
ORIGINAL ARTICLE

Engaging Hmong adults in genomic and pharmacogenomic
research: Toward reducing health disparities in genomic
knowledge using a community-based participatory research
approach

Kathleen A. Culhane-Pera1 & Robert J. Straka2 & MaiKia Moua3 & Youssef Roman2
&

Pachia Vue4 & Kang Xiaaj1 & May Xia Lo5 & Mai Lor2

Received: 4 July 2016 /Accepted: 1 January 2017 /Published online: 10 January 2017
# Springer-Verlag Berlin Heidelberg 2017

Abstract Advancing precision medicine relies in part on ex-
amining populations that may exhibit unique genetic variants
that impact clinical outcomes. Failure to include diverse pop-
ulations in genomic-based research represents a health dispar-
ity. We implemented a community-based participatory re-
search (CBPR) process with the Hmong community in
Minnesota, who were refugees from Laos, in order to assess
the feasibility of conducting genomic and pharmacogenomic-
based research for genetic variants that are relevant to the
Hmong community. Our Hmong Genomics Board, consisting
of Hmong and non-Hmong professionals, used CBPR princi-
ples and built on previous formative research to create and
implement culturally and linguistically appropriate informed
consent processes for Hmong people at six community
venues. The Board chose genetic variants for diabetes risk
and warfarin response as relevant to the community. The
Institutional Review Board approved aggregate but not

individual return of results. Two hundred thirty-seven
Hmong participants with mean (range) age of 30.2 (18–81)
years and diverse levels of education (22% without and 75%
with high-school education) provided saliva for genetic
(DNA) analyses. Eighty-five percent of participants agreed
to store DNA for future analyses, 82% agreed to share DNA
with other researchers, and 78% agreed to be contacted for
future studies. Twenty-five elders refused to participate be-
cause they wanted individual results. Aggregate results were
shared with all participants. This CBPR approach proved
highly successful to obtain informed consent and recruit a
sample from the Hmong community for a genomic and
pharmacogenomic study. Investment in the CBPR process
may prove successful to address the gap of genomic informa-
tion in under-represented communities.
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Background

In order to advance the field of precision medicine, appropri-
ate representation of all populations, including ethnic and ra-
cial groups, in genomic and pharmacogenomic-based research
is warranted (Consortium 2012; Green et al. 2011; Haga 2010;
Licinio 2001; Yu J-H and Burke W 2012). Failure to include
diverse populations in such research represents a health dis-
parity. However, challenges to participation by various popu-
lations in genomic research exist, especially in minority com-
munities. These challenges include people’s limited under-
standing about genetics, genomics, and clinical research; peo-
ple’s perceptions and beliefs regarding utility of genetic test-
ing; people’s distrust in the research process and in researchers
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related to history of discrimination by medical personnel and
researchers; and logistical barriers such as language, time,
access, and simply not being asked to participate, which can
all negatively influence community members’ participation
(George et al. 2014; Hartz et al. 2011; Millon Underwood
et al. 2013; Rotimi andMarshall 2010). Novel approaches that
address these challenges have the potential to increase com-
munity participation in genomic-based research.

The ethical issues that arise from conducting genomic-
based research in communities with limited knowledge of
science have led ethicists to identify necessary elements to
be considered and included when obtaining informed consent
from all communities (Mascalzoni et al. 2008; Rotimi and
Marshall 2010). Similarly, these ethical concerns have led
researchers to consider a variety of processes to obtain com-
munity input into genomic research and increase community
interest in potential results (George et al. 2014; Green et al.
2011; Millon Underwood et al. 2013; Skinner et al. 2015; Yu
J-H and Burke W 2012). These processes have included
conducting community interviews, focus groups, and rapid
ethnographic assessments (Skinner et al. 2015; Tindana et al.
2012) to identify perceptions and barriers to participate in
community-based genetic studies; and working with commu-
nities through community advisory boards (Quinn 2004),
community fora (Mascalzoni et al. 2008) and community con-
sultations (Dickert and Sugarman 2005) to increase engage-
ment of community members in conducting genomic studies.
Several genomic studies have reported successful outcomes
using various community engagement processes (Halverson
and Ross 2012; Marsh et al. 2013; Marsh et al. 2010; Skinner
et al. 2015; Tindana et al. 2012; Vreeman et al. 2012), and
particularly in designing an informed consent process with
appropriate vocabularies that address more complex ethical
issues, such as whether or not genetic data should be given
to participants (Lemke et al. 2012; Skinner et al. 2015).

