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A paucity of information exists on the recruitment of Asian Americans for biospecimen research. Although
studies show that Chinese Americans are at high risk for hepatitis B virus (HBV) infection, little is known about
their willingness to participate in HBV-related biospecimen research and how knowledge, attitudes, and cultural
factors impact their willingness to participate. The study was guided by Community-Based Participatory
Research principles. Data were derived from an assessment study on HBV-related biospecimen research par-
ticipation among Chinese Americans in the Philadelphia region. The assessment was conducted with 415
Chinese Americans recruited from eight Chinese community-based organizations. Cultural beliefs, knowledge,
and attitudes toward biospecimen research were examined for associations with their willingness to participate
in biospecimen banking research. Overall, 192 (46.3%) of 415 participants who completed the assessment
indicated they were willing to participate if they were invited to donate blood to be frozen and stored for future
HBV biospecimen studies. Cultural variables significant in bivariate analysis included collectivism, knowledge
about biospecimen research, and Yin-Yang beliefs. Fatalism and individualism were not associated with par-
ticipation willingness. In multivariate analysis, age, health care attitudes, and trust were significantly associated
with willingness to participate in biospecimen banking research. Asian American communities have little
knowledge of biospecimen banking and will benefit from educational campaigns that emphasize collective
benefits and attitudes towards and trust in the health care system. Understanding cultural factors is important for
improving Chinese Americans’ knowledge, awareness, and intentions of participation in biospecimen research.
Similar efforts need to be undertaken to develop culturally appropriate educational intervention programs to
increase participation in biospecimen research among other Asian American groups.

Introduction

B iospecimen research using samples of blood, tissue,
and proteins from body fluids is integral for studies that

examine variations in disease risk or characteristics,1 in-
cluding variations by race/ethnicity or Ancestry Informative
Markers.2–4 Low rates of racial/ethnic minority participation
in biospecimen research may negatively impact advances in
medical research pertinent to these groups.5

A paucity of data exists on Asian cultural beliefs and at-
titudes regarding biospecimen donation and storage for
medical research. A Singapore-based study examining indi-
vidual willingness to donate blood specifically for genetic
research found that fear of personal injury and hurt was an
over-riding factor against blood donation. The Singapore
study participants also reported concerns such as no self-

benefits, fear of discovery of disease, fear of discrimination,
and weakness and shame.6 A focus group study with Chinese
community members and an in-depth interview study with
Chinese community leaders in the Philadelphia area revealed
some concerns that blood donation may be harmful to one’s
health. Participants in these two studies stated that they might
consider testing if there was a direct health benefit to them-
selves or a family member.7,8 Other cultural factors such as a
respect for authority or Yin-Yang are less understood as they
influence health related behaviors.9–12 Cultural research
suggests that these values may keep Chinese individuals from
seeking Western medicine for help, and they influence con-
ceptions of illness and cancer.12–18

To improve Chinese American participation in biospeci-
men research, the current study builds on a needs assessment
of Philadelphia Chinese Americans using Community-
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Based Participatory Research (CBPR) approaches.The pur-
pose of this article is to determine how demographics, health
care access, knowledge, and cultural beliefs are associated
with willingness to participate in biospecimen research
among Chinese Americans.

Materials and Methods

This research program was approved by Temple Uni-
versity’s Institutional Review Board (protocol #3515) and
participating partner organization review groups for the
Protection of Human Subjects.

Study sites and participant recruitment

Using CBPR approaches, long-term partnerships were
established with more than 100 Chinese Community orga-
nizations in targeted geographic areas. Community leaders
in eight areas agreed to partner with the Center for Asian
Health to recruit participants for this study. A formal part-
nership agreement was signed to develop, implement, and
deliver the education intervention and to disseminate study
findings. Protocols for involving partners in this phase of the
study included planning meetings involving participating
site leaders, Community Advisory Boards, and project staff
to: 1) review study aims, design, recruitment strategies, and
protocols; 2) discuss on-site training for community health
workers and partner roles and responsibilities; 3) clarify
community leaders’ roles in announcing and facilitating the
study; and 4) assess participant eligibility screening and
confidentiality processes (e.g., keeping local sign-in sheet
contact information in local, locked facilities).

