconduct. She’s only 8. Her life 
expectancy is maybe another 70, 80 years. I don’t [know] what it 
will be then. You can’t have her running around with that risk for 
80 years. (544)

  This is also consistent with our previous finding that 
parents of pediatric patients were significantly more re-
strictive in their actual data sharing decisions than adult 
participants  [19] .

  Comparing Hypothetical and Actual Preferences 
 As we previously reported, 83.9% of participants ini-

tially consented to public data release when they were en-
rolled into the genome study, and the majority (53%) 
chose public data release after debriefing  [19] . During the 

interview, participants were given an opportunity to re-
view the consent documents they did not receive through 
randomization, express their opinions about these con-
sents and determine what data release selection they 
think they would have chosen had they been enrolled 
with a different consent. Results indicate participants’ 
hypothetical choices were inconsistent with their actual 
data sharing decisions, as participants were generally 
more restrictive in their hypothetical data sharing prefer-
ences than in their actual data release selections.

  After reviewing the traditional consent, 30.8% report-
ed they would have declined participation if enrolled 
with this type of consent. However, as previously report-
ed, all participants randomized to the traditional consent 
initially agreed to participate and have their data released 
publicly  [19] . Participants reviewing the binary consent 
also reported that they would have been more restrictive 
in sharing their genetic data than those who were ran-
domized to this type of consent; hypothetically, 32.9% 
indicated they would have chosen not to release their data 
beyond the genome study PI, and 1.3% reported they 
would have declined participation completely. Of the par-
ticipants randomized to the binary consent, one partici-
pant declined enrollment due to data sharing concerns 
(the only one in the entire study), but only 15.1% of those 

Table 2. P articipants’ risk benefit assessment

n (%)

strongly/ 
somewhat 
disagree

neither agree 
nor disagree

somewhat 
agree

strongly 
agree

There are benefits to sharing my genetic information 
(n = 227)

2 (0.9) 3 (1.3) 57 (25.1) 165 (72.7)

There are risks to sharing my genetic information
(n = 225) 

38 (16.9) 20 (8.9) 86 (38.2) 81 (36.0)

n (%)

Ranking most important benefit (n = 161)
Advancing research that will help me/my family 23 (14.3)
Advancing research that will help others with a similar condition 101 (62.7)
Gratitude for the care that my family or I have received 0 (0.0)
Advancing general medical knowledge 37 (23.0)

Ranking most important risk (n = 156)
Health insurance discrimination 44 (28.2)
Fear of finding out info about myself/family that I don’t want to

know 11 (7.1)
Having my identity revealed 54 (34.6)
Not knowing what could happen with my genetic information in

the future 47 (30.1)
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who enrolled opted out of data sharing. Likewise, the ma-
jority (55.8%) of those reviewing the tiered consent re-
ported that they would have chosen restricted data re-
lease, but only 19.5% of those randomized to the tiered 
consent initially chose this option.

  Qualitatively, many participants expressed a dislike of 
public data sharing, despite having already agreed to full 
public data release upon enrollment into the genome 
study. For example, one participant who was randomized 
to the binary consent and originally chose public data re-
lease said:

  The public thing; it’s a little scary. Because I would think that 
it would only be people that were researching such a diagnosis or 
prognosis would need to read such a thing. (263)

  Another participant also randomized to binary con-
sent and chose public data release said:

  I don’t want public access. I want it to be scientific databases 
in this hospital only. I don’t want it everywhere. Now if this hos-
pital calls and says, this database we have … St. Jude’s hospital 
now feels like there’s just more research than they can do and we 
could help them – then yeah. (710)

  Interestingly, not all participants who expressed con-
cerns about public data sharing changed to a more re-
strictive option when provided the opportunity after de-
briefing.

  Privacy-Utility Determination 
 One possible explanation for the discordance between 

hypothetical and actual preferences is the notion of a pri-
vacy-utility trade-off  [13, 23] . Many of the participants in 
this study who opted not to change their original consent, 
despite noted concerns, may have done so because they 
considered the risks to be minimal, occurring in the fu-
ture and outweighed by the scientific benefits of making 
their data broadly accessible. In other words, they may 
have ultimately decided that the utility of public data re-
lease outweighed their real, but less concrete, privacy 
concerns.