In spite of a growing body of research that uses novel
approaches to enhance community engagement, some of these
approaches do not ensure community empowerment, or the
equal sharing of the research responsibilities and results.
Partnering with community members to conduct research via
community-based participatory research (CBPR) could move
the ethical processes one stage further to allow equal power
sharing between researchers and community members
throughout the research steps, from conceptualizing the study,
to collecting and analyzing the data, and finally to communi-
cating the results back to the community (Israel 2005; Israel
et al. 1998). An interwoven CBPR partnership has the poten-
tial to identify and then address the social, cultural, logistical,
and ethical issues that arise in conducting research focused on
actionable outcomes (Chen et al. 2006; De las Nueces et al.
2012; George et al. 2014; Skinner et al. 2015).

In 2010, more than 66,000 Hmong lived in Minnesota
(Pfeifer 2012), including original refugees from Laos who

settled in the United States (US) after the VietnamWar ended
in 1975, and their descendants. When Hmong people first
arrived in Minnesota in the 1970–1990s, many did not trust
medical providers or researchers and were concerned about
providing blood and tissue samples as well as participating
in general research and experimentation (Culhane-Pera et al.
2003). Over the past four decades, Hmong communities
around the world have participated in few genomic-based re-
search projects; their specific responses to genomic-based re-
search are not well known (Xiong and Pepperell 2013). To
address this lack of participation and uncertainty, we partnered
with Hmong community members in a CBPR process, creat-
ing the West Side Hmong Genomics Board. We initially con-
ducted a qualitative exploration through key informant inter-
views and focus group discussions to identify beliefs about
heredity and genetics and reactions to participating in geno-
mics research (publication pending).

In this article, we report on our CBPR partnership that built
upon the previous formative research to create and implement
a culturally and linguistically appropriate informed consent
process for a community-based genetic study, in order to as-
sess the feasibility of including the Hmong community in
genomic or pharmacogenomic-based research investigations.

Methods

CBPR board

We (KCP and RS) recruited Hmong Genomics Board mem-
bers in a snowball fashion amongst Hmong healthcare profes-
sionals and community leaders in St Paul MN because we
assessed that the initial project needed people who understood
the community as well as science, genetics, health, and med-
icines. Between 2007 and 2010, the CBPRWest Side Hmong
Genomics Board consisted of 2 non-Hmong members and 9
Hmong members; 8 women and 3 men; with a range of pro-
fessions including 3 Hmong community leaders, 2 family
physicians, 4 pharmacists, and 2 public health educators. Of
the 9 Hmong Board members, 5 people were born in
Southeast Asia and 4 were born in the US; 4 were high school
graduates, 1 was college graduate, and 4 had professional
degrees (in medicine, pharmacy, and public health).

The Board operated on CBPR principles of equal partici-
pation, transparent communication, defined roles, and shared
decision-making, which occurred in a co-learning environ-
ment (Israel 2003). Board members participated in all deci-
s i on s , dec i d ing the focus o f the genomic and
pharmacogenomic questions, recruitment strategies, data col-
lection processes, and data analyses. In addition, several
Board members participated in the research steps. They de-
signed the educational sessions, created two educational
booklets about genetics and family history of diseases, wrote
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and translated the informed consent forms, conducted the ed-
ucational sessions, obtained informed consent, collected sali-
va samples, analyzed the DNA samples, and shared in the
presentation of findings back to the community. Finally, the
full Board provided a community perspective on the final
genetic analyses and reports for Hmong community meetings,
conference abstracts, and manuscripts.

Selection of genetic variants

The Board proposed considering several genes with known
single nucleotide polymorphisms (SNPs) that contribute to
disease risk and drug responsiveness, in order to ascertain
which would likely be of interest to the Hmong community.
Because of community members’ concerns about dangers of
warfarin and type 2 diabetes mellitus (T2DM), we selected
relevant SNPs for the warfarin metabolizing gene CYP2C9
and the warfarin target gene VKORC1 (Johnson et al. 2011)
and one SNP for the gene CDKN2A, which was reported to be
associated with increased risk for T2DM (Saxena et al. 2007;
Scott et al. 2007). Based on published guidelines (Johnson
et al. 2011), we specifically investigated allele frequencies
for three validated SNPs associated with altered response to
warfarin (CYP2C9*2, CYP2C9*3, and VKORC1) (Johnson
et al. 2011) and one SNP (rs10811661 CDKN2A) associated
with increased risk for T2DM (Omori et al. 2008; Wu et al.
2008). We selected these genes to serve as concrete examples
of genetic based drug response or disease risk factors for our
purpose of engaging Hmong community members in this
study and did not provide actionable information of value
for anyone involved in this study, regardless of their past or
current exposure to warfarin, current T2DMor risk for T2DM.

