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Abstract
Purpose—Complex and sometimes controversial information must be conveyed during the
consent process for participation in biorepositories, and studies suggest that consent documents in
general are growing in length and complexity. As a first step toward creating a simplified
biorepository consent form, we gathered data from multiple stakeholders about what information
was most important for prospective participants to know when making a decision about taking part
in a biorepository.

Methods—We recruited 52 research participants, 12 researchers, and 20 institutional review
board representatives from Durham and Kannapolis, NC. These subjects were asked to read a
model biorepository consent form and highlight sentences they deemed most important.

Results—On average, IRB representatives identified 72.3% of the sentences as important;
researchers selected 53.0%, and participants 40.4% (P = 0.0004). Participants most often selected
sentences about the kinds of individual research results that might be offered, privacy risks, and
large-scale data sharing. Researchers highlighted sentences about the biorepository's purpose,
privacy protections, costs, and participant access to individual results. IRB representatives
highlighted sentences about collection of basic personal information, medical record access, and
duration of storage.

Conclusion—The differing mandates of these three groups can translate into widely divergent
opinions about what information is important and appropriate to include a consent form. These
differences could frustrate efforts to move simplified forms—for biobanking as well as for other
kinds of research—into actual use, despite continued calls for such forms.

Biorepositories are a key resource for the large-scale genomic research needed to advance
personalized medicine. However, the collection and storage of biospecimens and data for
future research use raises pressing issues concerning informed consent. Although
biobanking and related procedures are usually considered to involve minimal risk,1 the
process of obtaining consent for such activities often requires that participants assimilate
information that can be complicated or controversial. These challenges are intensified by the
perception, substantiated in multiple studies,2-8 that consent documents in general are
becoming both longer and harder to understand. As one observer noted, “[Consent forms]
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are growing in length and complexity, becoming ever more intimidating, and perhaps
inhibiting rather than enhancing participants’ understanding. Participants may not even read
them, much less understand them.”9

Awareness of these problems has led to calls for the simplification of consent
documents,10,11 including those used for biorepositories. The National Cancer Institute's
Office of Biorepositories and Biospecimen Research recently recommended that “...a 1-page
informed consent document outlining important issues and risks in straightforward language
should be developed and implemented.”12 One obstacle to developing such a form,
however, is determining what is material information that a reasonable person would want to
know in order to make an informed decision, as opposed to unnecessary detail that may
confuse prospective participants and detract from information of more substantive
importance.13 Studies have documented that what patients and research subjects deem
essential may differ from information identified as important by “experts.”14-16

As a first step toward creating a simplified biorepository consent form, we gathered data
from multiple stakeholders, including research participants, researchers, and institutional
review board (IRB) representatives, about what information was most important for
prospective participants to know when making a decision about taking part in a
biorepository. Here we present their characterizations of the importance of individual items
of information supplied in a model consent form, and discuss the implications of the
differences observed among groups for creating usable simplified consent forms, for
biobanking as well as for other kinds of research.

METHODS
The foundation for our study was a model biorepository consent form17 that was developed
based on relevant U.S. federal regulations18,19 and guidance,20 best practice
guidelines,1,21-23 and ethics literature about biobanking. Because this form had been
specifically created to be succinct, we reincorporated all of the details we thought
prospective biorepository participants might plausibly wish to know (e.g., definitions of
‘genes’ and ‘DNA’; details concerning how applications to study stored materials would be
reviewed; options that would be available to those who wish to discontinue participation).
According to readability tools available in Microsoft Word 2007 (Redmond, WA), the level
of education required to understand this longer form (Appendix) was U.S. grade 7.9.

