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Abstract Population-based biobanks are a critical resource
for genetic research. It is important to know what potential
participants understand about the risks and benefits of pro-
viding samples in order to ensure adequate informed con-
sent. Kaiser Permanente Colorado (KPCO) is currently
planning a biobank where adult members would be asked
to contribute an additional tube of blood during a routine
blood draw. Adult KPCO members in clinic waiting rooms
were asked to read an informational brochure and informed
consent form. Respondents then completed a survey to evaluate
their understanding of the materials, willingness to provide a
blood sample to a biobank, and facilitators and barriers to
participation. Two hundred three members participated in the
survey, of whom 69 % indicated willingness to contribute to a
biobank. Nearly all understood that they would not be paid for
any products resulting from the use of their blood and would
not receive results from their samples (91 and 84 %, respec-
tively). Seventy-four percent would donate a sample because,
“it is important to contribute to research,” and over half the
participants (56 %) said they had no concerns about contribut-
ing to a biobank. Of those with concerns, 35% said information
security was a reason. In multivariate models, older age and
trust in KPCO were significant predictors of willingness to
participate (p=0.03 and p<0.0001, respectively). Data from
this survey indicate an overall willingness to participate in a
biobank, provide possible barriers to participation, and identify
ways to improve informational materials to ensure adequate
informed consent.
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Introduction

Population-based biobanks are an important resource for
genetic research, and the rapid development of new tech-
nologies has stimulated the use of biobanks worldwide
(Kaiser 2002). One challenge when creating a population-
based biobank is ensuring that potential participants are
adequately informed about the purpose of sample collection
and storage, and possible future uses of the collected spec-
imens when those uses are not yet defined. Previous studies
assessing willingness to participate in a biobank in various
populations have shown a wide range of potential participa-
tion, from 34 to 85 % (Kaufman et al. 2009; Goddard et al.
2009; Tupasela et al. 2010; Fitzpatrick et al. 2009; Wong et
al. 2004; Wang et al. 2001). Other studies have shown that
concerns about biobank participation in general include:
data sharing (McGuire et al. 2008), confidentiality and
security (Goddard et al. 2009; McCarty et al. 2008), return
of research results (Murphy et al. 2008; Kaufman et al.
2008), and uncertainty about future research to be conducted
on the samples (Schwartz et al. 2001).

Kaiser Permanente Colorado (KPCO) is an integrated
healthcare delivery system which provides health insurance
for over 500,000 individuals (about 10 % of the state popula-
tion) whose demographic characteristics closely resemble the
Denver metropolitan population. KPCOmembership includes
approximately 16 % Medicare members; race or ethnicity
other than non-Hispanic white represent 25.2 % of total mem-
bership, and 16 % of members are over age 65. KPCO is
currently planning the development of a population-based
biobank, comprised of blood samples from adult members.
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Biobank participants will be consented through an opt-in
process where they will be contacted specifically with infor-
mation about the biobank and asked to contribute an addition-
al tube of blood during a future routine blood draw. To
evaluate understanding of our recruitment and consent mate-
rials, benefits and concerns about biobanks, and to determine
willingness to contribute a blood sample to a biobank, we
surveyed a sample of KPCO adult members.

Methods

Between October and November 2012, we approached
adults in clinic waiting rooms and asked them to read an
informational brochure and draft informed consent form,
and then complete a short survey; we intended to survey at
least 200 members. Clinic locations were chosen to maxi-
mize the potential for diversity in the study sample. Draft
informational and consent materials were created based on
similar materials from other successful biobanks across the
country and tailored to our region, organization, and pro-
posed consent processes.

The informational brochure explained the purpose of the
biobank and described how a KPCO member could partic-
ipate. Specifically, that by consenting to contribute to the
biobank, an extra tube of blood would be drawn during their
next scheduled blood draw. The brochure specified that a
special visit or blood draw was not required. The brochure
also indicated that the blood would be stored indefinitely
and used for unspecified genetic research in the future.

The draft informed consent form used standard language
and indicated that blood specimens would be stored for
future genetic research. This draft consent form also stated
that any future research would be reviewed and approved by
the Institutional Review Board, that the sample could be
linked to information in their medical record, and that they
would not receive results or information about their sample
except for cases where results provide information about a
disease that is likely to cause early death if not treated.
Possible risks of contributing to the biobank detailed in the
draft consent form included risk of pain from the drawing of
blood and risk of identification based on genetic informa-
tion. Risk of insurance discrimination was also included,
along with further details that in general, it is illegal for
health insurance companies, group health plans, and em-
ployer groups to discriminate based on genetic information
due to the Genetic Information Non-discrimination Act. The
draft form also clarifies that this protection does not extend
to discrimination by life insurance, disability insurance, or
long-term-care insurance companies. Costs and payment
information included in the draft consent stated that there
is no cost to the patient or their insurance to provide a
sample to the biobank and that they will not be paid for

participating, nor will they share in any profits should the
research lead to any commercial products.