Culturally and linguistically appropriate informed
consent processes

The Board decided to recruit Hmong adults (≥ 18 years old)
with diverse ages, genders, levels of education and years in the
US, in an effort to be inclusive of all community members.
Reflecting upon our previous formative research results
(Culhane-Pera et al. 2016), the Board members decided there
needed to be a variety of details in the informed consent pro-
cesses to accommodate adults’ formal education levels, which
are related to their scientific literacy, genetic knowledge, lan-
guage fluency, numeracy, and literacy skills. Each participant
who agreed to enroll in the study signed a written informed
consent form in either English or Hmong or an oral consent
form, and received $15. This study was approved by the
University of Minnesota Committee on the Use of Human
Subjects in Research, 0110M52021. The IRB denied our re-
quests to provide participants with their unique individual
genomics results unless we had trained genetic counselors
on our team to give the information, which we did not.

Hence, the consent process informed participants they would
only receive aggregate of sample population results, rather
than individual results.

We developed two informed consent processes: an in-depth
process for people without high school education and an in-
depth process for people with high school education. For the
people without high school education, we delivered an hour-
long group activity in Hmong language to engage people in an
interactive discussion. We started by asking people about their
concepts of heredity, and then we built upon those ideas that
were consistent with scientific concepts of heredity as we
presented about genetics and provided examples of genetic-
based factors that influence health.

For Hmong adults with high school education, we imple-
mented an hour-long interactive group curriculum in English
(supplemented by Hmong as people desired) that reviewed
basics of genetics, explained our rationale for including
Hmong people in genetics and pharmacogenetics research,
and discussed the impact genetics may have on the develop-
ment of chronic diseases (such as T2DM) and responses to
medicines as the focus of the genomic research. We used
educational materials describing the role of genetics in chronic
diseases, including the potential impact of common genetic
variations, such as single nucleotide polymorphisms (SNPs).
To create these materials, we interviewed six people with
genetic-based diseases and adapted Genetic Alliance’s toolkit
BDoes it Run in the Family?^ with two English language bro-
chures entitled BA Guide to Family Health History^ and BA
Guide to Understanding Genetics and Health^ to highlight
Hmong people’s experiences with genetically influenced dis-
eases (West Side Hmong Genomics Board 2008a, b).

For both groups, we explained important principles regard-
ing federal research requirements about consent, confidential-
ity, and anonymity of data. We explained our specific IRB
requirements that participants could receive aggregate results,
but not individual results. We shared the possibility that any
future genetic results might ultimately benefit the community
but would not benefit individuals participating in this study at
this stage. We stressed the difference between clinical services
based on validated findings and discovery-oriented research
conducted to increase community awareness about genomic
and pharmacogenomic-based research. We designed consent
forms to give participants the ability to indicate their willing-
ness to permit storing un-identified DNA for 15 years for
future analyses, sharing de-identified DNA with other re-
searchers for similar types of research projects, and allowing
the researchers to potentially contact them to participate in
future research projects. We created written informed consent
forms in fifth grade level English and in Hmong, and created
an English/Hmong language form for people receiving and
giving oral consent.

We attempted to increase trust in the research process by
relating the scientific information to their personal
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understanding of genetics, listening and responding to peo-
ple’s questions and concerns, giving Board names and contact
information, highlighting the Hmong professionals and com-
munity leaders involved in conducting the research, promising
to send them their results and then by giving their results to
them.

Data collection

All participants answered 10 demographic questions, had their
height and weight measured and were provided instructions
on how to provide a sample of genomic DNA using saliva
sample kit (DNA Genotek® Oragene, Ottawa, Ontario
Canada). All subjects were provided with $15 for their
participation.

Analyses

Descriptive statistics were used to describe participants’ de-
mographic characteristics, individuals’ acceptance or rejection
of participating in genomic analyses, body mass index (BMI),
and frequency of genetic variations. The methods used for the
extraction and processing of DNA obtained from saliva sam-
ples followed the instructions provided by the manufacturer of
the kits (prepIT®.L2P reagent for DNA purification and eth-
anol protocol for DNA precipitation).

