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Vast amounts of genomic and phenotypic data are needed 
for many types of research. Frequently, data must be aggre-
gated from several sites to achieve the necessary sample size. 
These data are often placed in biobanks or biorepositories, 
which may exist at both the site(s) of collection and in aggre-
gated or centralized sites, such as the database of Genotypes 
and Phenotypes. These data, which often were collected for 
one purpose—whether for clinical use or a specific research 
project—frequently can be studied for other research. These 
facts raise two distinct, but related, questions. The first is under 
what conditions data can and should be repurposed for other 
research in order to increase what can be learned from them. 
The second is whether data can and should be shared with other 
investigators in academic institutions, the government, and the 
commercial sector.

Currently, regulations for the protection of research partici-
pants and the Health Information Technology for Economic 
and Clinical Health Act amendments to the Health Insurance 
Portability and Accessibility Act Privacy Rule1 permit the 
sharing and repurposing of data under certain conditions 

without the consent of the individual from whom the data were 
obtained. However, the regulatory landscape is rapidly chang-
ing. The Advanced Notice of Proposed Rule Making (ANPRM) 
issued in 2011 by the Office of Human Research Protections 
deemed all biospecimens “identifiable per se” and so would 
require that individuals sign a “standard, brief general consent 
form” that would provide to participants an opportunity to 
say no to all future research.2 In 2014 the National Institutes 
of Health (NIH) required that investigators obtain broad con-
sent for research and data sharing as a condition of funding for 
genomics research, with very few exceptions.3

Nonetheless, questions remain about the ethical and practi-
cal desirability and acceptability of broad consent for research 
and data sharing. Approaches to obtain permission for use of 
genomic samples and data include no consent, opt-out, opt-in, 
case-by-case, tiered or categorical,4 and broad or blanket con-
sent. Many have argued that blanket consent for unanticipated 
future research uses is unethical5 or unworkable,6 whereas oth-
ers argue that such consent is acceptable as long as additional 
protections are in place,7 especially since broad data sharing 
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Purpose: In 2011, an Advanced Notice of Proposed Rulemaking 
proposed that de-identified human data and specimens be included 
in biobanks only if patients provide consent. The National Institutes 
of Health Genomic Data Sharing policy went into effect in 2015, 
requiring broad consent from almost all research participants.
Methods: We conducted a systematic literature review of attitudes 
toward biobanking, broad consent, and data sharing. Bibliographic 
databases included MEDLINE, Web of Science, EthxWeb, and 
GenETHX. Study screening was conducted using DistillerSR.

Results: The final 48 studies included surveys (n = 23), focus groups 
(n = 8), mixed methods (n = 14), interviews (n = 1), and consent form 
analyses (n = 2). Study quality was characterized as good (n = 19), 
fair (n = 27), and poor (n = 2). Although many participants objected, 

broad consent was often preferred over tiered or study-specific con-
sent, particularly when broad consent was the only option, samples 
were de-identified, logistics of biobanks were communicated, and 
privacy was addressed. Willingness for data to be shared was high, 
but it was lower among individuals from under-represented minori-
ties, individuals with privacy and confidentiality concerns, and when 
pharmaceutical companies had access to data.
Conclusions: Additional research is needed to understand factors 
affecting willingness to give broad consent for biobank research and 
data sharing in order to address concerns to enhance acceptability.
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promotes discovery related to health and disease. Debates have 
also addressed what sort of control, if any, individuals ought to 
have over the sharing of data obtained from them, with a simi-
lar array of options.6,8,9 Each option has proponents who present 
ethical, legal, and social arguments for their positions, often cit-
ing studies of public opinion.10,11 This raises the question of what 
impact public opinion should have on the development of public 
policy in this arena.

In 2013, the NIH asked the Consent, Education, Regulation, 
and Consultation (CERC) Working Group of the Electronic 
Medical Records and Genomics (eMERGE) Network to conduct 
a population-based survey of public opinion about the accept-
ability of both broad consent for research and wide data sharing. 
To inform the development of this survey and to synthesize the 
existing literature, we conducted a systematic literature review 
of empirical research that has been conducted on these topics, 
the results and policy implications of which are reported here.

