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Abstract: Background: Achieving high participation of communities representative of all 

sub-populations is needed in order to ensure broad applicability of biobank study findings. 

This study aimed to understand potentially mutable attitudes and opinions commonly 
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correlated with biobank participation in order to inform approaches to promote participation 

in biobanks. Methods: Adults from two University of Maryland (UMD) Faculty Physicians, 

Inc. outpatient practices were invited to watch a video and complete a survey about a new 

biobank initiative. We used: Chi-square to assess the relationship between willingness to 

join the biobank and participant characteristics, other potentially mutable attitudes and 

opinions, and trust in the UMD. We also used t-test to assess the relationship with trust in 

medical research. We also prioritize proposed actions to improve attitudes and opinions 

about joining biobanks according to perceived responsiveness. Results: 169 participants 

completed the study, 51% of whom indicated a willingness to join the biobank. Willingness 

to join the biobank was not associated with age, gender, race, or education but was associated 

with respondent comfort sharing samples and clinical information, concerns related to 

confidentiality, potential for misuse of information, trust in UMD, and perceived health 

benefit. In ranked order, potential actions we surveyed that might alleviate some of these 

concerns include: increase chances to learn more about the biobank, increase opportunities 

to be updated, striving to put community concerns first, including involving community 

members as leaders of biobank research, and involving community members in decision 

making. Conclusions: This study identified several attitudes and opinions that influence 

decisions to join a biobank, including many concerns that could potentially be addressed by 

engaging community members. We also demonstrate our method of prioritizing ways to 

improve attitudes and opinions about joining a biobank according to perceived 

responsiveness. 

Keywords: biobank; biorepository; research participation; public opinion; preferences; 

trust; data sharing; survey 

 

1. Introduction 

Population-based biobanks are collections of donated bio-specimens such as tissue and blood samples 

that may also include donor-specific information, such as demographic and clinical information and 

genotypic data that can be stored for research purposes. Population-based biobanks are important 

resources that are used broadly for conducting large-scale health and/or genomic research. Biobanks hold 

promise for benefiting population health through facilitating investigations of disease incidence, risk of 

disease recurrence, and optimal therapies for both rare and common diseases. 

In the US alone, there are over 600 collections of clinically annotated biological specimens, commonly 

called biobanks. Two-thirds of these biobanks were established within the past decade [1]. Biobanks can 

be exclusive to a particular medical condition, cater to a particular population, or both. Some examples 

include: the NIH National Cancer Institute’s Cooperative Human Tissue Network [2], which stores 

tumor samples and prospective clinical information; the EuroBioBank [3], a collection of samples and 

clinical information on individuals with rare disorders from multiple countries across Europe; the 

Wellcome Trust’s UK Biobank [4], which currently holds biological samples and health information on 

over 500,000 people; the Million Veteran Project, a collection of samples and health information of 
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Veterans [5]; and the eMERGE (electronic Medical Records and Genomics) Network [6,7], an NIH 

National Human Genome Research Institute-supported study that is examining the utility of biobanks 

linked to electronic medical record systems at eight institutions. In addition to eMERGE Network 

participants, there are many other individual academic institutions and health systems that have 

developed biobanks for a broad range of biomedical research. Already, these biobanks have contributed 

to the identification of hundreds of loci for common diseases such as type 2 diabetes [8,9], cardiovascular 

disease [10,11], neurological [12,13], and psychiatric diseases [14,15]. Many biobanks also allow clinical 

information to be updated over time. Such access to clinical information allows scientists to perform 

longitudinal studies that measure factors influencing the progression, recurrence, and effectiveness of 

medications for treatment of disease [16]. 

While it is clear that biobanks hold promise for benefiting population health, achieving high 

participation of communities representative of all sub-populations is needed in order to ensure broad 

applicability of findings. Several studies, however, have identified potential barriers to participating in 

a biobank, including those surrounding privacy and confidentiality, the uncertainty of benefits they will 

see from participation, trust of the institutions and researchers running the biobank, and potential impact 

on identifiable racial and ethnic groups [17–21]. For example, in a survey of over 4000 US adults, 90% 

reported concerns about privacy, noting a fear of data being used against them. Nevertheless, 60% of 

respondents to this survey indicated they would still join in a biobank [18]. Privacy was also a major 

theme that arose in focus groups on genetic research, with the fear of discrimination based on genetic 

information being described as a barrier to biobank participation [21]. 

The goal of our study was to assess respondents’ views about biobanks and their potential willingness 

to donate a sample and clinical information to a new University of Maryland (UMD) biobank. We asked 

adults waiting in University of Maryland Faculty Physicians, Inc. outpatient practices to watch a brief 

informational video on biobanks and then to complete a short survey about their willingness to join the 

planned biobank. Our survey included questions about respondents’ comfort with donating samples and 

clinical information, change in willingness to donate with opportunities for community engagement, 

common concerns about donating, perceived benefits of donating, trust in medical research and UMD, 

and participant demographics and social characteristics. Data were analyzed to identify potentially 

mutable attitudes and opinions that are correlated with willingness to participate in a biobank.  

This knowledge will help biobank organizers to develop biobank policies and educational approaches 

that will help ameliorate concerns and encourage widespread community participation. 

2. Materials and Methods 

2.1. Informational Video and Survey Instrument Design 

Our team developed all study materials, including an informational video and survey instrument.  