We developed a 20-question survey to assess member un-
derstanding of biobanks, recruitment materials, and the in-
formed consent, and willingness to contribute a sample to the
biobank. The survey also included an item on trust in KPCO
and concerns and benefits of biobank participation. Knowledge
and understanding of the recruitment and consent materials
were checked using multiple true/false questions regarding
information in the draft materials. Trust in KPCO as a
healthcare provider was measured with a five-point scale,
ranging from “Do not trust KPCO as your health care provider”
to “Trust KPCO completely as your healthcare provider.”
Reasons for contributing or not to a biobank were determined
using a multiple-answer list of common reasons gathered from
the literature, with a write-in category for “other” responses.

Survey results were calculated using percentages. The asso-
ciation between patient characteristics and willingness to con-
tribute a sample to the biobank was evaluated using logistic
regression adjusting for age, gender, race, education, and trust
of provider. Odds ratios (OR) and 95 % confidence intervals
(CI) were generated to measure the strength of the association
for each factor. Using methods described by Allison (1999), we
tested interaction effects between age and education, gender
and education, and trust and education. Customary residual and
effect statistics were examined to assess model fit and evaluate
for outliers. All statistical analyses were performed using SAS
9.2 (SAS Institute Inc., Cary, NC).

Results

In total, 265 KPCO members were approached, and 203
agreed to review the draft biobank materials and complete
the survey (77 % response rate). Survey respondents were
similar to overall adult KPCO membership; 39 % were age
61 or older, 65 % were female, 22 % were race other than
non-Hispanic white, and 84 % had completed education
beyond high school (Table 1). Mean age of respondents
was 53.8 years (range, 19–90). Results from logistic regres-
sion found that older age (>60 years of age) and trust in
KPCO were associated with willingness to participate in the
biobank (adjusted OR, 2.73; 95 % CI, 1.10–6.76 for the
older age group and adjusted OR, 3.39; 95 % CI, 2.04–5.64
for trust in KPCO). Race/ethnicity, gender, and education
were not significant predictors of willingness to participate.

When asked about familiarity with biobanks andwillingness
to contribute to one, over two thirds (67 %) of respondents had
not previously heard of biobanks or biorepositories, yet most
(69 %) said they would provide an additional tube of blood to
be stored in the biobank for future research. Sixty-one percent
would still provide a sample even if KPCO was required to
submit the information from the samples to a government
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database. Only 13 % said they would not contribute to a
biobank, 16 % were unsure, and four individuals (2 %) did
not answer the question. This high willingness to participate is
likely due, in part, to “trust” in KPCO as their healthcare
provider. Ninety-four percent of respondents ranked trust in
KPCO as their healthcare provider at 3 or higher on a scale
from 1 to 5 (51 % ranked trust in KPCO at 5: “trust KPCO
completely as your healthcare provider”).

In order to determine reasons for participating or not in a
biobank, respondents were asked to “mark all that apply” to
a checklist of possible reasons (Table 2). Over half (56 %) of

respondents stated they had no concerns about contributing
a sample to a biobank. As shown in Table 2, top reasons
overall for contributing a sample to the biobank included
importance to contribute to future research (74 %) and
helping KPCO conduct genetic research for disease preven-
tion and treatment (62 %). Nearly half of the respondents
(47 %) saw potential benefit to themselves or family mem-
bers as a reason to contribute to the biobank. The most
common concern about participating in a biobank was fear
about confidentiality and security (35 %). Among respon-
dents willing to provide a sample to the biobank, reasons

Table 1 Characteristics of
survey participants and predic-
tors of willingness to provide a
sample to the KPCO biobank

aLogistic models based on sam-
ple size of 192. Four respondents
were excluded who did not an-
swer whether they would be
willing to contribute a sample to
the biobank, and seven respon-
dents were excluded for not
answering trust in provider
question
bModel adjusted for age at
diagnosis, gender, race/ethnicity,
education, and trust of provider