MAteRiALS And MetHOdS
definitions
We defined “broad consent” as a process in which partici-
pants agree prospectively to have their samples, genomic data, 
and health information retained for use in any future research 
deemed appropriate by a biobank and/or relevant oversight bod-
ies. Studies of broad consent may use an opt-in or an opt-out 
model. “Categorical consent,” by contrast, is a process in which 
participants agree prospectively to future use of their samples and 
data for particular types of research, usually by categories of dis-
ease (e.g., cardiac diseases, diabetes). “Data sharing” refers to the 
transfer of biospecimens with their associated genotypic and/or 
phenotypic information, data derived from biospecimens, and/
or health information to researchers at institutions that are not 
directly affiliated with the biobanks or to other biorepositories.

Literature search strategy
We systematically searched the literature on broad consent and 
data sharing for biobank research using the following databases: 
MEDLINE via the PubMed interface, Web of Science, National 
Reference Center for Bioethics Literature databases (EthxWeb, 
GenETHX), and Dissertation Abstracts International. Search 
strategies used subject heading terms appropriate for each 
database and key words relevant to biobanking, consent, and 
data sharing (Supplementary Table S1 online). Searches were 
limited to the literature published since 1990 to capture current 
views about biobanking. We also manually searched the refer-
ence lists of included studies and of recent narrative and sys-
tematic reviews addressing the topic. Our initial searches were 
done between October and December 2013 and were updated 
in March 2015. All citations were imported into DistillerSR sys-
tematic review software.

Two reviewers (N.A.S. and a colleague) initially screened 
titles and abstracts, and two investigators (N.A.G. and E.W.C.) 
reviewed the full text of the included articles. Articles were 
included if they reported empirical data with sufficient detail 
to enable use and aggregation of the data and results about 

individuals in the United States regarding one or more of the 
following: participant perceptions of broad consent or data 
sharing for biobank research, preferences for different con-
sent models for biobank research, information about people’s 
opinions about participating in biobank research, or providing 
broad consent for biobank research. Disagreements between 
reviewers were resolved by discussion that included a third 
reviewer (A.H.M.A.) to reach consensus.

data extraction and analysis
We identified and screened a total of 3,205 citations and 
abstracts through the electronic database searches and manual 
review of articles and bibliographies (Figure 1). After reviewing 
titles and abstracts, we excluded 2,714 studies that did not meet 
our criteria. We assessed the full text of the 491 remaining stud-
ies and excluded another 440 articles because they (i) did not 
address biobanking, consent, or data sharing (n = 403); (ii) were 
not conducted in the United States (n = 206); or (iii) were not 
obtainable (n = 1). Fifty-one publications comprising 48 unique 
cohorts met our inclusion criteria.

Two investigators (N.A.G. and E.W.C.) assessed the quality 
of studies using questions adapted from published criteria for 
the quality assessment of survey and focus group studies.12–14 
Scoring criteria fell into the following broad domains: (i) 
description of the methods, (ii) participant recruitment from 
a representative pool and response rates, (iii) appropriateness 
of objective study questions, and (iv) data analysis lending to 
reproducible results. Articles that adequately defined criteria 
in all four domains were rated as “good.” Articles containing 
information that had adequate descriptions of the methods but 
did not fulfill the criteria for all of the other domains received 
a rating of “fair.” Articles that failed to adequately define their 
methods, thus preventing an evaluation of representativeness, 
bias, or reproducibility, received a rating of “poor.” Each study 
was evaluated based on published and Web-accessible informa-
tion. The questions used in the quality review are contained in 
Supplementary Table S2 online. Two investigators (N.A.G. 
and E.W.C.) also characterized the studies as conducted in 
urban, rural, or combined settings. The reviewers indepen-
dently assessed each article and resolved disagreements via dis-
cussion to reach consensus.

