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Abstract
BACKGROUND—Blood banks have large altruistic donor populations and existing
infrastructure that make them attractive sites for genetic epidemiologic research, but donors’
willingness to participate and the impact on blood donation are unknown.

STUDY DESIGN AND METHODS—A total of 2162 blood donors in Northern California
responded to a cross-sectional questionnaire in August and September 2007. Participants were
asked their likelihood of participation and future blood donation under three different scenarios:
identity-linked genetic research, identity-unlinked genetic research, and genetic testing as a
service.

RESULTS—The majority of blood donors indicated that they would be likely or very likely to
participate in identity-linked genetic research (67%) and in identity-unlinked genetic research
(54%). While older donors and more frequent donors were more likely to participate in identity-
linked research, younger, Caucasian, more educated, and more frequent donors were more likely
to participate in identity-unlinked research. Less than 10% of donors indicated they would be less
likely to donate blood in the future if genetic research was conducted at blood banks. More than
75% of donors would be interested in genetic testing as an optional service at the blood bank, but
more than 20% of donors would be less likely to donate if such a service was offered.

CONCLUSION—Overall, we found that the majority of blood donors would be likely to
participate in genetic research and that less than 10% would be less inclined to donate if such
research was conducted by blood banks.

Blood banks may be uniquely positioned to conduct large genetic epidemiologic studies.
They have a broad donor base, collect blood samples frequently, test them for infectious
agents using nucleic acid technology, and routinely collect demographic (phenotype)
information into large databases.1 Large repositories of banked specimens from blood
donors exist.2 At the same time, blood donor return rates are of increasing concern to blood
banks and the potential adverse impact of genetic studies on these rates are unknown.3,4
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Researchers have examined participation rates in genetic studies in other US populations
and have found that the acceptability of allowing future unlimited research on stored
specimens varies widely. In a recent review, Sterling and coworkers5 found that consent
rates for genetic studies among individuals who had previously participated in health
research ranged from 21% to 85%. Consent rates varied by demographic characteristics such
as sex and race and/or ethnicity. The REDS-II study recently reported that 91% of donors
who consented for a study of HLA antibodies were also willing to have their blood samples
stored in a biorepository for future research use to “improve our understanding of
transfusion biology and transfusion safety.”6 Odds of repository participation were lower for
subjects who were African American or Hispanic, were 35 to 44 years old, or had not
completed high school and were lowest at one geographic location, regardless of other
variables.

But to our knowledge, there have been no studies specifically examining US blood donor
opinions on participation in genetic research or testing and intention of ongoing donation if
such research were undertaken by the blood center. We therefore conducted a survey among
blood donors with three goals: to assess blood donor interest in participating in genetic
studies through blood banks, to measure the potential impact of genetic studies on future
blood donations, and to estimate donor interest in genetic testing offered by blood banks as
an optional service.

MATERIALS AND METHODS
Study design and population

This was a cross-sectional, anonymous survey of blood donors. In August and September
2007, we administered a brief anonymous survey to blood donors at eight fixed collection
sites and four mobile drives at a single blood center in the San Francisco Bay Area. All
whole blood and apheresis donors passing donor eligibility criteria were eligible to
participate. They were given a questionnaire at the time of registration at the collection site
and asked to return it anonymously into a box at the postdonation canteen area. Individuals
unable to read or understand English or Spanish were not included in the study. The
Committee on Human Research at the University of California, San Francisco, approved the
study protocol.