Participant characteristics Number of patients
(%), N=203

Unadjusted odds
ratio (95 % CI)a

Adjusted odds
ratio (95 % CI)b

p value

Age

≤40 51 (25) Ref Ref

41–60 72 (36) 2.58 (1.21–5.52) 2.03 (0.87–4.73) 0.10

61+ 80 (39) 3.92 (1.76–8.73) 2.73 (1.10–6.76) 0.03

Gender

Male 71 (35) Ref Ref

Female 132 (65) 1.26 (0.67–2.37) 1.47 (0.70–3.07) 0.31

Race/ethnicity

White 159 (78) Ref Ref

Other 44 (22) 0.43 (0.21–0.86) 0.46 (0.21–1.04) 0.06

Education

More than college 43 (21) Ref Ref

College graduate 57 (28) 1.14 (0.48–2.70) 1.38 (0.51–3.76) 0.53

Some college 70 (35) 0.78 (0.35–1.75) 1.12 (0.43–2.91) 0.81

High school or less 33 (16) 1.60 (0.53–4.82) 1.10 (0.32–3.73) 0.88

Trust in KPCO (continuous) 3.58 (2.18–5.88) 3.39 (2.04–5.64) <0.0001

Table 2 Reasons for participating and not participating in a biobank

Would give a
sample, N=139

Would not give a
sample, N=27

Unsure, N=33 Total, N=199a

n (%) n (%) n (%) n (%)

Reason to give samples to a biobank

Important to contribute to future research 118 (85) 8 (30) 22 (67) 148 (74)

I or my family member could benefit from this type of research 76 (55) 4 (15) 13 (39) 93 (47)

Important to help KPCO in their efforts to further
understanding of genetics and disease risk/survival/treatment

100 (72) 7 (26) 17 (52) 124 (62)

I would not give a sample to the biobank 2 (1) 15 (56) 4 (12) 21 (11)

Other 2 (1) 1 (4) 2 (6) 5 (3)

Reasons for not contributing blood to a biobank

Worried about the security and confidentiality 27 (19) 18 (67) 24 (73) 69 (35)

Because results will not be shared with me 3 (2) 8 (30) 9 (27) 20 (10)

Because I don’t know enough/might not approve of uses 4 (3) 13 (48) 10 (30) 27 (14)

I do not have concerns about contributing blood sample 105 (76) 3 (11) 3 (9) 111 (56)

Other 4 (3) 1 (4) 0 (0) 5 (3)

a Four participants who did not answer whether they would contribute to a biobank were excluded from analysis
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were mostly to contribute to future research and to help
KPCO further research efforts (85 and 72 %, respectively).
Even respondents unsure about providing a sample felt that
contributing to future research (67 %) and helping KPCO
(52 %) were important benefits of a biobank. Respondents
who were unsure or would not provide a sample were more
concerned about security and confidentiality than those who
would contribute a sample (73 and 67 % vs. 19 %). Of those
unwilling or unsure about contributing a sample, additional
concerns were higher regarding results not being shared (30
and 27 % vs. 2 % of those willing to participate) and
because they may not approve of the future uses of their
sample (48 and 30 % vs. 3 % of those willing to participate)

Overall, 85 % of respondents correctly answered ≥6 of 9
questions about the information in the sample recruitment
and consent documents, although 35 respondents did not
answer at least one question. Most respondents understood
they were consenting only to have a sample stored in a
biobank and that additional review was required for any
researcher to test their sample (79 %), that they would not
receive results from biobank research (84 %), that they
would not be paid for any products created from their
sample (91 %), and that results from research would not
be entered into their medical record (82 %) (Table 3). A
majority of respondents understood that a separate blood
draw was not required to submit a sample to the biobank
(68 %) and that they could withdraw consent and their
sample at any time (69 %). However, we found that many
participants (60 %) answered incorrectly that their medical
record information could be linked to their stored sample
while another 8 % did not answer the question, leaving only
32 % of respondents who answered correctly. Interestingly,
both respondents who were willing to contribute to a
biobank and respondents who were unsure about contribut-
ing correctly answered ≥6 of 9 knowledge questions cor-
rectly more often (87 and 92 %, respectively) compared
with respondents who would not contribute a sample
(67 % answered at least six questions correctly).

Discussion

Most (69 %) adult members who agreed to participate in our
survey indicated they would be willing to donate a blood
sample for research, even though most of them had not
previously heard of a biobank (67 %). Both age and trust
in their medical care provider were significant predictors of
willingness to provide a sample.

The KPCO member potential participation rate of 69 %
falls within the 34 to 85 % range of similar studies reporting
respondents likely to submit a sample from previous literature
(Kaufman et al. 2009; Goddard et al. 2009; Tupasela et al.
2010; Fitzpatrick et al. 2009; Wong et al. 2004; Wang et al.
2001). Our results are consistent with a survey of 500 mem-
bers in another Kaiser Permanente region, where 69 % of
respondents also stated they would participate in a biobank
(Goddard et al. 2009). Similar predictions of participation
have also been made when most respondents were unfamiliar
with biobanks (Tupasela et al. 2010; Simon et al. 2011).