The video provided an overview of the planned University of Maryland biobank (UMBiobank) initiative 

and a brief introduction to this study (See Box 1 for questions covered by the video). The video described 

the planned UMBiobank as a collection of residual samples from UMD patients. A professional 

cameraman from the Office of Public Affairs of the University of Maryland School of Medicine recorded 

the 6-min video. 
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After reviewing surveys from other studies [19,22–25] and discussions among our research team, we 

created a 37-question survey. The survey consisted of seven main sections (See Appendix 1 for final survey): 

(1) two-items: Video and primary question (“Do you feel like you understand what you just heard?” 

and “Do you think you would be willing to join the UMBiobank?”); 

(2) eight-items: Comfort with sharing samples and clinical information (Example, “Please show how 

comfortable you are with the UMBiobank using your samples and different kinds of information: 

your blood samples”); 

(3) five-items: Perceived responsiveness to approaches to engage community members and build 

trust in biobanks (Example, “Please show how your willingness to join the UMBiobank would 

change if: Members of my community have a role in making decisions about the biobank”); 

(4) five-items: Common concerns about joining a biobank (Example, “Some people may have 

concerns about participating in a biobank. Please indicate your level of concern with the 

following: Researchers having my samples and information”); 

(5) four-items: Perceived health benefits to joining a biobank (Example, “Please show if you agree 

or disagree with the following statements: It is important that my blood sample be used in 

research that could improve my own health”); 

(6) four-items: Trust in medical research and the University of Maryland (Example, “Please show if 

you agree or disagree with the following statements: Medical researchers care only about what 

is best for each patient”; and 1-item: Trust in the University of Maryland (Example, “Would you 

want the University of Maryland deciding how your blood samples and clinical information are 

used in research?”); and 

(7) eight-items: Demographic and social participant characteristics (Example, “What is your 

gender?”). 

Our team included experts in genetic health communication to ensure that our video script and survey 

questions were appropriate for our patient population. With the exception of four questions, we also 

limited all question response options to two or three choices. 

 What is a biobank? 

 How are samples included in a biobank? 

 Why is information from medical records needed with biobank samples? 

 Will the privacy of individuals who agree to be in the biobank be protected? 

 Who can use the biobank samples? 

 Can people choose how their samples and information are used? 

 Will results of research done on biobank samples be returned to individual participants? 

 How long will biobank samples and information be used? 

 Can participants who agree to be in the Biobank biobank change their mind? 

 Will choosing to be in the biobank influence the care a patient receives at University of Maryland? 

Box 1. Questions covered in informational video on the University of Maryland biobank 

(UMBiobank) initiative. 
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2.2. Sample and Recruitment Strategy 

Between July and September 2014, research team members approached adults waiting in two 

University of Maryland Faculty Physicians, Inc. (FPI, Baltimore, MD, USA) outpatient practices 

(Family Medicine (FM) and General Internal Medicine (GIM)). These patients tend to be primarily 

residents of surrounding Baltimore neighborhoods, with University employees making up a small 

proportion. Potential participants were asked if they were willing to use an iPad the team member 

provided, to watch a short informational video about the UMBiobank initiative and to answer an 

anonymous questionnaire for research purposes. Participants were specifically informed that they were 

being asked to share attitudes and opinions about biobanking based on the information provided in the 

video and not for enrollment in the UMBiobank. Disposable headphones were provided to study 

participants for privacy purposes. Research data was collected and stored electronically using the online 

survey platform, Qualtrics (Qualtrics, LLC, Provo, UT, USA). The study was judged by the University 

of Maryland Institutional Review Board (IRB) as imposing only minimal risks on participants and was 

determined to be exempt from IRB review (HP-00059930). 

2.3. Statistical Analyses 

Survey respondents provided their age, gender, and preferred racial/ethnic identification (Black or 

African American, Non-Black or African American, and Prefer not to say). The 4-items about trust in 

medical research (see Appendix 1, Questions 26–29) were combined to create a trust in medical research 

score as previously described [25]. We initially estimated the proportion of respondents expressing 

willingness to join in a biobank by age, gender, racial designation, education, and experiences (with 

having children, with previous donation, and with having sick relatives). We then evaluated factors 

associated with willingness to join, including comfort with donating samples and clinical information, 

change in willingness to donate with opportunities for community engagement, common concerns about 

donating, perceived benefits of donating, trust in medical research and trust in UMD. 

We evaluated the relationship of willingness to join the UMBiobank with a number of factors, including 

participant characteristics, trust in the University of Maryland, level of comfort in sharing samples and 

data, perception of health benefits of biobanks, and a variety of perceived concerns about biobanks.  

Chi-square tests and t-tests were used to compare characteristics between subjects willing to participate 

in a future biobank vs. those not willing to participate or unsure about participating. All statistical analyses 

were performed using Stata 13.1 (StataCorp LP, College Station, TX, USA). 

3. Results 

A total of 576 individuals were approached in the two outpatient practices and invited to participate. 

Of those approached, 294 agreed to participate, for a 51% response rate. Of those agreeing to participate, 

169 (57%) were able to complete both the video and the survey before being called back for their 

appointment. Data analyses were performed on surveys completed from these 169 subjects. 

The social and demographic characteristics of those completing the survey are provided in Table 1. 

Overall, most of the survey respondents were female (67%), non-black (60%), and well-educated (66% 

having completed at least some college, including receiving a bachelor’s and/or graduate or professional 
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degree). Seventy percent had children, and 67% reported a 1st degree relative who had been affected by 

a major illness. Survey respondents were distributed relatively evenly across age distributions and nearly 

one-half reported that they had previously donated blood. 