Data were extracted into summary tables (Supplementary 
Table S3 online) by outlining the study population and biobank 
focus, methods, quality assessment, urban/rural residency, and 
key outcomes related to consent and data sharing. We report the 
relevant findings based on the terminology, percentages, and 
number of significant digits as presented in the publications. We 
qualitatively analyzed results of studies using summary tables 
and descriptive synthesis. The heterogeneity of study methods 
and populations precluded performing a meta-analysis.

ReSULtS
Article selection
A total of 51 publications comprising 48 studies were included in 
this review.15–65 Most studies involved surveys (n = 23), followed 
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by focus groups (n = 8), mixed methods (n = 14), interviews (n = 
1), and analyses of consent forms (n = 2) (Supplementary Table 
S3 online). Two publications used a mixed-methods approach 
that included qualitative studies that informed the development 
and implementation of a survey.35,45 Nineteen studies were of 
good quality, 27 of fair quality, and 2 of poor quality. Regardless of 
the assigned quality score, we included all studies in this review. 
Roughly one-third of the studies (n = 20) were written and pub-
lished after the Office of Human Research Protections issued the 
ANPRM in July 2011.46–65 The number of studies published per 
year from 2008 to 2014 ranged from five to seven, with no nota-
ble difference after the ANPRM was issued. Some of the studies 
published after 2011 mention the ANPRM.46,56,59,65 Although we 
examined studies published since 1990, no studies that met our 
inclusion criteria were published before 2001.

Participant demographics
Studies included a total of 35,969 individuals. Race and/or eth-
nicity were available for 78.8% of the participants (Table 1). Of 
these, just over half (51.3%) of participants identified as white, 
and 13.6% were African American and 6.3% were Hispanic/
Latino. Native-American, Alaska Native, Native Hawaiian, 
and Pacific Islander participants made up 2.2% of the sample. 
Representation of Asian participants was particularly low at 
1.4%. Details for gender were available for 93.3% of partici-
pants. Women made up 54.2% of the total sample.

Many studies did not report other demographic data. Only 
21 studies reported socioeconomic status, and 43 reported 

Figure 1 disposition of studies identified for this review.
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table 1 Sociodemographic characteristics
demographic N %

Race/ethnicity

  White/Caucasian 18,467 51.3

  African American 4,876 13.6

  Hispanic/Latino 2,275 6.3

   Native American/Alaska Native/Native 
Hawaiian/Pacific Islander

800 2.2

  Asian 515 1.4

  Other 1,423 4.0

  Missing data 7,622 21.2

  Totala 35,978 100.0

Gender

  Female 19,491 54.2

  Male 14,075 39.1

  Missing data 2,403 6.7

  Total 35,969 100.0

Other factors

  Socioeconomic Status 21

  Education 43

  Location

    Urban 28

    Rural 2

    Urban + rural 9

    Nationwide 9
a Some participants reported mixed heritage.
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educational level. Twenty-eight studies were conducted pri-
marily in urban settings, two were conducted in rural settings, 
nine were conducted in both urban and rural settings, and nine 
studies were conducted nationwide.

Studies of broad consent
We identified 48 unique studies that focused on different 
approaches to obtaining consent.15–36,38,39,41,42,44–47,49–53,56–65 Three 
papers each reported two unique studies;35,42,45 other studies 
were reported in multiple papers.19,21,34,35,48,49,59

Willingness to provide broad consent. Investigators used a 
variety of approaches to ascertain support for broad consent. 
Some analyzed the actual choice that participants made when 
enrolling in research. For example, a retrospective analysis 
of signed informed consent forms found that 87.1% of 1,298 
research participants at the NIH authorized all future research.20 
In a different large national study, the National Health and 
Nutrition Examination Survey (NHANES), 84.8% of 4,480 
overall participants recruited in 1999 and 2000 agreed to DNA 
specimen collection for inclusion in a national repository for 
genetic research.18