Contributing to future research and helping KPCO were
listed as important reasons for contributing to a biobank,
even among those unsure about providing a sample. Benefit
to future patients has been found as a primary reason for
participating in biobanks in other surveys of potential par-
ticipants (Simon et al. 2011; Kettis-Lindblad et al. 2006).
Similar to other studies about barriers to participating in
biobanks (Goddard et al. 2009), KPCO respondents who
would not provide a sample or were unsure about partici-
pating in the biobank listed security and confidentiality as
key concerns compared to those willing to provide a sample.

Our survey asked KPCO members about attitudes to-
wards participating in a biobank that does not yet exist.
Actual biobank participation may vary from that determined
on surveys such as this one (Johnsson et al. 2010); however,
a recent review of hypothetical and actual participation in
biobanks revealed that most biobanks had a participation
rate higher than expected from survey data (Johnsson et al.
2010). Consistent with our finding that the majority of our

Table 3 Knowledge and
understanding of informational
materials provided about
biobank at KPCO

Correct Incorrect Missing
n (%) n (%) n (%)

Which statements do you think are true?

Researchers must get approval before using my sample 160 (79) 23 (11) 20 (10)

Will not receive personal results 171 (84) 19 (9) 13 (6)

Will not have a separate blood draw specifically for the biobank 137 (68) 55 (27) 11 (5)

An extra tube of blood will be drawn and stored in the biobank 162 (80) 31 (15) 10 (5)

Only KPCO researchers can use the biobank 98 (48) 92 (45) 13 (6)

I can remove my sample anytime 139 (69) 48 (24) 16 (8)

I will be paid if my sample results in products to be sold 185 (91) 4 (2) 14 (7)

My sample is linked to my medical record 65 (32) 122 (60) 16 (8)

Results from biobank studies will not be in my medical record 166 (82) 23 (11) 14 (7)
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participants would provide a sample because it is important to
contribute to research (74 %) and to help KPCO in its mission
to improve health (62 %), and that trust in KPCO was a strong
predictor of participation, Johnsson et al. (2010) also found
that actual participants in biobanks weremotivated by altruism,
trust, and sense of duty. Others have also found that despite
more discussion about barriers to biobank participation in
general population focus groups with individuals not currently
participating in biobanks, most respondents would still consid-
er participating in genetic research, mainly for reasons
pertaining to a desire “to help” and to contribute to “the greater
good” (Lemke et al. 2010).

Finally, survey respondents had a good understanding of the
informational materials provided about the proposed biobank.
Respondents who were unsure about contributing a sample
and those who were willing to participate in the biobank
answered knowledge questions correctly more often than those
who would not participate in the biobank, indicating that the
proposed informational materials provide adequate informa-
tion for informed consent. Goddard and colleagues (2009) also
found that respondents willing to contribute to a biobank were
more likely to answer knowledge questions correctly (71 %)
compared to those whowould not provide a sample (51%) and
those who were unsure (56 %) (Goddard et al. 2009).
Similarly, a study of actual biobank participants found that
nature of the study, benefit to future patients, and voluntary
nature of participation were the best understood domains of
consent (Ormond et al. 2009). However, because only 32 % of
respondents answered correctly that information from themed-
ical record would be linked to their biobank sample, there is
still room for clarification in the informational and consent
materials. It is possible that respondents were unclear of the
difference between results from biobank studies not being
entered into their medical record (82 % of respondents an-
swered correctly) and medical record information in general
being connected to the stored sample for research purposes.

An important limitation of our study is that this survey
represents only a small percentage of the total KPCO mem-
ber population. Further, we used a convenience sample of
people in clinic waiting rooms. Although the demographics
of our survey sample are similar to the entire KPCO adult
member population, our results may not be representative of
all KPCO members. Our high percentage of willingness to
participate, in part, reflects only the initial willingness to
read the materials and complete the survey; thus, it is pos-
sible actual biobank participation may be lower. However,
other population-based biobanks have shown actual partic-
ipation rates at least as high as or higher than predicted
levels (Johnsson et al. 2010). Additionally, in 1999 and
2000, the NHANES population survey had 84 and 85 %
participation rates for individuals providing a blood sample
for storage in a repository for genetic research (McQuillan et
al. 2003).

In conclusion, KPCO members in general are willing to
provide an extra tube of blood for a population-based
biobank that would store their samples for future, as yet
undefined, research. Age and trust in KPCO as a healthcare
provider were strong predictors of willingness, while altru-
istic motives of contributing to future research and helping
KPCO were primary reasons listed for providing a sample to
the biobank. Concerns about security and confidentiality
remain primary barriers for those unwilling to provide a
sample. Informational and consent documents appear to
provide adequate information for informed consent; however
there is room for improvement to help participants understand
how information from their medical record will be linked to
their sample in the biobank.
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