In response to the question “Do you feel like you understand what you just heard?” nearly all 

respondents (96%) indicated they felt as though they understood the video. Approximately one-half (51%) 

of respondents indicated that they would be willing to join the UMBiobank, with 25% reporting that they 

were unsure and 24% reporting that they would not be willing to join. Willingness to join the UMBiobank 

was not associated with age, gender, race, or education levels, nor was it associated with having children, 

history of donating blood, nor having first degree relatives with a major illness (see Table 1). 

Table 1. Percent of survey completers (out of 169 total) willing to join the UMBiobank, 

according to demographic and social characteristics. 

Demographic and Social Characteristics 
Number of Participants, 

N (% of 169) 
% Willing to Join § 

Age   

18–29 22.4 54.1 

30–44 26.1 48.8 

45–59 32.7 50.0 

>60 18.8 67.7 

Gender   

Male 31.5 47.2 

Female 66.7 58.0 

Prefer not to say ♯ 1.8 0.0 

Race   

Black or African American 37.1 45.2 

Non-Black or African American 59.9 59.0 

Prefer not to say ♯ 3.0 60.0 

Education   

<High School ♯ 3.0 0.0 

High School or GED 31.3 50.0 

Some College 33.1 50.9 

Bachelors 18.1 70.0 

Graduate or Professional 14.5 58.3 

Children   

Yes 69.7 56.5 

No 30.3 46.0 

Donated before   

Yes 45.5 57.3 

No 50.3 48.2 

Not Accepted ♯ 4.2 71.4 

1st degree relative affected by a major illness   

Yes 66.7 55.5 

No 24.8 53.7 

Unsure ♯ 8.5 35.7 

♯ Removed from Χ2 analysis. § None of the demographic or social characteristics were associated with 

willingness to join the UMBiobank (p ≥ 0.09 for all). 
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In terms of trust, 59% of survey respondents indicated that they would want the University of Maryland 

deciding how their blood samples and clinical information are used in research. Respondents who 

expressed a trust in the University of Maryland were significantly more likely to report that they would 

join the UMBiobank than those who did not, and trust in medical researcher was a predictor of willingness 

to join the UMBiobank (p = 0.0004). Among those indicating trust in UMD, 74% expressed a willingness 

to join the UMBiobank, compared to 21% among those who were unsure or did not trust UMD. 

3.1. Comfort with Sharing Samples and Clinical Information 

Given the background survey participants are provided in the informational video regarding “Who 

can use the biobank samples?” comfort with the UMBiobank using samples and clinical information, is 

referred to as sharing samples and clinical information. Individuals expressing a willingness to join a 

biobank were far more comfortable with sharing blood samples and data (92%–94% expressing comfort 

sharing) compared to subjects who were not willing to participate or unsure about participating, for 

whom only 28%–55% expressed comfort in sharing samples or data (Table 2). Moreover, as indicated 

in Table 2, only 28.6% and 33.3% of subjects expressed comfort with sharing blood samples and genetic 

results, respectively, while 35%–41% expressed comfort in sharing clinical information, and 55% 

expressed comfort in sharing basic demographic information. 

Table 2. Willingness to join according to comfort sharing samples and clinical information. 

Comfort with Sharing Samples and  

Clinical Information§ 

Comfortable with 

Sharing among Those 

Willing to Join (n = 90) 

Comfortable with Sharing 

among Those Unsure or 

Unwilling to join (n = 78) 

Your blood samples. 94.4% 28.6% 

Your age. 94.4% 55.1% 

Your gender. 94.4% 55.1% 

Your ethnic group. 92.2% 55.1% 

Your previous illnesses or diagnoses. 92.2% 41.0% 

Your test results (e.g., any lab results, X-rays). 92.2% 34.6% 

Your previous treatments (e.g., medications). 93.3% 39.7% 

Your genetic information or genetic test results. 93.3% 33.3% 

§ p ≤ 0.001 for all comparisons. 

3.2. Common Concerns about Joining Biobanks 

We asked all survey respondents to indicate their level of concern with several issues cited in the 

literature as being barriers to participation in biobanks. Among these potential barriers, 68% of respondents 

indicated they had concerns about privacy and 55% indicated they had concerns about data being used 

against them. Less than half of respondents were concerned about researchers having their data (36%), 

being used as a guinea pig (31%), and discrimination (48%). Common concerns were strongly associated 

with willingness to join the UMBiobank, with 19%–58% concerned among those indicating a willingness 

to join the biobank compared to 52%–78% among those indicating they were unsure or unwilling to join 

(p ≤ 0.001 for all, Table 3). Of the 134 respondents indicating they had at least one common concern 

about participating in the UMBiobank only thirty-two (24%) indicated they would not be willing to join 
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the biobank. Sixty-three individuals (47%) indicated they would be willing to join and thirty-nine 

individuals (29%) were unsure about joining. 

Table 3. Willingness to join according to common concerns about joining biobanks. 

Concerns about Participating in 

the UMBiobank 

Concerned among 

Those Willing to Join 

(n = 90) 

Concerned among Those 

Unsure or Unwilling to 

Join (n = 78) 

P-Value (by 

Chi-sq Test) 

Researchers having my samples 

and information. 
18.9% 51.9% p ≤ 0.001 * 

Keeping my information private. 57.8% 77.9% p ≤ 0.01 * 

Information stored in the biobank 

being used against me. 
42.2% 67.5% p ≤ 0.001 * 

Feeling like a guinea pig. 21.1% 41.6% p ≤ 0.01 * 

Information stored in the biobank 

being used to discriminate against 

people by race or ethnicity. 