Many studies asked participants hypothetical questions 
about their willingness to provide broad consent for research. 
In Indiana, 88.4% of 273 cancer patients agreed that they would 
be “willing to permit their tissue sample to be used in research 
on any condition.”24 After time for deliberation, 85% of 40 focus 
group participants in North Carolina reported that they would 
agree to have blood and information stored indefinitely in a 
biorepository for future research.25 Similarly, 78% of 49 focus 
group participants in Chicago were interested in participating 
in a biobank, and the majority stated they would give broad 
consent.37 Of 30 patients who were interviewed at a Hawaiian 
cancer center, 77% endorsed broad consent.57 One representa-
tive nationwide survey found that 68% of 1,593 respondents 
were willing to give broad consent for research, although their 
enthusiasm waned if they had a moral objection to certain types 
of studies for which their samples might be used.65 Two stud-
ies examined patients’ willingness to participate in biobanks 
managed by Kaiser Permanente: 69% of 500 Kaiser patients in 
the Northwest30 and 69% of 203 in Colorado54 agreed to par-
ticipate in a biobank. In a focus group study in Boston, patients 
with breast cancer were generally positive about having their 
samples used for secondary studies that were not planned at 
the time they gave consent.22 One older survey deserves spe-
cial comment. Scott et al.39 reported the results of a 1998 survey 
of blood donors that asked about their views regarding stor-
age and use of the blood for research. Of the 49,775 respon-
dents, 60.3% said that “testing stored blood for any research” 
was acceptable with the donor’s permission, and 35.5% would 
not require permission for research use. These studies reported 
substantial acceptance for broad consent.

Asking participants for their preference among different types 
of consent—broad, study-by-study, or categorical consent—
revealed more mixed support for broad consent. For example, 

47% of 931 veterans preferred to give broad consent over other 
types of consent for all research approved by an oversight 
board.33 After adjusting for missing data, a national survey of 
4,569 adults found that 52% preferred broad consent, whereas 
48% preferred study-by-study consent.59 In a survey of 751 
Iowans, 42% preferred broad consent and 29% favored study-
specific consent, compared with 25% who favored categorical 
consent.45 In another study of 315 cancer patients at two hospi-
tals in Atlanta, 92 and 97% were willing to allow their samples 
to be used for research on other diseases; when asked to specify 
a preference, 56% preferred one-time broad consent and 11% 
preferred study-by-study consent over no consent or no prefer-
ence.23 In a 2001 nationwide survey, 43% of 2,621 participants 
were willing to donate blood for genetic research and to allow 
it to be stored for future research.16 Similarly, only 39.3% of 
30 patients who had already donated samples preferred broad 
consent over consent for specific studies.41 By contrast, 77.7% 
of 1,276 people recruited through a crowd-sourced Internet 
marketplace were willing to donate to biobanks, even after 
receiving disclosures about potentially objectionable research; 
however, 40.8% of participants still felt that specific consent was 
necessary, even if it might inhibit research progress.58 A simi-
lar nationwide survey of 1,599 individuals conducted through 
a probability-based online panel of adults found a wide range 
of opinions, with broad consent and real-time study-by-study 
consent considered the “worst” of five options.65

Several studies showed that participants preferred to give 
informed consent for each study rather than a broad consent, 
with preferences ranging from 42 to 72%: 42% of a national 
sample of 4,700 US adults34,35 (which rose to 48% after adjusting 
for missing data59), 43 to 50% of 931 veterans nationwide,33,50 
and 60.7% of adults recruited in New York.41 Of 393 parents, 
72% reported that they would want to consent each time to 
allow their child’s dried bloodspots to be used for research.56 
In focus groups of 92 Native Hawaiians, respondents repeatedly 
expressed desire to re-consent, although some stated that they 
would be content if they trusted the researcher or the biobank’s 
governance.63 In one study of 273 Jewish individuals, 60–75% 
believed that consent should be required regardless of whether 
the DNA was collected in a research or clinical setting.15