Instrument
In the questionnaire (see Appendix S1, available as supporting information in the online
version of this paper), participants were asked how likely they would be to participate in
three different scenarios at the blood bank: genetic research where donor identities would be
linked to their samples, genetic research where donor identities would not be linked to their
samples, and genetic testing as a service. Donor intent to participate was assessed by 5-point
Likert scales ranging from “very likely” to “very unlikely.” In addition, we asked
participants whether they would be more or less likely to donate in the future if they were
asked to participate in each of the above scenarios at the blood bank. We assessed likelihood
of future donation by a 5-point Likert scale ranging from “much more likely” to “much less
likely.” In addition, we collected information on participant demographics as well as
information on which diseases participants would consider for genetic testing and how
much, if anything, they would pay for the service. Before administration of the survey, we
conducted pilot testing with 10 donors using cognitive testing techniques.7 Pilot participants
were asked to think aloud as they completed each item in the self-administered
questionnaire. At the completion of each item, participants were asked a series of scripted
and unscripted probes to determine if they understood the questions and interpreted the
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items as was intended by the research team. The questionnaire was revised based on pilot
participant responses.

Statistical analysis
We calculated frequencies for questions on potential participation in genetic studies and/or
testing and likelihood of future blood donation, as well as for demographic information
among all 2162 participants. To determine whether likeliness to participate in future
research and to donate in the future differed by demographic characteristics, we restricted
our analysis to the 1992 donors who provided information on their age, sex, education, race
and/or ethnicity, and donation frequency. We constructed separate multivariate logistic
regression models for identity-linked genetic research, identity-unlinked genetic research,
and genetic testing to calculate multivariate adjusted odds ratios (ORs). Demographic
variables were thought to be potential confounders for each other a priori and therefore were
included in all multivariate models. All statistical analyses were conducted using computer
software (SAS, Version 9.1, SAS Institute, Cary, NC).

RESULTS
A total of 2162 allogeneic whole blood and apheresis donors participated; their
characteristics are displayed in Table 1. Approximately half of participating donors were age
50 or older, and almost 70% were 40 years of age or older. One-fourth of participants were
non-Caucasian and participants were evenly split between men and women. The vast
majority of participants (90%) had attended some college and approximately 60% had a
bachelor’s degree or higher. Only 5% of participants were first-time donors and more than
60% indicated that they had donated six or more times in the past 5 years. Compared to all
donors at the blood center in 2007, participants were of similar sex, but older, more likely to
be of Caucasian race and/or ethnicity and higher educational attainment, and less likely to be
first-time donors.

In the scenario with identity-linked genetic research, 67% of donors indicated that they were
very likely or likely to participate (Fig. 1). In a multivariate model, younger donors aged 20
to 49 were less inclined to participate in identity-linked research compared to donors aged
60 or older (OR, 0.45–0.66; p < 0.05; Table 2). In addition, participants who were first-time
donors were less inclined to participate than donors who had donated more than 20 times in
the past 5 years (OR, 0.54; 95% confidence interval [CI], 0.33–0.86). Only 8% of
participants believed that they would be less likely or much less likely to donate blood in the
future if they were asked to participate in identity-linked research when they donated blood
(Fig. 2). In the multivariate model, donors age 60 or older, those who had donated blood
three times or less in the past 5 years, non-Caucasian donors, and donors with less than a
bachelor’s degree indicated that they were less likely to donate blood in the future if they
were asked to participate in identity-linked research at the blood bank (Table 3).

In the scenario where donor identities would not be linked to their samples, 54% of
participants indicated that they were likely or very likely to participate (Fig. 1). In a
multivariate model, older donors, non-Caucasian donors, donors with less than a graduate
school education, and participants who had donated five times or less in the past 5 years
were less inclined to participate in identity-unlinked research (Table 2). Nine percent of
participants believed that they would be less likely or much less likely to donate blood in the
future if asked to participate in identity-unlinked research at the blood bank (Fig. 2). In a
multivariate model, donors aged 60 or older, non-Caucasian donors, and donors with less
than a bachelor’s degree were less likely to donate blood in the future if asked to participate
in identity-unlinked research (Table 3).