A total of 449 Chinese Americans were recruited from the
eight community-based organizations (CBOs). Among re-
cruits, 415 completed the assessment. The inclusion criteria
included: 1) self-identified Chinese ethnicity; 2) aged 18 or
older; and 3) available by telephone or email.

Measures

All English measures were translated, back-translated,
and pretested in Chinese to ensure the scientific and cultural
appropriateness for Chinese participants. The 20–30-minute
survey was conducted in Chinese and English. Bilingual
assistance was available at all sites. Questionnaires were
checked for completeness to ensure the quality of data.

Demographics included participants’ age, marital status,
educational level, and household income. Acculturation
measures were the number of years living in the US, English
proficiency, and healthcare access. Developed by our re-
search team, these measures explore how immigrant Asian
Americans’ adaption to a new culture and environment
could influence health and health-related behaviors.7,8,19

Knowledge about biospecimen research. Participants were
asked: 1) ‘‘How much do you know about biospecimen
research?’’ Responses were ‘‘Nothing,’’ ‘‘Only heard the
name,’’ ‘‘Know some,’’ and ‘‘Know a lot.’’; 2) To identify
possible biospecimen samples from a list of multiple choices
such as: urine, blood, tissue, cells, DNA/RNA, protein; and
3) To recognize possible uses of biospecimen samples from
a list of multiple choices including: a) identify and validate
ways to deliver drugs or agents to specific cells, b) identify
how diseases progress and vary, c) group patients as more or
less likely to respond to specific drugs, d) group patients to

determine which treatment is appropriate, and e) develop
screening tests to detect biomarkers that are associated with
certain stages or subtypes of a disease. Correct answers were
summed to obtain a total score for knowledge about bios-
pecimen research.

Cultural beliefs and attitudes toward health and blood donation

for biospecimen research. In order to better understand how
Chinese Americans’ general life philosophy and health beliefs
potentially influence their attitudes and willingness to par-
ticipate in biospecimen research, information on fatalism,
collectivism/individualism, and Yin-Yang beliefs were col-
lected. Fatalist beliefs held by many Asian Americans have
lowered participation in health behaviors.13,20,22 Our hypoth-
esis was that fatalistic beliefs would reduce willingness to
participate in biospecimen research. Fatalism was measured
using a 7-item FATE scale developed by Straughan and
Seow.23 Items included: 1) Life and death are all predestined;
there is nothing we can do to change our destiny; 2) Serious
diseases like cancer are all fated; we cannot prevent them
from happening; 3) If you are fated to get cancer, you will get
cancer; there is nothing you can do to change fate; 4) If you
don’t die from this, you’ll die from that. So there’s no point
taking medical screening tests; 5) If we feel well, we should not
go looking for trouble by having medical screening tests; 6)
Many types of diseases can be prevented; it’s up to us to do
something about it; and 7) Whether I enjoy good health or not
depends a lot on how well I take care of myself. Item responses
ranged from ‘‘strongly disagree’’ (coded 1) to ‘‘strongly agree’’
(coded 10). The scale Cronbach’s alpha was 0.72, indicating
moderate reliability, slightly lower than found in other studies
(0.77 to 0.82).13,20

Compared to European and American values of individu-
alism, Asian Americans more often believe in considering and
valuing the group above oneself or individual needs.24,28 Our
hypothesis was that those with collectivist beliefs would be
more willing to participate in biospecimen research than those
with individualist beliefs. The horizontal and vertical indi-
vidualism and collectivism scale29 was adapted by Singelis30

and used in the current study. The scale included 14 state-
ments: 1) My happiness depends very much on the happiness
of those around me; 2) I would do what would please my
family, even if I detested that activity; 3) I usually sacrifice my
self-interest for the benefit of my group; 4) I enjoy working in
situations involving competition with others; 5) The well-
being of my co-workers is important to me; 6) I enjoy being
unique and different from others in many ways; 7) Children
should feel honored if their parents receive a distinguished
award; 8) I often ‘‘do my own thing’’; 9) Competition is the
law of nature; 10) If a co-worker gets a prize, I would feel
proud; 11) I am a unique individual; 12) I would sacrifice an
activity that I enjoy very much ifmyfamily didnot approve of it;
13) Without competition it is not possible to have a good soci-
ety; and 14) I feel good when I cooperate with others.29 Re-
sponses ranged from ‘‘strongly disagree’’ (coded 1) to ‘‘strongly
agree’’ (coded 10). Items 4, 6, 8, 9, 11, and 13 were summed to
measure individualism, and the remaining items summed to
measure collectivism. Corresponding reliability coefficients
were 0.67 and 0.76, respectively, similar to those reported
elsewhere.29