In a focus group study of 178 Alaska Native participants, 
some indicated a preference to have consent options for a vari-
ety of specimen uses, storage duration, and destruction of the 
sample at the completion of the study.48,49 In the same group, 
some wanted re-contact each time, whereas others felt that a 
one-time consent was appropriate for new studies. In Chicago, 
239 postpartum women were asked about their willingness to 
enroll their children into a pediatric biobank: 48% of women 
would enroll their child, but 24% would not; of the latter, 82% 
of the participants were African American.28 In another focus 
group study, 11 of 15 participants preferred tiered consent over 
other methods to exert the greatest level of control regarding 
how they wanted their data to be shared; however, participants 
who were willing to provide broad consent also appreciated the 
option to opt in or opt out of DNA data sharing.27
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Preferences for opt-out or opt-in. Some studies reported 
that most respondents favored an opt-in approach,15,26,29,45,56 
whereas others found that opt-out was acceptable or 
even preferred by the majority.23,38,42,44,53 A majority of 
participants—67% of 751 survey respondents and 63% of 57 
focus group participants—who were asked about biobank 
participation in Iowa preferred opt-in, whereas 18% of 
survey respondents and 25% of focus group participants 
in the same study preferred opt-out.45 In a study of 451 
nonactive military veterans, 82% thought it would be 
acceptable for the proposed Million Veterans biobank to 
use an opt-in approach, and 75% thought that an opt-out 
approach was acceptable; 80% said that they would take part 
if the biobank were opt-in as opposed to 69% who would 
participate if it were an opt-out approach.50 When asked to 
choose which option they would prefer, 29% of respondents 
chose the opt-in method, 14% chose opt-out, 50% said either 
would be acceptable, and 7% would not want to participate.

In some cases, biobank participants were re-contacted to 
inquire about their thoughts regarding proposed changes to 
the biobank in which they participated. Thirty-two biobank 
participants who attended focus groups in Wisconsin regard-
ing proposed minimal-risk protocol changes were comfortable 
with using an opt-out model for future studies because of the 
initial broad consent given at the beginning of the study and 
their trust in the institution.44 A study of 365 participants who 
were re-contacted about their ongoing participation in a bio-
bank in Seattle showed that 55% thought that opt-out would 
be acceptable, compared with 40% who thought it would be 
unacceptable.38

Similarly, several studies explored perspectives on the accept-
ability of an opt-out biobank at Vanderbilt University. First, 
91% of 1,003 participants surveyed in the community thought 
leftover blood and tissues should be used for anonymous medi-
cal research under an opt-out model; these preferences varied 
by population, with 76% of African Americans supporting this 
model compared with 93% of whites.29 In later studies of com-
munity members, approval rates for the opt-out biobank were 
generally high (around 90% or more) in all demographic groups 
surveyed, including university employees, adult cohorts, and 
parents of pediatric patients.42,53

Three studies explored community perspectives on using 
newborn screening blood spots for research through the 
Michigan BioTrust for Health program. First, 77% of 393 par-
ents agreed that parents should be able to opt out of having 
their child’s blood stored for research.56 Second, 87 participants 
were asked to indicate a preference: 55% preferred an opt-out 
model, 29% preferred to opt-in, and 16% felt that either option 
was acceptable.47 Finally, 39% of 856 college students reported 
that they would give broad consent to research with their new-
born blood spots, whereas 39% would want to give consent 
for each use for research.60 In a nationwide telephone survey 
regarding the use of samples collected from newborns, 46% of 
1,186 adults believed that researchers should re-consent par-
ticipants when they turn 18 years old.31

