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Abstract

The International HapMap Consortium has developed the
HapMap, a resource that describes the common patterns of
human genetic variation (haplotypes). Processes of com-
munity/public consultation and individual informed con-
sent were implemented in each locality where samples
were collected to understand and attempt to address both
individual and group concerns. Perceptions about the re-
search varied, but we detected no critical opposition to the
research. Incorporating community input and responding
to concerns raised was challenging. However, the experi-
ence suggests that approaching genetic variation research
in a spirit of openness can help investigators better appreci-
ate the views of the communities whose samples they seek
to study and help communities become more engaged in

the science. Copyright © 2007 S. Karger AG, Basel

Background

The International HapMap Consortium has complet-
ed the first phase of the International HapMap Project,
an effort to develop a haplotype map of the human ge-
nome that describes the common patterns of DNA se-
quence variation [1]. The HapMap will be used as a re-
source to facilitate future studies that relate genetic vari-
ation to health, disease and drug response [2].

DNA samples from 4 populations were studied in the
first phase: Yoruba from Ibadan, Nigeria; Japanese from
Tokyo, Japan; Han Chinese from Beijing, China; CEPH
(Utah, US residents with northern and western European
ancestry; table 1). Investigators in Japan, the UK, Cana-
da, China and the US analyzed all samples across the ge-
nome to determine their haplotype structure (the pat-
terns of genetic variation). Based on the data generated,
future investigators searching for genes that contribute to
disease will be able to choose tag single nucleotide poly-
morphisms (SNPs, or sites in the DNA sequence where
individuals vary) that they can use to conduct their stud-
ies much more efficiently.

KARGER ©2007 S. Karger AG, Basel
1422-2795/07/0103-0186$23.50/0
Fax +41 61 306 12 34
E-Mail karger@karger.ch

www.karger.com

Accessible online at:
www.karger.com/cmg

Dr. Jean McEwen

US National Institutes of Health, National Human Genome Research Institute
5635 Fishers Lane, Suite 4076

Bethesda, MD 20892 (USA)

Tel. +1 301 402 4997, Fax +1 301 402 1950, E-Mail mcewenj@mail.nih.gov



Table 1. Populations included in developing the genome-wide HapMap

Population

Samples collected

Criteria for defining population
membership

Yoruba in Ibadan, Nigeria (YRI)

parent-adult child trios

4 of 4 Yoruba grandparents

Japanese in Tokyo, Japan (JPT)

unrelated individuals

‘aim to collect from individuals whose grandparents
were all Japanese’

Han Chinese in Beijing, China (CHB)

unrelated individuals

at least 3 of 4 Han Chinese grandparents

CEPH (CEU) (Utah residents only; individuals
with Northern and Western European ancestry)

parent-adult child trios

not stated*

* The original aim was to collect samples from large three-generation families suitable for the construction of genetic linkage

maps.

In a later phase, samples from several additional pop-
ulations will be analyzed across a subset of genomic re-
gions to assess how well the tag SNPs based on the data
from the 4 initial populations will work in other groups.
If these tag SNPs do not adequately capture the haplotype
patterns in those populations’ samples, additional tag
SNPs based on the data from these populations may need
to be identified and added to the database. Eventually,
other investigators will likely provide data from other
populations.

The blood samples collected to develop the HapMap
were transformed into cell lines at the National Institute
of General Medical Sciences (NIGMS) Human Genetic
Cell Repository at the not-for-profit Coriell Institute for
Medical Research in Camden, New Jersey. The Coriell
Institute makes the cell lines and DNA available both to
Project investigators and to investigators conducting oth-
er genetic variation research approved by the institution-
al review board (IRB). The samples have no individual
identifiers or associated medical information. However,
each sample set is identified with a population label, so
that investigators can compare patterns of genetic varia-
tion not only among individuals, but among groups. This
facilitates the selection of optimal tag SNPs for use in ge-
netic association studies in specific study populations.
However, labeling the populations raises complex ethical
and social issues, because all members of a population
and of closely related populations may be affected by the
research, regardless of whether they personally donated
samples.