36.7% 57.1% p ≤ 0.01 * 

* p  < 0.05. 

3.3. Perceived Health Benefits to Joining Biobanks 

The majority of respondents agreed it was important to them that their blood sample be used in 

research that could improve their health (64%), improve the health of people they love (70%), improve 

the health of others of the same race or ethnicity (68%), and improve the health of others in general 

(73%). Some perceived health benefits were strongly associated with a willingness to join the UMBiobank. 

For example, agreement in the importance of improving the health of others of the same race or ethnicity 

and the health of others in general was higher among those willing to join compared to those who were 

unsure or unwilling to join (76% and 82% vs. 54% and 61% respectively, p ≤ 0.01 for both). We did not 

detect any differences for other surveyed health benefits (see Table 4). 140 out of 168 respondents agreed 

in the importance of some health benefit. Of those, the majority (60%) indicated they were willing to 

join, 26% indicated they were unsure, and 14% indicated they would not be willing to join the biobank. 

Table 4. Willingness to join according to perceived health benefit. 

Important My Blood Sample be Used 

in Research… 

Agreement in Health 

Benefit among Those 

Willing to Join (n = 90) 

Agreement in Health 

Benefit among Those 

Unsure or Unwilling 

to Join (n = 78) 

p-value (by 

Chi-sq test) 

…that could improve my own health. 70.0% 57.7% p = 0.097 

…that will not affect my own health, but 

could improve the health of people I love. 
75.6% 64.1% p = 0.105 

…that will not affect my own health, or 

the health of people I love, but could 

improve the health of others of the same 

race or ethnicity. 

75.6% 53.8% p ≤ 0.01 * 

…that will not affect my own health, or 

the health of people I love, but could 

improve the health of others in general. 

82.2% 61.5% p ≤ 0.01 * 

* p < 0.05.   
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3.4. Perceived Responsiveness to Approaches to Engage Community Members and Build Trust in Biobanks 

Across all respondents, the majority indicated that they would be more willing to join the UMBiobank 

if the biobank was more responsive to the community. For example, 39% of respondents said they would 

be more willing to participate in the biobank if the community played a role in making decisions about 

the biobank, 51% would be more willing to participate if there were greater chances to be updated 

regularly about the biobank, 57% would be more willing to participate if there were more chances to 

learn more about the biobank, 46% would be more willing to participate if community concerns were 

placed first, and 38% would be more willing to participate if members of their community are leading 

biobank research. Across all approaches, 50%–70% of respondents indicated that they would be more 

willing to join the UMBiobank, 30%–68% among those unsure about joining, and 12%–23% among 

those unwilling to join (see Table 5). 

Table 5. Willingness to join according to perceived responsiveness to approaches to engage 

the community and to build trust in biobanks. 

Possible Interventions to 

Change Willingness to Join 

the UMBiobank 

More Willing among 

Those Willing to Join 

(n = 90) 

More Willing among 

Those Unsure about 

Joining (n = 44) 

More Willing among 

Those Unwilling to 

Join (n = 34) 

Members of my community 

have a role in making decisions 

about the biobank. 

53.3% 29.5% 17.6% 

There are chances to be updated 

regularly about the biobank (e.g., 

press releases, website updates). 

64.4% 50.0% 23.5% 

There are chances to learn more 

about the biobank (e.g., 

educational material). 

70.0% 68.2% 23.5% 

Concerns of my community are 

put first. 
61.1% 40.9% 20.6% 

Members of my community are 

leading biobank research. 
50.0% 36.4% 11.8% 

4. Discussion 

In order to promote high community participation, biobank education initiatives, sample collection 

processes and data collection processes may be tailored to local contexts. In this study, we did not detect 

any differences in willingness to join in the biobank among the surveyed social and demographic 

characteristics (Table 1). It will still, however, be worth investigating whether there are differences in 

actual sample donation given that assessing hypothetical willingness to join in biobanks often do not 

provide an adequate estimate of actual participation rates. One survey study conducted in Baltimore, 

MD, for example, found there were differences in actual willingness to participate in genetic research 

by ethnic group [26]. Another study found that prior blood donation was a predictor of approval of genetic 

research [27]. We therefore focus our discussion on potentially mutable factors that could influence the 

decision of our patient population to join the biobank (Tables 2–4), and potential approaches to change 
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willingness to join (Table 5). In the following sections, we explore two broad categories of mutable 

factors, public attitudes and desired benefit, in the context of proposed approaches. We also explore 

ways in which our findings regarding reasons to enroll in biobanks support findings from other studies 

with actual biobank participants’. 

4.1. Public Attitudes toward Participating in a Biobank 

Public attitudes we surveyed included (a) comfort sharing samples and information, (b) common 

concerns about biobanks, (c) trust in the University of Maryland, and (d) trust in medical research.  

Not surprisingly, we found that respondents who were comfortable with sharing blood and other 

information were more willing to join the UMBiobank. Interestingly, respondents who were unsure or 

unwilling to join the UMBiobank were more skeptical about contributing their blood samples and genetic 

results than other clinical data (see Table 2). Respondents who expressed common concerns were less 

willing to join the UMBiobank (see Table 3). Discomfort with sharing blood samples may be in part due 

to fear of specific biospecimen extraction procedures (e.g., fear of pain, seeing blood, or problems 

associated with blood collection). Regarding genetic results, public attitudes may be influenced by ideas 

that genetic data are different and riskier than other forms of health data (i.e., genetic exceptionalism) [28]. 