Identifiability of samples influences the acceptability of 
broad consent. Some studies examined the differences in 
participants’ willingness to provide broad consent for samples 
that were de-identified or anonymous as compared with 
identifiable. Respondents generally preferred to give consent 
if their samples were identifiable. In two studies involving 
429 primarily Native Hawaiian participants, 78% of Native 
Hawaiians and 66% of whites indicated that they would 
require consent for research if the specimens were identifiable 
and collected in the clinical setting.19 For genetics research, 
81% Native Hawaiians and 78% of whites indicated that they 
would require consent if the specimens were identifiable.21 In 
a US-wide telephone survey, 81% of 1,193 respondents stated 
that they would want to be informed about research being 
done with their sample if it were identifiable; additionally, 
57% said they would require permission to use their samples 
if they were identifiable.26 De-identification tended to allay 
concerns. For example, 65.8% of 504 adults who participated 
in a telephone survey across the United States reported that 
they would require consent for samples collected in the clinic if 
they were identifiable, compared with 27.3% who reported they 
would require consent if samples were anonymized.17 In  the 
research setting, fewer people thought consent was required 
for identifiable (29.0%) or anonymized (12.1%) samples.17 In 
a study utilizing a hypothetical biobank scenario, 43% of 565 
government and medical employees in New Mexico indicated 
that they would donate their sample for future genetic testing 
if it could not be traced to them.32 Not all studies found that 
people were worried about identifiability. In one survey of 144 
clinicians, 86% said that they would donate a DNA sample to a 
hypothetical biobank in New York regardless of whether it was 
linked to or unlinked from their identity.36 In the study in New 
Mexico, 36% of 565 respondents found it acceptable for broadly 
consented samples to be used by their local university, even if 
the samples were linked to them.32

Factors associated with views about broad consent. Few 
studies reported the correlation between demographic 
variables and respondents’ opinions. Characteristics associated 
with favoring broad consent included being male,30,34,59 white/
Caucasian,30,34 older,30,50 and more affluent.30,50 By contrast, 
Asians,34 black non-Hispanics,33,50 African Americans,20 and 
others19,21,50 (who represented 14.3% of the total) were less likely 
than whites to believe that research without explicit permission 
was acceptable. One study of consent forms showed that 75.0% 
of African Americans gave broad consent compared with 
88.4% of whites (P = 0.002).20 Similarly, in the NHANES data, 
78.7% of African Americans and 87.1% of whites consented to 
genetics research.18

A few studies looked at other factors that correlated with 
preferring broad consent. One study reported that partici-
pants who were significantly more likely to prefer broad con-
sent also believed that participating would “make me feel like 
I was contributing to society” (odds ratio = 1.85; P = 0.001), 
that the study would accelerate medical treatments and cures 
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(odds ratio = 2.20; P = 0.001), and that participating in the 
cohort study would be easy (odds ratio = 1.59; P < 0.001).59 
Other investigators reported that the large majority (97.7%) of 
respondents said “yes” or “maybe” to the idea that it is a “gift” 
to society when an individual takes part in medical research.46 
Many other studies cited the benefit of research to improve 
health as a reason to favor broad consent.

Studies of data sharing
We identified 23 studies of data shar-
ing.23–25,27,28,30,33,34,40–44,46,48,51,52,54,55,59,61,62,64 The earliest publications 
about participants’ preferences on data sharing date to 2006. 
Most studies of data sharing were conducted with studies of con-
sent preferences; however, six studies were conducted with the 
primary goal of eliciting preferences on data sharing.37,40,43,48,54,55

Willingness to share with other researchers. Participants 
were generally willing to have their samples and information 
shared with other academic institutions. Willingness to share 
data with academic and medical researchers was acceptable for 
92% of 4,659 US adults generally,34 and 80% of 931 US veterans 
specifically.33 More than 70% of 100 young adults in Baltimore 
who were enrolled in a longitudinal study of prevention were 
willing to share results arising from their DNA.62 “Nearly 
three fourths” of 40 community members in a focus group 
study in North Carolina were comfortable with academic 
researchers having access to their samples.25 Many of 79 focus 
group participants in Seattle endorsed the value of sharing, 
agreed that sharing locally and with close collaborators was 
acceptable, and were comfortable with nonprofit and public-
interest organizations using data from their samples.40 In one 
focus group study of 48 primarily white and female participants 
in Iowa, the majority cited positive reasons for donating their 
samples to help and to contribute to advancements in research, 
and that data sharing would not affect their decision to enroll 
in a biobank.44 In another focus group study of 100 African 
Americans in North Carolina, many recognized the benefits 
of data sharing but wanted the potential risks to be disclosed, 
and some wanted the data to be restricted.43 In another study 
of patients with inflammatory bowel diseases, 97.3% of 92 
respondents were comfortable with sharing their biological 
sample with investigators in the United States, but 23.8% were 
uncomfortable with sharing with investigators outside the 
United States.64