Results

Recruitment

Equipped with our two linguistically and culturally appropri-
ate consent processes for genomic research, we recruited 135
Hmong adults from 5 separate venues—a Hmong community
organization (N = 56), a medical clinic (N = 24), and Hmong
student groups at 3 colleges/universities (N = 55). In addition,
we modified the informed consent process from an interactive
1 hour-long process for sit-down groups to an interactive
15 minute process, in order to recruit people from educational
booths at two regional Hmong conferences (the Minnesota
Hmong College Student Association Conference and the
Hmong National Development Conference). To the people
who stopped at the booths, we described the study, discussed
genetics in the Hmong community, and gave out copies of our
Hmong versions of BA Guide to Family Health History^ and
BA Guide to Understanding Genetics and Health^(West Side
Hmong Genomics Board 2008a; West Side Hmong Genomics
Board 2008b). For the people interested in considering partic-
ipation, we explained the written consent form process, and
once signed, obtained the study information from an addition-
al 102 participants.

Enrollment

A total of 237 Hmong adults signed the consent form to par-
ticipate and donated a saliva sample for genetic analyses. (See
Table 1) A mixture of community members agreed to partic-
ipate: men and women; young, middle-aged, and older adults;
people with and without diabetes; people without high school
education and people with secondary school and university
education. Of the 237 adults, 202 (85%) agreed to store their
DNA for future analyses about any topics, 194 (82%) agreed
to share DNAwith other researchers about similar topics, and
185 (78%) agreed to being contacted for future research.

The recruitment and consent processes held at the commu-
nity organizations, medical clinics, and student clubs resulted
in a high level of participation. Participation rates in those
settings were estimated to be about 85% of the people who
attended the meetings to hear about the study. Participation
rates for other venues varied from an estimate of about 75%

Table 1 Demographic characteristics of research participants

Participant characteristics (N = 237) Results

Age

Mean 30.3 years

Range (18–81 years)

Median 22 years

Gender—% (N)

Women 55.6% (132)

Men 44.3% (105)

Formal education—% (N)

<High school 22.3% (53)

≥High school 75.1% (178)

Unknown 2.5% (6)

Years in USA

Mean 15.57 years

Range (3–31 years)

Birth country—% (N)

USA 42.6% (101)

Southeast Asia 56.5% (134)

Unknown <1% (2)

Spoken English skills—% (N)

None/poor 22% (51)

Fair/good 19% (44)

Very good/excellent 58% (138)

Unknown 1.7% (4)

Self-reported medical history—% (N) (N = 235)

Type 2 diabetes 13.2% (31)

Hypertension 6.3% (15)

Hyperlipidemia 5.9% (14)

Gout 5.1% (12)

Kidney stone 2.5% (6)
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when held at Hmong conferences to a more substantial level
of about 90% for those who approached our booth to learn
about the study at Hmong conferences. From the community
organization venue, 25 people declined, all of whom were
over 50 years of age. When we inquired about their decision
to not participate, they expressed their concern about not
benefiting from the study: ‘I want to know about my genes
that you are testing, but you are not going to tell me.’ ‘How
can you know my results and not tell me?’ ‘If it cannot help
me, then why should I join?’

Aggregate SNP results

DNAwas successfully extracted and analyzed from 236 of the
total 237 saliva samples. We informed participants of aggre-
gate results in three ways. We sent written materials in English
and Hmong to home and email addresses as individuals pre-
ferred; we invited everyone to attend a group discussion of
results (4 people attended); and we returned to four group
settings where we had recruited people (1 community organi-
zation and 3 Hmong student groups). Specific study results of
the allele frequencies for the genetic variants and participants’
biological characterist ics are reported elsewhere
(Straka 2010).

For the genetic variant associated with increased risk of
type 2 diabetes mellitus (CDKN2A, rs10811661), we in-
formed participants that approximately 44% carried the single
SNP associated with a 26–33% increased risk for developing
T2DM and that this was not different than other populations
made up of either a Han-Chinese (Wu et al. 2008) or Japanese
populations, respectively (Omori et al. 2008). For the
pharmacogenomic results associated with altered response to
warfarin (based on analysis of CYP2C9*2, CYP2C9*3, and
VKORC1), we informed participants that the Hmong
displayed a prevalence of individuals who may have a lower
dosage requirement for the drug warfarin compared to non-
Hmong. Specifically, approximately 30% of participants
would need less than usual dose, and 2% would need more
than usual dose (Gage et al. 2008; Klein et al. 2009), com-
pared to a combined Han-Chinese and Japanese cohort
(International HapMap Project 2010; Tham et al. 2006). For
both genomic and pharmacogenomic results, we cautioned
participants about the limited scope of translational signifi-
cance of these observations, and provided general advice
concerning reducing individual’s risk to develop T2DM and
discussing possible need for genetic testing should anyone be
prescribed warfarin in the future.