More generally, discomfort with sharing information and common concerns were apparent despite our 

introductory video that discussed our rationale for collecting samples and information, processes for 

researchers to use samples and information, and plan to ensure the privacy of biobank participants.  

Lack of trust in researchers and organizing institutions is one possible explanation for discomfort with 

sharing information and for having common concerns. Improving public trust might then lead to 

improved comfort with sharing information, reduced occurrences of common concerns, and subsequently 

improved participation in the biobank. Nobile and colleagues, for example, suggest that trust probably 

explains why active participants consider risks of participating in studies to be low or nonexistent [29]. 

In this study, trust in the University of Maryland and trust in medical researchers were both associated 

with willingness to join the UMBiobank. These findings are similar to those of studies of actual biobank 

participants, indicating that donors appear to trust researchers and organizing institutions [29]. Lack of 

trust is one of the greatest barriers inhibiting research participation [30] and may be a particularly 

important attitudinal barrier to research with African Americans [31]. Building trust therefore is 

paramount to biobank participation, and becomes more challenging for genetic research as it becomes 

more distinct from the participant. Researchers conducting genome-wide association studies (GWAS), 

for example, often utilize anonymized datasets that are removed from usual human subjects review [32], 

but this consequently can limit the ability to oversee downstream uses of those data [33]. Our findings, 

however, support a need for the chains of trust to be built through the entire research process. 

Mechanisms for building trust described by Horn et al. [34] include “developing relationships and 

demonstrating a track record that shows accountability, shared interests, and a concern for the best 

interests of others.” 

4.2. Public Perceptions of Health Benefits to Participating in a Biobank 

We surveyed respondents about three main categories of health benefit: personal health benefit, 

familial health benefit, and health benefit for others. We found no influence of personal or familial health 
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benefit on willingness to join the biobank (see Table 4). We did find, however that the majority of 

respondents agreed it was important that their blood sample be used in research that could improve their 

own health (64%), and improve the health of people they love (70%). The importance of personal and 

familial benefit was evident despite the explanation in our introductory video that results of research 

done on biobank samples would not be returned to individual participants. Assuming that respondents 

understood the video and interpreted questions about personal and familial health benefit as “direct” 

benefit through the return of results, however, our findings may be interpreted as “hope” to receive 

information. This supports findings that research participants often feel that participation in a biobank 

should be mutually beneficial and express interest in receiving personally relevant clinically significant 

results (i.e., actionable results) [35–38]. Returning such results, however, also have the potential to do 

harm for reasons such as difficulties in understanding genetic risk information [39], the uncertain 

actionability of some genetic research findings, and the radical actions some participants may take with 

genetic research findings due to their anxieties and fears. A phenomenon known as ‘therapeutic 

misconception’, in which participants confuse research with healthcare, could also occur if individual 

research results are disclosed to participants [40]. Some guidelines advise against the disclosure of results 

of uncertain significance in genetic studies, partly due to the lack of available resources (genetic 

counselor, etc.) necessary to explain such results to study participants [41]. Additional research is needed 

to better understand whether there were any misconceptions about the benefits of participating from 

watching the informational video, or if there was a misunderstanding of the survey questions. 

Furthermore, it is imperative that we understand the kinds of resources that would be needed to mitigate 

potential harms of returning research results to biobank participants. 

Related to perceived health benefits for others, the majority of respondents agreed it was important 

that their blood sample be used in research that could improve the health of others of the same race or 

ethnicity (68%), and improve the health of others in general (73%). In addition, perceived health benefit 

for others was not as important to respondents who were unsure or not willing to join, compared to 

respondents who were willing to join (see Table 4). One way to interpret perceived health benefits of 

others is as reflective of altruism, described by Nobile and colleagues as “a voluntarily performed 

behavior that intentionally benefits another person without expectation of reward.” Our findings would 

then indicate that altruistic reasons may not be as important for populations who were unsure or would 

not be willing to join the biobank compared to those indicating they would be willing to join. However, 

the idea of altruism has been discussed elsewhere as often having some form of reciprocity [29,42–44]. 

4.3. Potential Approaches to Improve Biobank Participation 

For respondents indicating they were unsure about joining the UMBiobank, many would be more 

willing to join with approaches to engage community members and build trust in biobanks that we 

propose. In ranked order (most indicating a perceived responsiveness to fewest indicating a perceived 

responsiveness), 68% would be more willing to join the UMBiobank with chances to learn more about 

the biobank, 50% with chances to be updated about research findings based on biobank samples, 41% 

by putting community concerns first, 36% with awareness of community members leading biobank 

research, and 29% with community members having a role in decisions about the biobank (see Table 5). 

In order to improve public attitudes toward biobanks, these approaches have the potential to build trust 
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while also recognizing limitations to overseeing downstream data use with anonymization, given none 

require individual-level data. With the instantiation of biobank-linked electronic health records there 

may be opportunities for other approaches that also utilize individual-level data through more robust 

data access models that facilitate secure access to biobank data for different purposes (e.g., returning 

incidental findings to individuals, providing access to anonymized data for genome-wide association 

study [GWAS] analyses). Given uncertainties about whether participants can be truly informed in the 

process of opting into unknown future research [45,46], however, we are now beginning to see data 

access models for removing the need for anonymized data for secondary uses all together with 

technology-supported approaches to obtain consent as the research is being planned [47–49]. Our findings 

suggest that providing potential participants chances to learn more about the biobank (e.g., educational 

material) and chances to be updated regularly about the biobank (e.g., press releases, website updates) 

may be effective approaches to promote the awareness of benefits of biobank participation. Providing 

opportunities to learn research results through such approaches may help strengthen relationships 

between investigators and participants [38], and arguably provide personal educational benefit. 