Willingness to share in national databases or federal 
repositories. Some participants expressed concern over 
sharing their data and information with federal repositories. 
In one study, 18.5% of 4,050 Vanderbilt University faculty and 
staff were more likely to want to participate in their institution’s 
biobank if the de-identified data were deposited into a 
national database; however, 12.1% were less likely to want to 
participate.42 In many studies, the location of the repository was 
often important. In two large nationwide surveys, 80% of 4,659 
adults were willing to have their data shared with government 

researchers; however, 75% of the same sample also were 
concerned about “the government having [their] samples and 
information.”34 Similarly, another study found that 71% of 931 
veterans were willing to grant database access to government 
researchers, but half were concerned about “the government 
having [their] samples and information.”33

Other studies have shown that some people are concerned 
about government involvement in maintaining databases 
containing biomedical information. More than half of the 40 
participants in a focus group study of North Carolina com-
munity members were concerned about government research-
ers having access to their institution’s biorepository.25 Despite 
concerns, 61% of 203 Kaiser patients in Colorado would still 
provide a sample even if the data would be submitted to a gov-
ernment database,54 and 82% of 500 Kaiser patients in Oregon 
agreed to have their information posted in a US government 
database.30 In a large metropolitan area in southwest Florida, 
some of 95 focus group participants believed that biospeci-
mens were already being collected from leftover tissue, and 
others suspected that tissues were already being shared with 
researchers in other countries who lack “‘strict laws’ governing 
research.”52 In a focus group study of 178 Alaska Native partici-
pants, some cited mistrust of the government and police hav-
ing access to their samples and wanted transparency from the 
researchers about how their samples were used.48

Willingness to share with commercial enterprises. The  
majority of participants were willing to share with 
pharmaceutical company researchers, but the percentage 
was generally less than the percentage willing to share with 
academic researchers. Seventy-five percent of 4,659 US adults,34 
54% of 931 veterans,33 55.2% of 1,599 adults responding to a 
nationwide survey,65 and 75.1% of members of the Crohn’s and 
Colitis Foundation of America Partners cohort were willing to 
share with pharmaceutical company researchers.64 Focus group 
participants in Florida voiced concern about providing blanket 
consent because they would not benefit financially from any 
resulting discoveries.52

Factors associated with views about data sharing. With the 
exception of gender, few demographic data (e.g., about race/
ethnicity, socioeconomic status, education, and urban/rural 
residency) were available. Even when demographic information 
was obtained, investigators did not always report how these 
variables correlated with respondents’ opinions. Therefore, it 
was largely not possible to draw meaningful conclusions about 
the associations between sociodemographic factors and views 
on data sharing.

The willingness of patients with cancer to share seemed to be 
shaped by their devotion to the institution at which they were 
receiving care. For example, patients with cancer in Indiana 
who agreed to participate in a biobank were less likely to be 
willing to allow their tissue samples to be used by researchers 
who were not affiliated with the local researchers (89.7%), com-
pared with 96.3% who were willing to share with local university 
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researchers (P < 0.01).24 Half of 100 patients with breast cancer 
at MD Anderson Cancer Center preferred to allow only their 
physician (24%) or other researchers at their hospital (26%) to 
use their de-identified genetic data for research; fewer patients 
were willing to share their de-identified data with any cancer 
researcher (25%) or any researcher (18%).61 In another study, 
95% of 315 patients with cancer in Atlanta were willing to allow 
researchers to share samples with other local researchers, but 
only 85% and 92% of participants at two different sites were 
willing to have their samples shared elsewhere in the United 
States (P < 0.05).23

diSCUSSiOn And COnCLUSiOn
In 2013, NIH funded the eMERGE consortium to perform a 
broad population-based survey to assess public opinion about 
broad consent for research and data sharing. This systematic lit-
erature review, which ultimately contained 48 studies involving 
35,969 participants, was conducted to identify gaps and issues 
that needed to be addressed in this survey.