Discussion

The CBPR-based West Side Hmong Genomics Board was a
partnership withHmong community members and researchers

that created linguistically and culturally appropriate informed
consent processes with educational materials and successfully
enrolled 237 Hmong adults in a genetics/pharmacogenetics
research project. The CBPR principles of equal participation,
transparent communication, defined roles, and shared deci-
sions, in a co-learning environment (Israel 2003), facilitated
our movement beyond the more traditional superficial inter-
action between researchers and community members to a
meaningful engagement and partnership. The CBPR process-
es used in this project appeared to be successful in addressing
the historical challenges of research in minority communities
and also addressing specific challenges to the Hmong com-
munity in a genetic-based research project.

Certainly, most of the study participants were young, had
high school education, and had good or excellent English
proficiency. However, older adults who had no high school
education and poor or limited English skills also participated.
These demographic characteristics of the total sample were
influenced by our recruitment strategy; while we put signifi-
cant time and effort into recruiting older people without high
school genetics education, ultimately recruiting college stu-
dents at conferences was easier and took less time. Hence,
more high-school and college educated people participated
than non-formally educated elders. Twenty-five elderly people
who refused to participate expressed their concern that they
would not learn their results, as the study would only return
aggregate results and not individual results.

Dissemination of research results is also a core CBPR prin-
ciple (Israel 2005). Whether to return aggregate results or
individual results to genomic study participants is a controver-
sial topic (Beskow et al. 2012; Beskow and O’Rourke 2015).
Beskow et al. stated Bproviding aggregate results is not a sub-
stitute for meeting obligations concerning individual result^.
While our formative research indicated that people wanted to
receive their personal results (Culhane-Pera et al. 2016), our
IRB institution only approved sharing aggregate results. The
rationale provided by our IRB was that given the absence of a
CLIA certified laboratory completing the genotyping, and the
absence of genetic counselors on the team to review the results
with individuals, the Board could not return individual results
in a meaningful manner. Although the first rationale was un-
derstood, the Board did not agree with the second rationale.
The IRB letter stated: BGenetic results that are presented with-
out the assistance of genetic counselor are essentially mean-
ingless to subjects, and therefore, could possibly increase the
risk of the study participation without a corresponding in-
crease in benefit.^ Although a professor of genetic counseling
agreed to help design our explanations, we did not have cer-
tified counselors available to present individual results face to
face, so did not meet the IRB’s requirement. The Board argued
that genetic counselors would not necessarily be more effec-
tive than Board members, as they would need to work with
Hmong interpreters; and while genetic counselors may be
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useful for helping Hmong participants understand their risk
for diabetes, their training concerning the interpretation and
practical solutions for managing drug therapy choices and
their training communicating with a varied Hmong communi-
ty could be less effective than that which could be provided by
members of the Board. However, the IRB was not persuaded
to change their position.

The controversy of returning personal results versus pro-
viding aggregate genetic results to study participants is
influencing regulatory bodies’ decisions leading to conflicting
approaches on communicating genetic results. Currently, the
debate is being decided in favor of disclosing personal results.
In the current study, the Committee on the Use of Human
Subjects in Research’s 2007 decision was based on National
Human Genomic Research Institute’s (NHGRI) 2003 federal
recommendation policy that individuals should receive their
results except when the results have unproven clinical validity,
in which case the IRB can refuse to allow notification of
individual results (National Human Genome Research
Institute (NHGRI) 2003). In 2010, the National Heart, Lung,
and Blood Institute (NHLBI 2010) expanded that decision to
recommend that study participants should be offered individ-
ual results if the genetic result has important implications for
health issues with substantial risks; the genetic finding is ac-
tionable; the analytic test is valid; the disclosure plan complies
with laws; and participants want to receive individual results.
In addition, individual results may be offered results if other
conditions are met (National Heart Lung Blood Institute
working group et al. 2010). Since then, studies have identified
support for disclosing personal genomic results from genomic
study participants (Allen et al. 2014; Bollinger et al. 2012;
Halverson and Ross 2012; Overby et al. 2015; Trinidad
et al. 2015), researchers (Appelbaum et al. 2015; Meacham
et al. 2010), IRB committee members (Beskow and O’Rourke
2015; Dressler et al. 2012), ethicists and lawyers (Burke et al.
2014; Evans 2014; Thorogood et al. 2014; Wolf et al. 2015),
and two genomics research networks (Jarvik et al. 2014). In
addition, NHLBI (2010) recommended that Binvestigators
conducting research with identifiable communities should en-
gage the community on the return of aggregate and/or indi-
vidual research results^, and other researchers concurred
(Lemke et al. 2012; Marsh et al. 2013; Overby et al. 2015;
Trinidad et al. 2015).