Subject identification and recruitment
We recruited subjects in Durham, NC (the home of the Duke University School of
Medicine) and in Kannapolis, NC (the site of the MURDOCK Study, a population-based
registry focused on reclassifying diseases by applying advanced genomic and bioinformatics
capabilities24). At the time our study commenced, the MURDOCK Study was in the
planning stages for the creation of a repository of biospecimens and clinical data from
50,000 local residents. We enrolled subjects in three categories:

• Prospective biorepository participants: As part of a larger study, we mailed
invitation letters to a stratified random sample of diabetes patients aged ≥ 18 years
who were drawn from community-based physician practices at each location. We
chose diabetes patients in order to assemble a group who shared a common,
complex health condition that could increase both their interest in research and their
concern about health information privacy. The letter was printed on the treating
physician's letterhead over his or her signature. Patients interested in participating
contacted the study team and were screened over the telephone. Respondents were
asked about their basic ability to speak and read English and were purposively
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selected to achieve diversity by sex, race, age, and level of education.
Approximately half (n=52) of the subjects enrolled were asked to read the longer
consent form described here; the remainder were assigned to a group that read a
shorter form (Beskow LM et al, unpublished manuscript, 2010).

• Researchers: We e-mailed invitation letters to all investigators (n=12) associated
with the MURDOCK Study, which included faculty from Duke and community-
based physician researchers in Kannapolis. All 12 (100%) completed the study
activity.

• IRB representatives: We e-mailed invitation letters to Duke University Health
System (DUHS) IRB chairs (n=10) and to the members and chair of the Carolinas
Medical Center-Northeast Medical Center (CMC-NE) IRB in Kannapolis (n=15).
Both locations have IRB oversight responsibilities for the MURDOCK Study. Of
the 25 IRB representatives invited, 20 (80%) took part.

Design and procedures
Study subjects were asked to read the biorepository consent form, first on paper and then for
a second time on a tablet computer. Subjects were asked to use the tablet computer's
electronic stylus to mark specific sentences they thought would be most important for
persons who were considering taking part in a biorepository. Specifically, we instructed
prospective biorepository participants:

As you go through the form this time, we would like you to highlight the sentences
that—in your opinion—contain the most important information about taking part in
a biorepository. In other words, highlight the sentences that have information that
would matter most to you, if you were thinking about taking part in a biorepository.

Researchers and IRB representatives were instructed similarly to highlight the sentences
they thought were most important for prospective participants to know in order to make a
decision about taking part in a biorepository.

The consent documents tested in Durham and Kannapolis were identical, with the exception
that those used with prospective biorepository participants in Durham referred to a “Duke
Biorepository;” all others referred to a “MURDOCK Biorepository.”

Study visits were conducted from October of 2008 through March of 2009. During these
visits, study staff instructed subjects in operating the tablet computer and demonstrated how
to highlight sentences using the stylus. Staff were available throughout the visit (which
lasted approximately 45 minutes) to answer questions and address any difficulties with the
technology. Prospective biorepository participants were compensated with a $25 gift card;
researchers and IRB representatives were not compensated.

The DUHS and CMC-NE IRBs approved the component of this study involving prospective
biorepository participants and these subjects provided informed consent. Both IRBs deemed
the components of this study involving researchers and IRB representatives to be exempt,
and these subjects were informed that responding to the invitation letter by participating in
the research activity would be taken as consent.

Data analysis
Participants’ data were downloaded directly from the tablet computer application for
analysis in SAS version 9.1 (SAS Corporation, Cary, NC). Differences in demographic
characteristics were examined using exact Pearson χ2 tests. We compared the number of
sentences that each group highlighted using the Tukey-Kramer multiple-comparison test
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(“honestly significant difference test” for unequal sample sizes). For each group, we then
created a separate rank-ordered list of all the sentences in the consent form based on the
proportion that endorsed each item. We assigned topic areas to each sentence based on the
section of the consent form in which it was located in order to compare the general subject
matter of the sentences each group most often selected as important. Finally, we compiled a
list containing the 10 sentences most frequently selected by each group, and assessed
differences in the proportion of each group that endorsed each one using exact Pearson χ2

tests. A P value of < .05 was considered significant for all assessments.

RESULTS
Subject characteristics

Study subjects were similar across the three groups in terms of sex, race, and ethnicity
(Table 1). There were, however, significant differences by age: significantly more
prospective biorepository participants were over 55 years of age as compared with
researchers (P < 0.01) and IRB representatives (P < 0.01).