The concept of Yin-Yang is widely used to examine
Chinese cultural beliefs31–33 and health behaviors. Yin-
Yang philosophy places value on maintaining a balance in
life to promote health, good nutrition, and righteousness.
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Those with strong Yin-Yang beliefs may embrace tradi-
tional over western beliefs about health. Our hypothesis was
that those with high Yin-Yang beliefs would be less willing to
participate in biospecimen research. Because no standard
measure exists, based on existing literature and advice from the
Community Advisory Board, our research group developed 8
items to capture Chinese beliefs about Yin-Yang, traditional
medicine versus western medicine, and medical care.13

Questions included: 1) Cancer can be caused by an imbalance
of Yin and Yang; 2) Cancer can be caused by poor qi and blood
circulation; 3) We should not take ‘‘western’’ medicine too
often, because its chemical ingredients will hurt our bodies; 4)
Herbs are a better remedy for illness than western medicine; 5)
As long as I take good care of myself and keep myself healthy, I
don’t need to see a doctor; 6) A lot of medical tests are too
invasive (e.g., by incision or by insertion of an instrument or
chemical into the body) and make me uncomfortable; 7)
Medical doctors usually do unnecessary tests; and 8) Blood is
precious as the source of life and giving blood would make
people feel faint. All responses were rated on a scale of 1 to 10,
ranging from ‘‘strongly disagree’’ to ‘‘strongly agree.’’ The
reliability coefficient was 0.74.

Healthcare attitudes and trust. Six items assessed partici-
pants’ attitudes toward health care (either as a patient or
relative), trust in healthcare personnel, experience ever
having been a blood donor, attitudes towards genetic re-
search, and trust in the ability of different authorities to
evaluate the risks and benefits of genetic research. Re-
sponses were rated from‘‘strongly disagree’’ (coded 1) to
‘‘strongly agree’’ (coded 5).The scale Cronbach’s alpha was
0.88, a high reliability score.

Willingness to participate in biospecimen research. Partici-
pants were asked ‘‘Have you ever donated blood for sci-
entific research?’’; ‘‘If you are invited to participate in a
project that includes donating blood to be processed and
stored for future HBV biospecimen studies, what would you
feel?’’ Responses ranged from ‘‘Willing to participate’’
(coded 1) to ‘‘Not willing to participate’’ (coded 10). Re-
sponses of 4 or lower were coded as indicating willingness
to participate in biospecimen research with ‘‘1’’ being
willing to participate and ‘‘0’’ not willing to participate.

Statistical approach

Descriptive statistics included percentages, means, and
standard deviations. Bivariate analyses include Chi-square,
Fisher’s exact, and a Student’s t-test. Summed scores for
variables measuring cultural beliefs, knowledge, and attitudes
were further grouped into tertile categories. Univariable lo-
gistic regression was used to examine the association between
willingness to participate in biospecimen research and each
tertile group reporting odds ratios (OR) and 95% confidence
intervals (CI). Only variables identified as significant in uni-
variate analyses were included in multivariate analyses.
Forward selection multivariate logistic regression modeling
was performed using tertile variables and age groups.

Results

Overall, 46.3% (192/415) reported a willingness to par-
ticipate by donating blood to be frozen and stored for future
HBV biospecimen studies. Table 1 includes sample char-
acteristics for those unwilling and willing to participate in

biospecimen research. Older people were more willing to
participate compared to younger (34.4% for those aged 18–
40, 32.6% for 41–50, 56.8% for 51–60, and 50% for 61 or
older, respectively; p < 0.05). Education ( p = 0.09) and
having a physician ( p = 0.06) were marginally significant.