Rice et al. Page 3

Transfusion. Author manuscript; available in PMC 2011 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Finally, we asked donors whether or not they would be interested in being tested if the blood
bank offered genetic testing as an optional service. Approximately three-fourths of
participants indicated that they would be interested in genetic testing, 9% indicated that they
would not be interested, and 15% stated that they did not know if they would want to be
tested. In a multivariate model, high school–educated donors were less interested in genetic
testing as a service compared to donors who had attended graduate school (OR, 0.53; 95%
CI, 0.35–0.83; Table 2). Among donors who were interested in genetic testing or did not
know if they would be interested, one-quarter indicated that they would not pay for genetic
testing at the blood bank. Thirty-one percent were willing to pay up to $49 for genetic
testing, 12% would pay between $50 and $99, whereas only 9% were willing to pay $100 or
more. Almost one-quarter of these donors did not know how much they would be willing to
pay for genetic testing. Among those who stated they would be interested in genetic testing
or were undecided, 90% stated that they were interested in being tested for heart disease,
83% would be interested in being tested for colon cancer, and 82% would be interested in
being tested for diabetes. More than 60% of those participants indicated that they would be
interested in being tested for breast and ovarian cancer and prostate cancer. Twenty-three
percent of all participants indicated that they would be less likely or much less likely to
donate blood in the future if genetic testing was offered as an optional service at the blood
bank (Fig. 2). This was a higher proportion of participants than in identity-linked and
identity-unlinked research. Non-Caucasian donors, donors with less than a graduate
education, and donors who had donated five times or less in the past 5 years were less likely
to donate blood in the future if genetic testing was offered as an optional service (Table 3).

Participants were able to provide narrative comments at the end of the questionnaire, and
these provide some additional insights. Both donors who stated that they would be likely to
participate in identity-linked studies and those who stated that they would be unlikely to
participate in such studies expressed concerns about the potential loss of privacy. Some
donors were concerned that insurance companies would become aware of their genetic
information. However, several donors commented that they would prefer to know individual
results of genetic research, which could not occur in the identity-unlinked scenario.
Consistent with the altruistic nature of blood donors, several donors stated they would
participate in either scenario because they believed that health research is very important and
others could benefit from their participation.

DISCUSSION
The main finding of this study was that the majority of blood donors would be likely to
participate in genetic studies and that less than 10% of donors would be less inclined to
donate in the future if genetic studies were conducted in blood banks. Contrary to
expectations, more donors indicated that they would be likely to participate in identity-
linked research compared to identity-unlinked research. Finally, there was interest in the
provision of genetic testing as a service at the blood center, although this scenario was
accompanied by a higher potential for discouraging future donation.

Our main finding that the majority of blood donors expressed a willingness to participate in
genetic research is consistent with the altruistic nature of blood donation and with some, but
not all, of the findings from other populations. Among individuals who had previously
participated in health research, actual consent rates for genetic studies have ranged from
21% to 85%.5 Researchers recently conducted an online survey of US adults, asking about
their potential participation in a large cohort study examining genetic, environmental, and
lifestyle factors. Sixty percent of participants indicated that they would participate in such a
study.8
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We observed some demographic and donation status differences in willingness to participate
in genetic research. Older donors were more likely than younger donors to participate in
identity-linked research; however, younger donors were more likely to participate in
identity-unlinked research. In general, more frequent donors would be more likely to
participate in future genetic studies. We suspect that more frequent donors have established
a greater degree of trust with the blood bank that counterbalances concerns about
confidentiality, resulting in a greater willingness to participate in even identity-linked
genetic research.

While a previous study examining consent rates for genetic research reported lower consent
rates among women,9 we did not detect any differences by sex. Non-Caucasian donors were
less likely than Caucasian donors to indicate they would participate in genetic studies,
although the difference was only significant for identity-unlinked research. In a recent
review, Sterling and coworkers5 noted significantly lower participation rates among African
Americans compared to Caucasians in several studies. In a National Health and Nutrition
Examination Survey (NHANES) report, both females and non-Hispanic African Americans
were less likely to consent to having their biologic samples stored in a national repository.9
In an NIH clinical center study, African Americans were less likely to permit future
research, although 75% still authorized unlimited future research with their samples.10 On
the other hand, Wendler and colleagues11 reviewed enrollment data from 20 health research
studies and found little overall difference in participation rates between African Americans
or Hispanics compared to non-Hispanic Caucasians. However, none of the studies of
medical or surgical intervention reviewed by Wendler and colleagues included a primary
genetic research question.