4.4. Limitations 

Our study has some limitations that should be noted. First, our recruitment from two outpatient 

practices may limit the generalizability of our results given these practices may not be representative of 

all individuals who could potentially participate in the UMBiobank. Our sample does however have a 

demographic distribution that is similar to FPI more broadly. Second, we had a 51% response rate. Some 

non-response could be related to logistical reasons, but it is also possible that non-respondents may be 

more or less likely to participate in a biobank than those who did respond to the survey. Third, we 

administered an anonymous survey about a hypothetical biobank. There may be some differences in 

responses if study participants were instead being asked to join an actual biobank. 

5. Conclusions 

This study identified several potentially mutable factors that influence decisions to join a hypothetical 

biobank. We also demonstrate our method of prioritizing ways to improve attitudes and opinions about 

joining a biobank according to perceived responsiveness. We assessed perceived responsiveness to 

approaches including: chances to learn more about the biobank, chances to be updated regularly about 

the biobank, prioritizing community concerns, including awareness of community members leading 

biobank research, and community members having a role in decisions about the biobank. These 

approaches have the potential to build trust, including providing a venue to address common concerns 

about biobanks and concerns regarding comfort with sharing samples and information. Tailoring 

community engagement approaches to the specific concerns of the community in which recruitment will 

occur and providing regular updates would also promote awareness of benefits to others while also 

providing some personal benefit though facilitating educational opportunities. 

  



J. Pers. Med. 2015, 5 276 

 

 

Acknowledgments 

The authors would like to thank Kelly Edwards (University of Washington), Kathleen Tracy 

(University of Maryland School of Medicine, UMSoM) and Claudia R. Baquet (UMSoM) for their 

comments and suggestions. This work was funded by the UMSoM Program for Personalized and 

Genomic Medicine (PPGM). 

Author Contributions 

CLO: contributed to the conception and design of the study, analyzed and interpreted the data, 

selected the journal, wrote the first draft, revised and finalized the manuscript. AS: contributed to the 

conception of the study, revised the manuscript for critically important content and approved of the final 

manuscript. BDM and JC: contributed to data analysis and interpretation, revised the manuscript for 

critically important content and approved of the final manuscript. KAM, KP and EYK: contributed to 

study design, data interpretation, revised the manuscript for critically important content and approved of 

the final manuscript. TDA, RS, DB and TF: collected the data, contributed to data interpretation, made 

critical revisions to the manuscript and approved the final manuscript.  

Conflicts of Interest 

The authors declare no conflict of interest. 

References 

1. Henderson, G.E.; Cadigan, R.J.; Edwards, T.P.; Conlon, I.; Nelson, A.G.; Evans, J.P.; Davis, A.M.; 

Zimmer, C.; Weiner, B.J. Characterizing biobank organizations in the US: Results from a national 

survey. Genome Med. 2013, 5, e3. 

2. LiVolsi, V.A.; Clausen, K.P.; Grizzle, W.; Newton, W.; Pretlow, T.G., 2nd; Aamodt, R.  

The Cooperative Human Tissue Network. An update. Cancer 1993, 71, 1391–1394. 

3. Mora, M.; Angelini, C.; Bignami, F.; Bodin, A.M.; Crimi, M.; di Donato, J.H.; Felice, A.; Jaeger, C.; 

Karcagi, V.; LeCam, Y.; et al. The EuroBioBank Network: 10 years of hands-on experience of 

collaborative, transnational biobanking for rare diseases. Eur. J. Hum. Genet. 2014, 

doi:10.1038/ejhg.2014.272. 

4. Allen, N.E.; Sudlow, C.; Peakman, T.; Collins, R.; Biobank, U.K. UK biobank data: Come and get 

it. Sci. Trans. Med. 2014, 6, 224ed4. 

5. VA Million Veteran Program. Available online: http://www.research.va.gov/MVP (accessed on  

1 Feburary 2015).  

6. McCarty, C.A.; Chisholm, R.L.; Chute, C.G.; Kullo, I.J.; Jarvik, G.P.; Larson, E.B.; Li, R.; Masys, D.R.; 

Ritchie, M.D.; Roden, D.M.; et al. The eMERGE Network: A consortium of biorepositories linked 

to electronic medical records data for conducting genomic studies. BMC Med. Genomics 2011, 4, e13. 

7. Gottesman, O.; Kuivaniemi, H.; Tromp, G.; Faucett, W.A.; Li, R.; Manolio, T.A.; Sanderson, S.C.; 

Kannry, J.; Zinberg, R.; Basford, M.A.; et al. The Electronic Medical Records and Genomics 

(eMERGE) Network: Past, present, and future. Genet. Med. 2013, 15, 761–771. 



J. Pers. Med. 2015, 5 277 

 

 

8. Kho, A.N.; Hayes, M.G.; Rasmussen-Torvik, L.; Pacheco, J.A.; Thompson, W.K.; Armstrong, L.L.; 

Denny, J.C.; Peissig, P.L.; Miller, A.W.; Wei, W.Q.; et al. Use of diverse electronic medical record 

systems to identify genetic risk for type 2 diabetes within a genome-wide association study.  