  We tested this by asking participants how important 
it was for them to protect their privacy versus advance 
research. When asked in separate questionnaire items, 
the majority (84.2%) of participants strongly agreed that 
it is important to them to protect their privacy. A smaller, 
but still significant majority (74%) also strongly agreed 
that it is important to them to advance research. How-
ever, when forced to choose between the two in a single 
questionnaire item, participants predominantly (67.3%) 
chose advancing research as more important ( fig. 1 ). This 
was reflected in open-ended responses to questions about 
participants’ data sharing decisions. For example, one 
participant explained:

  Like I said, the public – the word public scares me. But to me 
at the time, since I only had that choice, I thought it was worth the 
risk to help the overall good. (566)

  Privacy-utility determinations were significantly as-
sociated with participants’ actual final data release selec-
tions (chi-square test, p  !  0.001). After debriefing, 42.2% 
of participants who felt privacy protection was more im-
portant than advancing research chose restricted data re-
lease, and 26.6% chose no release beyond the study PI, 
while 56.8% of those who felt advancing research was 
more important chose full public data release ( table 3 ).

  Although participants’ trust in doctors doing medical 
research was not significantly associated with their final 
data release decisions, trust was significantly associated 
with their privacy-utility determination (chi-square test, 
p = 0.014). In general, more study participants expressed 
some to high trust (n = 165) than no to low trust (n = 31). 
While participants expressing no to low trust were even-
ly divided in their privacy-utility determinations, those 
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reporting some to high trust more often selected advanc-
ing research as more important than protecting their pri-
vacy ( table 3 ).

  Discussion 

 In the face of evolving regulations and guidelines for 
genome research, it is critical to understand the perspec-
tives of those who may be impacted by proposed changes; 
in particular, genome research participants’ perspectives 
should be included. While public opinion data provides 
valuable insight into general attitudes toward genetic re-
search, this may not necessarily reflect the views of ac-
tual genome research participants. A review of 22 studies 
comparing actual to hypothetical willingness found stud-
ies reported more actual participation than suggested in 
hypothetical survey findings  [24] . The authors provide a 
psychological explanation that these survey respondents 
may not be as emotionally invested as real research par-
ticipants. Our findings suggest that even real research par-
ticipants, presumed to be emotionally invested, make dif-
ferent judgments when responding to hypothetical versus 
actual choices. Participants were generally much more re-
strictive in their hypothetical data sharing preferences. 
Responding to open-ended interview questions on these 
preferences, participants often expressed concerns about 
releasing their genetic information into publicly accessible 
databases. Throughout the study, however, actual data re-

lease decisions were not as restrictive; the majority of par-
ticipants initially agreed to public data release and a small-
er majority still chose public data release after debriefing.

  One explanation for this is that participants are mak-
ing a deliberate privacy-utility trade-off. A significant 
challenge with data sharing is balancing the risks of the 
inherent identifiability of DNA data, and the implica-
tions this has on privacy protection, with the utility as-
sociated with amassing genetic data for analysis. Al-
though participants were concerned with the protection 
of their privacy, when forced to choose, participants more 
often chose to help advance research. This privacy-utility 
determination could underscore the reason why, when 
faced with no option, all participants randomized to the 
traditional consent chose to participate in the genome 
study, despite facing the prospect of open access (i.e. pub-
lic) data release and why most participants in the study 
chose public access as their final data release selection. 
However, because individuals make different privacy-
utility determinations, and because these are correlated 
with actual data sharing decisions, we must recognize 
and respect the substantial minority of participants who 
are concerned about privacy protection and prefer not to 
broadcast their data publicly.