Number of sentences highlighted
Of the 207 sentences in the form, IRB representatives on average identified 149.7 (72.3%)
as important; researchers selected 109.8 (53.0%); and participants selected 83.7 (40.4%).
The difference in the mean number of sentences IRB representatives highlighted as
compared with participants was significant (Tukey-Kramer multiple comparison adjusted P
= 0.0002). The difference between IRB representatives and researchers (Tukey-Kramer
multiple comparison adjusted P = 0.17) and between researchers and participants (Tukey-
Kramer multiple comparison adjusted P = 0.37) was not statistically significant.

Sentence-by-sentence results (Figure 1) demonstrate the overall tendency of IRB
representatives to select more sentences as important. Thus, for any given sentence, there
was a high likelihood that a greater proportion of IRB representatives would have selected it
relative to the other groups. This finding points to the importance of examining two other
outcomes: 1) the topics of the sentences each group most often identified as important; and
2) whether the proportions of each group that identified these top-ranked sentences as
important differed significantly.

Rankings: topics of sentences most often highlighted
The sentences most often selected as important by participants conveyed information about
the kinds of individual research results that might be offered if they took part in the
biorepository, as well as privacy risks and the fact that identifying information would not be
released as part of large-scale data sharing (Table 2). In comparison, researchers most often
highlighted sentences related to the purpose of the biorepository, privacy protections, costs,
and participant access to individual results, whereas IRB representatives highlighted
sentences about collection of basic personal information, medical record access, and
duration of storage. The only sentence that ranked among the top 10 for all three groups
dealt with privacy protections: “We will not give researchers your name or any other
information that could identify you without your permission.”

Proportions: agreement and disagreement in the sentences most often highlighted
Several sentences were top-ranked among only one or two of the three groups; however, the
proportions of each group that selected those sentences as important did not differ
significantly (Table 2). These included sentences about large-scale data sharing, privacy
risks, the privacy protection afforded by not placing research data in medical records, and
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the narrow circumstances in which individual research results would be offered to
biorepository participants.

For many of the sentences that were top-ranked in at least one group, however, there were
significant differences in the proportions of each group that selected it (Table 2). Sentences
that IRB representatives selected significantly more often than did participants and
researchers concerned the collection of demographic information and family health history,
the unlimited length of time that specimens and data would be stored, a summary of which
aspects of biorepository participation were optional, and the options that would be available
to participants who wanted to discontinue participation.

Sentences that both IRB representatives and researchers selected significantly more often
than did participants were related to the purpose of the biorepository, the collection of basic
personal information, re-contact about additional research, and the fact that participants
would not be offered individual results as a matter of routine.

DISCUSSION
A primary purpose of informed consent is to allow competent individuals to decide for
themselves whether or not to participate in research. This process involves three elements:
1) disclosing information to potential participants; 2) ascertaining that they understand the
information; and 3) ensuring that their agreement to take part is voluntary.25 Current
regulatory and procedural frameworks, however, tend to emphasize disclosure requirements,
which can lead to complicated consent documents that contain an overwhelming level of
detail.26 Failure to attend to the importance of comprehension and voluntariness may
undermine the basic ethical principle of respect for persons and the goals of informed
consent.

In actuality, as Wendler and Grady27 point out, investigators do not need to disclose, nor do
potential participants need to understand, all there is to know about research. Not only is
there too much to know, but much of this information is not needed to give valid informed
consent. Rather, the extent and nature of the information disclosed should focus on what a
reasonable person needs to make an autonomous decision.26,28

In this study, we gathered data from multiple stakeholders to begin addressing calls to
simplify and refocus consent forms—in this case, a biorepository consent form. Starting
with a model form that was developed based on federal regulations and best practice
guidelines, we sought input to ensure that a further simplified form would contain the
information most important for prospective participants to know about taking part in a
biobank. Between the different stakeholder groups, we found significant differences in both
the number of sentences identified as containing important information, as well as in the
topics of the sentences that were identified as being important. One explanation may be the
diverse motivations that exist across the three groups.