J. Am. Med. Inform. Assoc. 2012, 19, 212–218. 

9. Frayling, T.M.; Timpson, N.J.; Weedon, M.N.; Zeggini, E.; Freathy, R.M.; Lindgren, C.M.; Perry, J.R.; 

Elliott, K.S.; Lango, H.; Rayner, N.W.; et al. A common variant in the FTO gene is associated with 

body mass index and predisposes to childhood and adult obesity. Science 2007, 316, 889–894. 

10. Folkersen, L.; van’t Hooft, F.; Chernogubova, E.; Agardh, H.E.; Hansson, G.K.; Hedin, U.; Liska, J.; 

Syvanen, A.C.; Paulsson-Berne, G.; Franco-Cereceda, A.; et al. Association of genetic risk variants 

with expression of proximal genes identifies novel susceptibility genes for cardiovascular disease. 

Circ. Cardiovasc. Genet. 2010, 3, 365–373. 

11. Aulchenko, Y.S.; Ripatti, S.; Lindqvist, I.; Boomsma, D.; Heid, I.M.; Pramstaller, P.P.; Penninx, B.W.; 

Janssens, A.C.; Wilson, J.F.; Spector, T.; et al. Loci influencing lipid levels and coronary heart 

disease risk in 16 European population cohorts. Nat. Genet. 2009, 41, 47–55. 

12. Ravid, R. Biobanks for biomarkers in neurological disorders: The Da Vinci bridge for optimal 

clinico-pathological connection. J. Neurol. Sci. 2009, 283, 119–126. 

13. Mero, I.L.; Lorentzen, A.R.; Ban, M.; Smestad, C.; Celius, E.G.; Aarseth, J.H.; Myhr, K.M.; Link, J.; 

Hillert, J.; Olsson, T.; et al. A rare variant of the TYK2 gene is confirmed to be associated with 

multiple sclerosis. Eur. J. Hum. Genet. 2010, 18, 502–504. 

14. Nyegaard, M.; Demontis, D.; Foldager, L.; Hedemand, A.; Flint, T.J.; Sorensen, K.M.; Andersen, P.S.; 

Nordentoft, M.; Werge, T.; Pedersen, C.B.; et al. CACNA1C (rs1006737) is associated with 

schizophrenia. Mol. Psychiatry 2010, 15, 119–121. 

15. Boomsma, D.I.; Willemsen, G.; Sullivan, P.F.; Heutink, P.; Meijer, P.; Sondervan, D.; Kluft, C.; 

Smit, G.; Nolen, W.A.; Zitman, F.G.; et al. Genome-wide association of major depression: 

Description of samples for the GAIN Major Depressive Disorder Study: NTR and NESDA biobank 

projects. Eur. J. Hum. Genet. 2008, 16, 335–342. 

16. Filocamo, M.; Baldo, C.; Goldwurm, S.; Renieri, A.; Angelini, C.; Moggio, M.; Mora, M.; Merla, G.; 

Politano, L.; Garavaglia, B.; et al. Telethon Network of Genetic Biobanks: A key service for 

diagnosis and research on rare diseases. Orphanet J. Rare Dis. 2013, 8, e129. 

17. Ahram, M.; Othman, A.; Shahrouri, M. Public perception towards biobanking in Jordan. Biopreserv. 

Biobank. 2012, 10, 361–365. 

18. Kaufman, D.J.; Murphy-Bollinger, J.; Scott, J.; Hudson, K.L. Public opinion about the importance 

of privacy in biobank research. Am. J. Hum. Genet. 2009, 85, 643–654. 

19. Goldenberg, A.J.; Hull, S.C.; Wilfond, B.S.; Sharp, R.R. Patient perspectives on group benefits and 

harms in genetic research. Public Health Genomics 2011, 14, 135–142. 

20. Rahm, A.K.; Wrenn, M.; Carroll, N.M.; Feigelson, H.S. Biobanking for research: A survey of 

patient population attitudes and understanding. J. Community Genet. 2013, 4, 445–450. 

21. Lemke, A.A.; Wolf, W.A.; Hebert-Beirne, J.; Smith, M.E. Public and biobank participant attitudes 

toward genetic research participation and data sharing. Public Health Genomics 2010, 13, 368–377. 

22. Taualii, M.; Davis, E.L.; Braun, K.L.; Tsark, J.U.; Brown, N.; Hudson, M.; Burke, W. Native 

Hawaiian views on biobanking. J. Cancer Educ. 2014, 29, 570–576. 



J. Pers. Med. 2015, 5 278 

 

 

23. Platt, J.; Bollinger, J.; Dvoskin, R.; Kardia, S.L.; Kaufman, D. Public preferences regarding 

informed consent models for participation in population-based genomic research. Genet. Med. 2014, 

16, 11–18. 

24. Pullman, D.; Etchegary, H.; Gallagher, K.; Hodgkinson, K.; Keough, M.; Morgan, D.; Street, C. 

Personal privacy, public benefits, and biobanks: A conjoint analysis of policy priorities and public 

perceptions. Genet. Med. 2012, 14, 229–235. 

25. Hall, M.A.; Camacho, F.; Lawlor, J.S.; Depuy, V.; Sugarman, J.; Weinfurt, K. Measuring trust in 

medical researchers. Med. Care 2006, 44, 1048–1053. 

26. Mezuk, B.; Eaton, W.W.; Zandi, P. Participant characteristics that influence consent for genetic 

research in a population-based survey: The Baltimore epidemiologic catchment area follow-up. 

Community Genet. 2008, 11, 171–178. 