Mean differences between those willing and not willing to
participate in biospecimen research and cultural beliefs,
knowledge about biospecimen research, and health care at-
titudes and trust are presented in Table 2. Chinese Ameri-
cans with higher total scores on the collectivism scale
reported higher levels of willingness to participate in bios-
pecimen research (62.0 vs. 58.6, p = 0.02). Those with higher
scores on the Yin-Yang scale were less willing to participate
in biospecimen research ( p = 0.05).

Table 1. Demographics, Health Care Access,

and Willingness to Participate

in Biospecimen Research

Unwilling Willing

N % N % P value

Age 0.02
18–40 years old 40 65.6 21 34.4
41–50 years old 29 67.4 14 32.6
51–60 years old 16 43.2 21 56.8
> 60 years old 136 50.0 136 50.0

Gender 0.36
Male 77 50.7 75 49.3
Female 145 55.3 117 44.7

Born in the U.S. 0.88
No 211 53.0 187 47.0
Yes 5 55.6 4 44.4

Years lived in U.S. 0.14
1–10 years 107 55.2 87 44.8
11–20 years 58 46.8 66 53.2
> 20 years 50 60.2 33 39.8

Current marital status 0.76
Married 165 54.3 139 45.7
Never married 14 58.3 10 41.7
Other 40 50.6 39 49.4

Level of education 0.09
Less than high school 109 59.9 73 40.1
High school 43 51.8 40 48.2
University/graduate 64 47.8 70 52.2

Employment 0.54
Employed 39 54.2 33 45.8
Unemployed 16 44.4 20 55.6
Other 158 54.1 134 45.9

Annual household income 0.35
< $10,000 122 51.3 116 48.7
$10,000–20,000 39 59.1 27 40.9
$20,001–30,000 13 61.9 8 38.1
> $30,000 17 65.4 9 34.6

Health insurance 0.19
No 80 57.1 60 42.9
Yes 128 50.2 127 49.8

Have regular physician 0.07
No 73 59.8 49 40.2
Yes 131 49.8 132 50.1

Speak English well 0.13
Not at all/not well 192 52.2 176 47.8
Well/Very well 23 65.7 12 34.3
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Higher levels of knowledge about biospecimen research
were associated with willingness to participate in biospeci-
men research ( p < 0.01). Those reporting higher scores for
health care attitudes and trust had higher mean scores for
willingness to participate in biospecimen research (25.2)
compared to those with lower scores (23.1) ( p < 0.01).

Univariable logistic regression results suggested age, collec-
tivism, knowledge of biospecimen research, and health care
attitudes and trust were significantly associated with the will-
ingness to participate in biospecimen research (Table 3). In
multivariate logistic regression, only age and health care atti-
tudes and trust were independently associated with willingness

to participate in biospecimen research. Those aged 51–60 years
had the highest likelihood to participate (OR = 2.43, 95% CI =
1.02–5.76) compared with the reference age group (18–40
years). For the variable health care attitudes and trust, those in the
second and third tertiles were two and three times more likely to
participate compared with the first, lowest tertile (OR = 2.21,
95% CI = 1.27–3.83 and OR = 3.08, 95% CI = 1.82–5.23).

Discussion

This study breaks new ground in uncovering cultural factors,
knowledge, and attitudes associated with Chinese American

Table 2. Mean Scale Differences and Willingness to Participate in Biospecimen Research

Unwilling Willing

Mean SD Mean SD P value

Cultural beliefs
Fatalism 25.0 13.1 23.8 13.5 0.3830
Collectivism 58.6 13.5 62.0 12.2 0.0157
Individualism 38.1 11.2 37.3 11.2 0.5350

Yin-Yang beliefs 43.5 14.3 40.4 15.2 0.0546
Knowledge of biospecimen research 3.1 2.8 4.0 3.2 0.0029
Health care attitudes and trust 23.1 4.2 25.2 3.5 < 0.0001

Table 3. Univariate and Multivariate Associations of Willingness to Participate in Biospecimen Research

Independent Variables Unadjusted OR 95%CI P value Adjusted OR 95%CI P value

Age 0.02 0.05
18–40 years reference reference
41–50 years 0.92 0.40–2.11 0.83 0.36–1.95
51–60 years 2.50 1.09–5.78 2.43 1.02–5.76
> 60 years 1.91 1.07–3.40 1.69 0.92–3.08