The finding of a greater acceptability of identity-linked versus unlinked research was
unanticipated. We predicted that the better protection of confidentiality in the identity-
unlinked scenario would be more attractive to donors. A possible explanation is that donors
are interested in receiving the individual results of genetic research. This desire may temper
privacy concerns that participants noted. Interestingly, in the survey of US adults about
participation in a cohort study of genetic, environmental, and lifestyle factors, 75% of
participants indicated they would be less inclined to participate if they did not receive
research results.8 Others have noted greater than anticipated public interest in more public
sharing of genetic information similar to the concept of the Personal Genome Project.12

The survey found that less than 10% of donors would be discouraged from donating if their
blood center participated in genetic research and that more than 10% would be more likely
to donate in the future. These results are encouraging, since donor loss is frequently
mentioned by blood center personnel as a concern when genetic research is proposed.
However, a donor loss of 8% to 9% without a concomitant increase in blood donation due to
genetic research could be detrimental to blood banks. Under both identity-linked and -
unlinked scenarios, donors aged 60 or older, non-Caucasian donors, and donors with less
than a bachelor’s degree were more likely to be among this small group. We did not ask why
donors would be less likely to donate in the future; however, we suspect that older donors
view genetic studies as distracting from the blood center’s primary mission. In addition,
comments on the questionnaire indicated that a few donors were unsure if participation in
the study would be optional for blood donors, potentially contributing to the observed
differences by level of education. In a previous study, we found that non-Caucasian donors
had 30% to 40% lower odds of donating blood again within 1 year compared to Caucasian
donors.13 This observation was also evident when we examined return after donor deferral
regardless of first-time or repeat donor status.14 The racial disparity we observed in this
study may be indicative of the larger pattern of lower repeat donation rates among non-
Caucasian donors. Previously, we found that non-Caucasian donors were more likely than
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Caucasian donors to cite poor staff skills and bad treatment as factors influencing their
decision not to donate blood in the future.15 Another study found that the race of the
research physician, knowledge of the Tuskegee study, and belief that minorities bore most of
the risks in medical research influenced African American subjects’ willingness to
participate in medical research.16 These findings will have relevance to the design of future
genetic studies in the blood donor setting, particularly in the design of educational and
consent materials as well as staff training.

More than 70% of donors indicated that they would be interested in genetic testing as an
optional service, with more than 80% of interested or undecided donors indicating that they
would be interested in being tested for heart disease, colon cancer, and diabetes. However,
more than 20% of participants indicated they would be less likely or much less likely to
donate blood in the future if genetic testing was offered (as a service as opposed to
research). During pilot test interviews, some donors indicated that genetic testing would
make the donation process more complicated and introduce new processes. It is also
possible that some participants did not understand that genetic testing would be optional
rather than required for blood donation. Pilot test interviews indicated that even if the
disease was not relevant to their personal health, some participants would be interested in
being tested for genetic traits that may be passed to their children. Therefore, we specified
that genetic testing could be for diseases the participant may develop or for diseases that the
participant may pass on to their children. As a result, some men responded they would be
interested in genetic testing for breast and ovarian cancer and some women indicated they
would be interested in testing for prostate cancer.