In this specific identifiable ethnic population, participants
expressed interest in learning about their results and in some
cases declined to participate because, in their view, they would
not directly benefit from the results of study, which the re-
searchers knew. The IRB limitation on disclosing specific ge-
nomic results had a negative consequence on our study, with
at least 25 elders refusing to participate because of it; other
people may have felt similarly, but we lacked a mechanism to
capture responses from non-acceptors at the student meetings
and national conference. However, 237 people participated

despite this limitation, so these 237 did not feel
disenfranchised enough to refuse to participate. Nonetheless,
the Board felt that many features of our research process sup-
ported explaining personal results: our CBPR process in-
volved community members in every step of the research;
our formative research interviewees said they wanted to know
their personal results; participants’ trust of the researchers was
related to their obtaining their own results; our post-result
process was designed to meet with people to explain their
results individually; and the informed consent form could
have offered participants a choice about obtaining their re-
sults. Some Board members felt the IRB had made an uneth-
ical decision that favored academic disciplines (genetic coun-
selors over pharmacists and family physicians), medical insti-
tutions (IRB), and medical epistemology (genetic counseling)
over community knowledge and desires. Still other members
of the Board felt that there was enough uncertainty in the
findings to not contest the IRB decision, noting that our find-
ings of the genetic risks for cardiovascular diseases would
have limited predictive power and that genotypes predicting
potential altered drug metabolism would need to be validated
before any formal interpretation could be considered (Relling
and Klein 2011). Subsequent suspected genomic sources of
contribution to other medical problems—specifically hyper-
uricemia and gout, which were of significant interest to our
Hmong community members—were conducted utilizing this
same sample population and sources of genomic DNA
(Roman et al. 2016). Indeed, these initial studies are clearly
of a Bdiscovery^ nature and findings from them would be
considered only hypothesis generating. Of interest, both the
results summarized in this paper and that of Roman et al.
2016, identify important differences in allele frequencies of
SNPs governing predicted drug dosage (for warfarin) and risk
for medical problems (such as hyperuricemia and gout) be-
tween the Hmong and other Asian populations. Given that
these investigations are hypothesis generating at this stage,
the Board ultimately decided to accept the IRB limitation,
work tominimize the community concerns by explaining gen-
eral results, and resolve to conduct future studies with genetic
counselors so the IRB would allow us to give individual re-
sults to participants who wanted them. In addition, perhaps a
change in IRB approach (NHLBI 2010) to listen to commu-
nity members who are engaged in the research project will
result in a different decision for future projects.

Limitations

This community-based genetic study represented a convenient
sample of Hmong participants. By virtue of the study design,
they were not necessarily representative of the Hmong com-
munity in Minnesota (where most research participants lived)
or the United States (some conference attendees were from
other states). In addition, our recruitment methods and
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locations likely created a recruiting selection bias. We do not
know to what extent uninterested people did not attend the
group educational sessions of conference booth; we did not
measure individuals’ reactions to the study if they did or did
not participate; and we did not evaluate people’s reactions to
obtaining the final study results in aggregate. Finally, we did
not use any measurement of acculturation or ethnic identity
that could have expanded upon our understanding of the sam-
ple. Nonetheless, the research participants included people of
multiple characteristics from the community: age, gender, ed-
ucation level, birth country, and years lived in the United
States.

Conclusion

In spite of these limitations, a CBPR process based on equal
partnership with Hmong community members and non-
Hmong researchers to create a culturally and linguistically
appropriate consent process was successful in recruiting par-
ticipants to a genomic/pharmacogenomic-based study. This
CBPR project presents a research model that informed
Hmong community members about genetic applications in
disease prevention and management and medication effective-
ness; and successfully recruited Hmong of a variety of ages
and level of formal education in order to help the community.
These initial steps have helped advance our capability of min-
imizing the inequity of genomic knowledge so that advance-
ments in genomic-based medicine may be applied to the
Hmong community. The investment in CBPR should be con-
sidered when genomic studies are conducted with communi-
ties in order to ultimately ensure equal access to valuable
genomic information.
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