Fatalism tertiles 0.17
Tertile 1 ( < 16) reference
Tertile 2 (16–30) 0.56 0.34–0.94
Tertile 3 ( ‡ 31) 0.79 0.48–1.31
Missing values 0.81 0.40–1.62

Collectivism tertiles 0.03
Tertile 1 ( < 56) reference
Tertile 2 (56–66) 1.24 0.73–2.11
Tertile 3 ( ‡ 67) 1.81 1.07–3.08
Missing values 0.80 0.44–1.46

Individualism tertiles 0.85
Tertile 1 ( < 33) reference
Tertile 2 (33–41) 0.86 0.49–1.49
Tertile 3 ( ‡ 42) 0.81 0.48–1.37
Missing values 0.80 0.45–1.42

Yin Yang tertiles 0.11
Tertile 1 ( < 36) reference
Tertile 2 (36–47) 0.70 0.41–1.20
Tertile 3 ( ‡ 48) 0.64 0.37–1.10
Missing values 0.49 0.27–0.88

Knowledge tertiles 0.02
Tertile 1 ( < 2) reference
Tertile 2 (2–3) 1.52 0.91–2.54
Tertile 3 ( ‡ 4) 2.05 1.24–3.39

Attitude tertile group 0.00 0.00
Tertile 1 ( < 23) reference reference
Tertile 2 (23–24) 2.13 1.24–3.66 2.21 1.27–3.83
Tertile 3 ( ‡ 25) 3.18 1.89–5.34 3.08 1.82–5.23
Missing values 1.83 0.90–3.72 1.62 0.78–3.33
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willingness to participate in biospecimen research. About half
(46.3%) of the Chinese Americans in our study reported a
willingness to donate blood for future studies of HBV. US
studies of willingness to participate in biospecimen banking
vary in study design and population limiting direct comparison
of results.1,34–41 These studies grouped results so that specific
information for Asian American subpopulations remains un-
known. Overall reported rates from general and patient popu-
lations indicated between 60.0% and 98.4% of participants
were willing to donate some kind of specimen for genetics or
medical research. Other studies that report rates for Chinese or
Asian populations range from 33.0 to 49.5%.5,6,42

Participants aged 50 and older were more likely to be
willing to participate in biospecimen research compared to
their younger counterparts, as in other studies.37,43 This
finding might be explained by Erikson’s theory of gen-
erativity where caring for the next generation increases with
age,44 or generational differences.43

Our study suggests that positive attitudes toward and
greater trust in the health care system are critical facilitators
for participating in biospecimen research among Chinese
Americans. Many other studies indicate that trust in health
care is linked to better health screening, adherence to
medication, and satisfaction with health care.7,8,45–51 CBPR
best practices suggest that including scientists and clinicians
from respected health institutions in community partner-
ships builds community trust and may help to increase
community involvement in biobanking.52

Knowledge about biospecimen research plays an impor-
tant role in Chinese American willingness to participate in
biospecimen research as indicated by our bivariate results.
Only 50%of study participants had heard about biospecimen
research and the majority could not correctly identify the
use of biospecimens in medical research. Much research has
been done documenting similarly low levels of knowledge,7

especially compared to U.S. populations.53 Knowledge of
specific and general medical information has been linked to
health behaviors such as screening.50,51,54–57

Findings from the present study suggest that Chinese
Americans with higher collectivism views were more willing
to participate in biospecimen research compared with those
with less collectivism views, although this did not remain
significant in multivariate analyses. Collectivists value ac-
tions with benefits to society and social life23–28 and so sup-
port medical research by being willing to donate blood.
Collectivist views may reflect Chinese traditional values and
may be a promising health communications strategy to in-
crease Chinese Americans’ participation in biospecimen re-
search. Indeed, Chinese American participants in other focus
groups and key informant studies conducted by our Center
expressed their desire to participate in health screenings and
biospecimen banking to help their community and the next
generation.7,8,54,55,57

The measure of Yin-Yang used in this study reflects both
the importance of maintaining a balance but also beliefs about
western medicine and traditional health practices.13,31–33 In
bivariate analyses, those with higher Yin-Yang beliefs were
more unwilling to participate in biospecimen research (mean
scores of 43.5 vs. 40.4, p = 0.05). Although this relationship
did not hold in multivariate analyses, this finding indicates
that this message resonates with a subsection of Chinese
Americans. Future health promotion campaigns for biospe-
cimen banking recruitment should explore how Yin-Yang

beliefs may be in parallel with research goals. Similarly,
although fatalism was not a factor distinguishing those
willing or unwilling to participate, health communication
strategies may want to explore this belief because it has
been shown to be a factor in other areas such as medical
screenings.20–23,58