There are limitations to our study. First, we used a convenience sample of predominantly
repeat donors at one Northern California center who were willing to participate. Due to
response bias, their opinions may not be representative of other blood donors at this center
nor of all US blood donors. Questions were complex and required detailed descriptions of
genetic studies, genetic testing, and linked or unlinked samples, so it is possible that some
individuals, particularly those with less education, did not comprehend the scenarios
presented. However, we conducted detailed pilot testing before our study to revise the
instrument and maximize comprehension of the three scenarios. In addition, participants
were highly educated, with more than 90% indicating that they at least had some college
education. Another limitation is that donors were asked to indicate what they would do in a
hypothetical scenario. However, we have previously found that donor intention to return is
predictive of actual return.15

In conclusion, our study reveals that factors about the research study design, such as whether
samples are linked to donor information, as well as donor demographics and donation status,
will impact donor consent rates in genetic studies. The finding that the majority of donors
would be interested in participating in genetic studies is encouraging with regard to the
feasibility of conducting genetic research in the blood bank setting. However, donor loss due
to genetic research in the blood bank remains a potential concern. Therefore, we suggest that
if genetic research is implemented in blood banks, studies should be implemented slowly
and actual participation and refusal rates as well as subsequent donation trends should be
monitored.
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Fig. 1.
Likelihood of blood donor participation in genetic research.
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Fig. 2.
Likelihood of donating blood in the future.
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TABLE 1

Participant characteristics*

Characteristic Participants 2007 donors

Age (years)

 16–19 127 (6) 15,123 (20)

 20–29 252 (12) 12,087 (16)

 30–39 265 (13) 11,501 (15)

 40–49 435 (21) 14,845 (19)

 50–59 571 (27) 14,310 (18)

 60 or more 461 (22) 9,619 (12)

 Missing 51 38

Sex

 Male 1050 (51) 38,274 (51)

 Female 1025 (49) 39,249 (49)

 Missing 87 0

Race and/or ethnicity

 Caucasian 1598 (76) 52,252 (67)

 Non-Caucasian 508 (24) 25,267 (33)

 Missing 56 4

Education

 High school or less 181 (9) 21,115 (27)

 Some college or trade school 646 (31) 20,675 (27)

 Completed college (bachelor’s degree) 688 (33) 19,722 (25)

 Graduate school or higher 600 (28) 11,336 (15)

 Missing 47 4,675

Number of donations in past 5 years

 First-time 113 (5) 21,633 (28)

 1–3 times 362 (17) 17,487 (23)

 4–5 times 277 (13) 9,145 (12)

 6–10 times 396 (19) 11,514 (15)

 11–20 times 427 (20) 9,720 (13)

 More than 20 times 515 (25) 8,024 (10)

 Missing 72 0

*
Data are reported as number (%).
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TABLE 2

Multivariate logistic regression: likely to participate in genetic research and/or testing*

Characteristic Identities linked Identities not linked Genetic testing as optional service

Age (years)

 16–19 0.84 (0.50–1.43) 1.78 (1.06–2.97)† 0.93 (0.53–1.61)

 20–29 0.66 (0.45–0.96)† 1.62 (1.14–2.30)† 1.03 (0.68–1.55)

 30–39 0.45 (0.32–0.64)† 1.32 (0.95–1.84) 0.91 (0.61–1.34)

 40–49 0.54 (0.40–0.73)† 1.54 (1.15–2.05)† 0.84 (0.61–1.18)

 50–59 0.80 (0.60–1.08) 1.30 (1.00–1.69)† 0.88 (0.65–1.20)

 60 or more 1.00 1.00 1.00

 Wald p value <0.01† 0.04† 0.89

Sex

 Male 1.00 1.00 1.00

 Female 0.98 (0.81–1.20) 1.01 (0.84–1.21) 0.82 (0.67–1.02)

 Wald p value 0.87 0.95 0.07

Race/ethnicity

 Caucasian 1.00 1.00 1.00

 Non-Caucasian 0.85 (0.67–1.08) 0.67 (0.53–0.84)† 0.96 (0.74–1.24)

 Wald p value 0.18 <0.01† 0.74

Education

 High school or less 0.76 (0.50–1.17) 0.33 (0.22–0.50)† 0.53 (0.35–0.83)†

 Some college or trade school 0.94 (0.72–1.22) 0.55 (0.43–0.71)† 0.88 (0.66–1.17)