27. Kerath, S.M.; Klein, G.; Kern, M.; Shapira, I.; Witthuhn, J.; Norohna, N.; Kline, M.; Baksh, F.; 

Gregersen, P.; Taioli, E. Beliefs and attitudes towards participating in genetic research—A 

population based cross-sectional study. BMC Public Health 2013, 13, e114. 

28. Ruiz-Canela, M.; Valle-Mansilla, J.I.; Sulmasy, D.P. What research participants want to know about 

genetic research results: The impact of “genetic exceptionalism”. J. Empir. Res. Hum. Res. Ethics 

2011, 6, 39–46. 

29. Nobile, H.; Vermeulen, E.; Thys, K.; Bergmann, M.M.; Borry, P. Why do participants enroll in 

population biobank studies? A systematic literature review. Expert Rev. Mol. Diagn. 2013, 13, 35–47. 

30. Helgesson, G.; Hansson, M.G.; Ludvigsson, J.; Swartling, U. Practical matters, rather than lack of 

trust, motivate non-participation in a long-term cohort trial. Pediatr. Diabet. 2009, 10, 408–412. 

31. Sanderson, S.C.; Diefenbach, M.A.; Zinberg, R.; Horowitz, C.R.; Smirnoff, M.; Zweig, M.; 

Streicher, S.; Jabs, E.W.; Richardson, L.D. Willingness to participate in genomics research and 

desire for personal results among underrepresented minority patients: A structured interview study. 

J. Community Genet. 2013, 4, 469–482. 

32. Office for Human Research Protections (OHRP), Department of Health and Human Services (HHS). 

Guidance on Research Involving Coded Private Information or Biological Specimens; Office for 

Human Research Protections (OHRP): Washington, DC, USA, 2008. 

33. Clayton, E.W. So what are we going to do about research using clinical information and samples? 

IRB 2004, 26, 14–15. 

34. Horn, E.J.; Edwards, K.; Terry, S.F. Engaging research participants and building trust. Genet. Test. 

Mol. Biomark. 2011, 15, 839–840. 

35. Haga, S.B.; Zhao, J.Q. Stakeholder views on returning research results. Adv. Genet. 2013, 84, 41–81. 

36. Shalowitz, D.I.; Miller, F.G. Communicating the results of clinical research to participants: 

Attitudes, practices, and future directions. PLoS Med. 2008, 5, e91. 

37. Arar, N.; Seo, J.; Lee, S.; Abboud, H.E.; Copeland, L.A.; Noel, P.; Parchman, M. Preferences 

regarding genetic research results: Comparing veterans and nonveterans responses. Public Health 

Genomics 2010, 13, 431–439. 

38. O’Daniel, J.; Haga, S.B. Public perspectives on returning genetics and genomics research results. 

Public Health Genomics 2011, 14, 346–355. 



J. Pers. Med. 2015, 5 279 

 

 

39. Meulenkamp, T.M.; Gevers, S.K.; Bovenberg, J.A.; Koppelman, G.H.; van Hylckama Vlieg, A.; 

Smets, E.M. Communication of biobanks’ research results: What do (potential) participants want? 

Am. J. Med. Genet. A 2010, 152A, 2482–2492. 

40. Appelbaum, P.S.; Roth, L.H.; Lidz, C.W.; Benson, P.; Winslade, W. False hopes and best data: 

Consent to research and the therapeutic misconception. Hast. Center Rep. 1987, 17, 20–24. 

41. Fabsitz, R.R.; McGuire, A.; Sharp, R.R.; Puggal, M.; Beskow, L.M.; Biesecker, L.G.; Bookman, E.; 

Burke, W.; Burchard, E.G.; et al. Ethical and practical guidelines for reporting genetic research 

results to study participants: Updated guidelines from a National Heart, Lung, and Blood Institute 

working group. Circ. Cardiovasc. Genet. 2010, 3, 574–580. 

42. Axler, R.E.; Irvine, R.; Lipworth, W.; Morrell, B.; Kerridge, I.H. Why might people donate tissue 

for cancer research? Insights from organ/tissue/blood donation and clinical research. Pathobiology 

2008, 75, 323–329. 

43. Haddow, G. “We only did it because he asked us”: Gendered accounts of participation in a 

population genetic data collection. Soc. Sci. Med. 2009, 69, 1010–1017. 

44. Tutton, R. Gift relationships in genetics research. Sci.Cult. 2002, 11, 523–542. 

45. Petrini, C. “Broad” consent, exceptions to consent and the question of using biological samples for 

research purposes different from the initial collection purpose. Soc. Sci. Med. 2010, 70, 217–220. 

46. Shickle, D. The consent problem within DNA biobanks. Stud. Hist. Philos. Biol. Biomed. Sci. 2006, 

37, 503–519. 

47. Kaye, J.; Curren, L.; Anderson, N.; Edwards, K.; Fullerton, S.M.; Kanellopoulou, N.; Lund, D.; 

MacArthur, D.G.; Mascalzoni, D.; Shepherd, J.; et al. From patients to partners: Participant-centric 

initiatives in biomedical research. Nat. Rev. Genet. 2012, 13, 371–376. 

48. Thiel, D.B.; Platt, J.; Platt, T.; King, S.B.; Fisher, N.; Shelton, R.; Kardia, S.L. Testing an online, 

dynamic consent portal for large population biobank research. Public Health Genomics 2015, 18, 

26–39. 

49. Genetic Alliance Reg4ALL. Available online: https://www.reg4all.org (accessed on 11 January 2015). 

© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 

distributed under the terms and conditions of the Creative Commons Attribution license 

(http://creativecommons.org/licenses/by/4.0/).  