A likely motivation among research participants is to understand efficiently the choice being
presented to them. In other words, they want to spend as much time as necessary, but no
more, obtaining information and making a decision about taking part in research. This might
explain why in our study they selected fewer sentences on average when compared to the
other groups. Participants are of course ideally situated to provide input on what they would
like to know in order to make a knowledgeable and voluntary decision. The National
Bioethics Advisory Commission recommended in multiple reports that prospective
participants can provide valuable insights into the type of information other potential
subjects might want to learn by involving them in the design of studies and the informed
consent process.2,26,29,30
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Researchers’ goals include maximizing enrollment of eligible participants within the
constraints of ethically acceptable approaches to recruitment and consent. At the same time,
they are likely motivated by a desire to minimize delays in the IRB review process and may
see adherence to IRB template language with the fewest possible study-specific additions or
deletions as the path of least resistance. Informally, one researcher in our study commented
that she found it challenging to remain true to the instruction to highlight sentences
containing information she considered most important for prospective participants to know
because, as she went through the form, she instead found herself thinking, “The IRB expects
to see this, the IRB wants to see that.” Therefore, although research teams have first-hand
experience with obstacles to the informed consent process, such as those raised by lengthy,
complex forms, they may perceive little incentive to bring these matters to the attention of
the IRB.

IRB representatives in particular confront several potentially conflicting mandates:

• Protect research participants. The purpose of IRB review is to ensure that
appropriate steps are taken to protect the rights and welfare of research participants.
To approve a study, the IRB must determine that risks to subjects are necessary,
minimized, and reasonable in relation to anticipated benefits; that selection of
subjects is equitable; that informed consent is obtained and documented
appropriately (when required); and that adequate provisions are made to ensure
subjects’ safety and to protect privacy and confidentiality (45 CFR 46.111[a]).

• Ensure regulatory compliance. Although IRBs are broadly charged with ethical
review, they are ultimately held responsible primarily for procedure and
documentation.26 Avoiding adverse enforcement action by a federal oversight
agency can be a compelling source of motivation for IRBs,31 leading to excessively
cautious interpretations and undermining efforts to streamline IRB practices—and
all without enhancing participant protections.32

• Guard against institutional liability. As noted by the Institute of Medicine, consent
forms have been “...hijacked as ‘disclosure documents’ for the risk management
purposes of research organizations,” with the interests of the institution
overwhelming the interests of the participant.33 A common refrain we heard in
general conversation with IRB representatives was, “We like the idea of a simpler
form, but the lawyers require us to have all this language.”

A strength of our study was that our consent form was written below an 8th grade reading
level, making it accessible to research participants as well as to the other stakeholders. Our
sample size was relatively small, which limited our power to detect, for example, differences
between IRB representatives and researchers in the number of sentences identified as
important. However, we believe our data effectively demonstrate the widely divergent
opinions of these three groups—potentially due to differing mandates—regarding the
importance of various items of information in a consent form. These differences could
frustrate efforts to move simplified forms into actual use, despite continued calls for such
forms and ongoing projects aimed at developing them.34 This applies not just to biobanking
consent forms, but to those used for other kinds of research that involve more risk and where
the need for simpler forms that participants actually read and understand is arguably even
greater.

Thus, reconciling these differences is a critical area for future endeavor. This resolution
should be in the direction of ensuring that the focus of the informed consent process and
form is on informing and protecting research participants. A simplified biobanking form
should include the basic elements required by federal regulations for the protection of
human research subjects, as well as additional topics recommended as best practice for
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biobanking (e.g., participant access to research results, development of commercial
products). This information should be conveyed in clear, straight-forward language, with the
level and types of detail guided by data such as those presented here concerning what
participants most want to know. Research is needed to identify innovative ways of providing
additional details for those participants who desire them, such as supplemental brochures
and ‘Frequently Asked Questions.’ Finally, tools are needed that can be used during the
consent process to ensure voluntariness and assess comprehension of the most important
information.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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