 Completed college (bachelor’s degree) 0.96 (0.74–1.23) 0.79 (0.62–1.00) 1.02 (0.77–1.35)

 Graduate school or higher 1.00 1.00 1.00

 Wald p value 0.67 <0.01† 0.02†

Number of donations in past 5 years

 First-time 0.54 (0.33–0.86)† 0.45 (0.28–0.73)† 0.65 (0.39–1.08)

 1–3 times 0.74 (0.54–1.02) 0.68 (0.50–0.92)† 0.78 (0.55–1.10)

 4–5 times 0.76 (0.54–1.06) 0.61 (0.44–0.84)† 0.98 (0.68–1.43)

 6–10 times 0.87 (0.64–1.17) 0.77 (0.58–1.02) 0.97 (0.70–1.36)

 11–20 times 0.89 (0.66–1.20) 0.81 (0.61–1.06) 0.95 (0.69–1.31)

 More than 20 times 1.00 1.00 1.00

 Wald p value 0.14 0.01† 0.46

*
Data are reported as OR (95% CI).

†
Significant at p < 0.05.
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TABLE 3

Multivariate logistic regression: less likely to donate in future if asked to participate in genetic research and/or
testing at the blood bank*

Characteristic Identities linked Identities not linked Genetic testing as optional service

Age (years)

 16–19 0.41 (0.23–0.74)† 0.38 (0.19–0.77)† 1.03 (0.60–1.79)

 20–29 0.54 (0.35–0.84)† 0.52 (0.31–0.89)† 1.12 (0.75–1.67)

 30–39 0.35 (0.22–0.56)† 0.70 (0.42–1.16) 0.85 (0.57–1.28)

 40–49 0.57 (0.40–0.82)† 0.85 (0.56–1.29) 1.01 (0.72–1.43)

 50–59 0.54 (0.38–0.76)† 0.72 (0.48–1.07) 0.81 (0.58–1.12)

 60 or more 1.00 1.00 1.00

 Wald p value <0.01† 0.06 0.51

Sex

 Male 1.00 1.00 1.00

 Female 1.08 (0.85–1.37) 0.98 (0.74–1.29) 0.92 (0.74–1.15)

 Wald p value 0.54 0.87 0.47

Race and/or ethnicity

 Caucasian 1.00 1.00 1.00

 Non-Caucasian 2.73 (2.08–3.57)† 2.21 (1.62–3.02)† 1.68 (1.31–2.16)†

 Wald p value <0.01† <0.01† <0.01†

Education

 High school or less 2.55 (1.59–4.11)† 2.31 (1.34–3.99)† 1.70 (1.07–2.69)†

 Some college or trade school 1.61 (1.16–2.22)† 1.71 (1.18–2.47)† 1.26 (0.94–1.71)

 Completed college (bachelor’s degree) 1.26 (0.91–1.75) 1.16 (0.79–1.70) 1.37 (1.02–1.84)†

 Graduate school or higher 1.00 1.00 1.00

 Wald p value <0.01† <0.01† 0.07

Number of donations in past 5 years

 First-time 1.90 (1.11–3.24)† 1.73 (0.95–3.14) 2.84 (1.72–4.68)†

 1–3 times 1.81 (1.24–2.63)† 1.31 (0.85–2.01) 2.41 (1.70–3.43)†

 4–5 times 1.28 (0.84–1.93) 0.72 (0.43–1.21) 1.49 (1.01–2.19)†

 6–10 times 1.03 (0.70–1.51) 0.91 (0.59–1.40) 0.89 (0.62–1.29)

 11–20 times 1.00 (0.68–1.46) 0.85 (0.55–1.30) 0.92 (0.74–1.15)

 More than 20 times 1.00 1.00 1.00

 Wald p value <0.01† 0.06 <0.01†

*
Data are reported as OR (95% CI).

†
Significant at p < 0.05.
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