An emerging body of research on biospecimen partici-
pation among ethnic groups revealed various concerns,
such as stigmatization, loss of confidentiality, and a lack of
trust in health care organizations.6,34–39,42 For example,
Native Americans are often reluctant to consent to future
unspecified research for fear that research results would
stigmatize their community.59 In addition, Native Ameri-
cans are sensitive to the use of their specimens for the
development of treatments by commercial entities because
they perceive such treatments are often too expensive and,
therefore, would be less available to them because of their
economic status.59 Some Jewish leaders have discouraged
their community members from participating in genetics
research because they fear the possible discrimination or
stigmatization of Jews as a consequence of research to
identify their populations as being at higher risk for par-
ticular diseases.60

Innovations in medicine such as stem cell research or
biospecimen banking challenge beliefs and values of many
cultures including Chinese Americans.61–63 A summary re-
port of eight studies of public attitudes toward stem cell
research in 34 countries found little consensus.62 Such a lack
of consensus reflects differences in uncertainty over safety,
informed consent and unknown future benefits, risks and
consequences, as well as cultural values of respect for life,
‘‘ownership’’ over biospecimens, and religious beliefs.61

Efforts to engage the public in discussions of new technol-
ogies and scientific advances had the goal to identify belief
systems and address concerns, but some had mixed results
including public backlash.64–66 Positive engagement leading
to enhanced participation depends on a thorough under-
standing of cultural beliefs and proactive messaging to reach
diverse communities.64, 67

Limitations

Partnering with various community organization settings
such as community service and action, community support
groups, church groups, and educational groups, we endeav-
ored to recruit a diverse sample. In general, our sample was
older, female, not born in the US, married, low income,
and connected to health care by having a physician and
insurance, not as diverse as anticipated. Also, Chinese
residents who are not engaged with partner community
groups may have different views and patterns of partici-
pating in biospecimen research, limiting the generalization
of this study.

Fatalism, collectivism/individualism, and Yin-Yang be-
liefs were used to explore how Chinese American general
life philosophy and health beliefs could potentially influence
or were associated with their attitude and willingness toward
participating in biospecimen research. The measures used in
this study had a moderate reliability similar to those used in
other studies.20–22,24–28,32,33 Some measures, such as col-
lectivism/individualism, were very abstract. These measures
may perform better if modified or tailored to be more spe-
cific to biospecimen research.
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In this study, the outcome variable is self-reported will-
ingness to participate in biospecimen banking for HBV,
which may or may not translate into actual behavior. One
study of women attending a clinic for breast cancer screening
found that, although 66.0% said they were willing to donate
for biospecimen research, only 56.4% actually donated, with
Asian Americans having the lowest willingness and partici-
pation rates.68 Based on this study, our findings may over-
estimate the percentage of Chinese Americans willing to be
part of biospecimen banking research. Future studies will
need to estimate the ‘‘social desirability’’ gap69 in order to
better predict participation rates.

Conclusions

Improving outreach and education to Chinese Americans
about possibilities to advance science by participating in
biospecimen banking research is important for this growing
US population. Trust and positive attitudes toward health
care were the most important modifiable variables in our
model, which underscores the importance of building rela-
tionships between health care providers and communities,
especially those who speak languages other than English
and may be unfamiliar with Chinese cultural practices and
ideas. CBPR methods demonstrated in projects like this hold
promise for both identifying and developing health inter-
ventions to improve participation of Chinese Americans and
other Asian American groups.

This pilot study explored cultural values related to will-
ingness to participate in biospecimen research. Specifically,
promoting recruitment by emphasizing collectivist messages
should enhance Asian American participation. Fatalism and
Yin-Yang beliefs may be more difficult to address. Addi-
tional studies are needed to better understand cultural values
of Chinese, other Asian Americans, and other minority
populations to guide biospecimen collection protocols and
procedures and to enhance diverse recruitment.
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