  There could be other explanations for why partici-
pants were less restrictive in their actual decisions com-
pared to hypothetical preferences. For example, it is pos-
sible that some participants did not appreciate that their 
data sharing decisions were inconsistent with their stated 

Table 3.  Participants’ privacy-utility determination by final data release selection and trust in medical re-
searchers

Which of the following is more important to you? n (%) p valuea

advancing research (n = 132) protecting privacy (n = 64)

Final data release selectionb

Public 75 (56.8) 20 (31.3) <0.001
Restricted 49 (37.1) 27 (42.2)
No release 8 (6.1) 17 (26.6)

Trust in researchersc

No to low trust 15 (11.4) 16 (25.0) 0.014
Some to high trust 117 (88.6) 48 (75.0)

a  p values reflect the bivariate association (chi-square test) between final data sharing selections and privacy-
utility determination.

b Final data release selections were made after debriefing when participants were able to choose from all data 
release options.

c Trust was measured with a 5-point Likert scale anchored by strongly disagree (1) to strongly agree (5); for 
analysis and reporting categories were collapsed to no to low trust (1–3) and some to high trust (4–5).
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preferences. Many participants had difficulty under-
standing complex concepts (like data sharing) and other 
key elements of their participation (data reported else-
where, forthcoming), a finding that is consistent with 
other studies  [25, 26]  and could have impacted partici-
pants’ final choices. Alternatively, it may simply have 
been easier for participants not to change their data shar-
ing decision after debriefing. The majority (67.8%) did 
not change from their original data release option  [19] . 
The field of behavioral economics provides explanations 
of cognitive biases that may help explain this trend. The 
status quo bias posits that when provided alternative 
choices, participants are more likely to maintain their 
current choice (i.e. the status quo), although this decision 
may be inconsistent with their true preferences  [27–29] . 
The study design may have influenced these biases, re-
sulting in fewer people opting to change their decision. 
For example, after debriefing, participants were given ad-
ditional data sharing options and then asked to make 
their final data sharing decision; these added options may 
have increased the difficulty of their decision-making, 
resulting in inaction, which is the least complicated deci-
sion to make. Additionally, only participants who opted 
to change their data sharing decision had to sign a new 
consent form, possibly making the original consent the 
established, and therefore, the easier choice.

  Participants in this study were all recruited into the 
genome study within a clinical setting and most ex-
pressed some to high trust in medical researchers. In 
most cases, the investigator recruiting them to the ge-
nome study was either their own physician or a physician 
at the hospital where they or their family member was be-
ing treated. Additionally, all the genome studies were 
conducted at BCM in Houston, Texas within the Texas 
Medical Center, a highly respected institution in the area. 
These factors could have influenced their decision to par-
ticipate and to release their data as other studies have not-
ed the influence of trust on willingness to participate in 
genetic research  [24, 30, 31] . Trust was significantly as-
sociated with participants’ privacy-utility determination 
as those who expressed some to high trust more often se-
lected advancing research as more important than pri-
vacy protection. However, trust was not a significant in-
dependent predictor of final data release decisions. Qual-
itatively, many participants described their trust in their 
doctor as a factor in their willingness to participate. More 
research is needed on perspectives of genome research 
participants from rural areas and groups who historical-
ly have displayed no to low trust in medical researchers 
to further explore this effect.

  As genome science continues to advance and lawmak-
ers race to develop and implement sound policies govern-
ing this research, the ethical, legal and social implications 
of these advancements on genome research participants 
must be carefully considered. In our study, participants 
expressed a strong desire to be included in data sharing 
decisions. However, participants varied in terms of their 
risk-benefit assessments and judgments about the priva-
cy-utility trade-off inherent in decisions about data shar-
ing. To foster public trust and encourage research par-
ticipation, genome researchers should consider partici-
pants’ preferences, as well as the overall study design, 
when deciding upon consent procedures. Small, investi-
gator-initiated studies where data sharing is the second-
ary, not primary, goal may want to adopt the tiered con-
sent as a way to respect participants’ desire for control 
over who can access their genetic data. However, in stud-
ies where the primary goal is to create a community re-
source (e.g. a biobank), data sharing may be a condition 
of participation and so tiered consent would not be prac-
tical or easy to implement. Future research should focus 
on alternative, feasible consent procedures for this type 
of research.
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