The most notable finding is that many people do not favor 
broad consent for either research itself or for research and sub-
sequent wide data sharing. While the majority often expressed 
support for broad consent when that was the only choice offered, 
only a minority of respondents favored broad consent when 
other options, such as tiered or study-by-study consent, were 
offered. Furthermore, earlier studies focused on the importance 
of obtaining consent for research, whereas later studies focused 
on the preferences for different consent options. Willingness to 
give broad consent increased if data were de-identified. While 
individuals were generally willing for data or biospecimens to 
be shared with other academic researchers, individuals were 
less willing for their data to be shared in federal databases or 
with commercial enterprises. These findings differ from recent 
assertions that the public generally supports broad consent.66,67

What is equally striking are the large gaps in what is known 
about factors that affect people’s decisions. Gender is the only 
demographic for which there is essentially complete informa-
tion. Yet while a few studies generally found that men were 
more likely to support broad consent, most investigators did 
not examine the impact of gender on attitudes. Although data 
about race/ethnicity are incomplete, it seems that minorities 
often have more concerns about broad consent, although exist-
ing evidence suggests that these concerns can be ameliorated in 
some cases by discussion and education. Much less is known 
about the impact of sociodemographic factors—such as socio-
economic status, education, and whether people live in urban 
or rural environments—on attitudes toward broad consent and 
data sharing. Building on these findings, the eMERGE CERC 
survey developed a sampling strategy, experimental study 
design, and survey questions to ascertain more uniformly the 
views of individuals throughout society in order to identify and 
address concerns.

This study had several limitations. First, we used broad search 
terms to capture the existing literature on broad consent and 
data sharing. The literature addressing these concepts is not well 

indexed. Thus, while we used multiple approaches (e.g., search-
ing multiple sources, reviewing reference lists, and search-
ing the unpublished, “gray” literature, such as dissertations 
and reports) to comprehensively identify studies, we may not 
have identified all salient research. We excluded commentaries 
and one dissertation from which data could not be extracted. 
Second, we adapted existing metrics of quality scores to our 
study. For many studies, we were unable to ascertain the appro-
priateness of study questions or an analysis plan, thus limiting 
our ability to thoroughly assess the quality of the studies. Third, 
the studies that have been conducted to date have a number of 
limitations, which in turn limit the generalizability of this lit-
erature review. Several methodologies were used across studies, 
often in ways that limit direct comparability. Many of the sur-
veys focus what people say they think, rather what they actually 
do, even though opinions may differ from action. Definitions 
of consent were not always consistent and have changed over 
time, which not only limits our ability to compare studies but 
also may affect our evaluation of older studies given today’s eth-
ical standards for biobanking governance. However, all studies 
were sufficiently focused on broad consent for research or for 
data sharing to permit some comparison. Most of the surveys 
heavily oversampled whites, whereas the qualitative studies 
disproportionately involved minority participants. Studies that 
incorporated an educational component may have influenced 
respondents compared with those studies that did not involve 
education around biobanking practices. This review also was 
limited to the United States, which is warranted given the dif-
ferent policy preferences in other countries.

The ultimate goal of this literature review and the eMERGE 
CERC survey is to obtain a more comprehensive understand-
ing of public opinion about broad consent for data sharing and 
use. The studies included here typically noted a general accep-
tance for broad consent and endorsement of data sharing, but 
with notable privacy and governance concerns, especially by 
minority participants. The policy question will be what to do if 
some people, particularly from certain demographics, express a 
desire for more granular control over the use of data obtained 
from them in light of the policy trend toward requiring indi-
vidual consent for broad data use and sharing. At a minimum, 
it suggests the need to engage those who are skeptical, even if 
it is decided that the public good of research to improve health 
outweighs honoring individual objections in some cases or the 
risk that some people will choose not to participate.

SUPPLEMENTARY MATERIAL
Supplementary material is linked to the online version of the paper 
at http://www.nature.com/gim
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