For this reason, and because of the wide range of cross-
cultural issues raised in a large, complex international
study of this type, the Project devoted considerable time
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and resources to addressing the ethical and social issues.
Bioethicists as well as social and behavioral scientists
worked alongside genomics researchers in formulating
important aspects of the study design. The Project also
implemented processes to engage a range of people in
each of the communities approached for the donation of
new samples as well as a rigorous informed consent pro-
cess, so that both individual and group concerns could be
anticipated, understood and, to the extent possible, ad-
dressed. In this paper, we describe these processes, review
some preliminary impressionistic findings and explain
how the Project responded to some issues raised. An ear-
lier paper provided a general discussion of the ethical,
social and cultural issues the Project raises [3]. Later ar-
ticles will describe in detail the methods and findings
from the individual sites discussed in this paper and from
the additional communities approached for later partici-
pation.

Populations and Communities

While recognizing the considerable complexities in-
herent in defining such terms as ‘population” and ‘com-
munity’, for the purposes of the Project, a ‘population’
was defined as a group of individuals who have a com-
mon geographic ancestry, while a ‘community’ was de-
fined as a group within a population with many local
units of social organization [4]. The scientific, ethical and
practical rationales for the decisions about which popula-
tions to include and which specific communities to en-
gage, in the initial iteration of the HapMap, have been
previously described [1, 2].
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The CEPH samples studied for the Project were col-
lected in 1980 from residents of Utah whose recent ances-
tors came primarily from northern and western Europe.
The label CEPH is an acronym for the Centre d’Etude
Polymorphisme Humain, the organization that original-
ly collected the samples. Cell lines for the CEPH samples
have been publicly available since 1992 from the Coriell
Institute, and the samples have been used in numerous
previous genetic studies, including the development of
the human linkage map. HapMap investigators wanted to
build on this valuable body of existing data, and thus
chose to use a subset of these same samples to develop the
HapMap. Although the original complete CEPH sample
set includes some samples from individuals in France and
Venezuela and individuals identified as Amish from
Pennsylvania, only samples from the Utah CEPH donors
were used for the Project. Although the CEPH population
is the only one whose samples are included in the Hap-
Map to be known by an acronym, investigators chose to
retain this population label for the Project so that the
HapMap data could be readily integrated with preexist-
ing data from other studies of these samples without en-
gendering confusion within the scientific community.

The consent process originally used to collect the
CEPH samples, while quite comprehensive, did not meet
the stringent standards established for the Project. How-
ever, because the investigators who had collected the
CEPH samples had retained links to the donors’ identities
and had developed trust relationships with many donors,
it was feasible for them to recontact most of the still living
donors to seek new consent for their samples to be used
specifically to develop the HapMap. The local IRB gave
permission for deceased donors” samples to be used. Be-
cause the local IRB required the maintenance of absolute
confidentiality with respect to the identities of the CEPH
donors (who are known to others in their own families,
but not to any other CEPH donors), it was not feasible to
reconvene the CEPH donors as a group for a formal com-
munity engagement process analogous to that conducted
for the Yoruba, Japanese and Han Chinese.

Unlike the case with the other 3 populations whose
samples were studied, the criteria used to assess ancestry
to determine eligibility for sample donation were not
specified in the case of the CEPH donors. This again,
however, reflects merely the historical reality that it was
not the norm to explicitly define the criteria for popula-
tion membership when the CEPH samples were collect-
ed. What is known is that all the donors resided in Utah
and that most of their recent ancestors (like the recent
ancestors of most Utah residents in the areas where the
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samples were collected) came from northern or western
Europe [5].

The Yoruba samples were collected in Ibadan, the sec-
ond largest city in Nigeria, with a population of nearly 2
million. The Yoruba are predominantly urban dwellers
with a complex population history and a complex politi-
cal and social organization. The group constitutes the
majority population in Ibadan and approximately 30%
of Nigeria’s total population. Around 40 million indi-
viduals throughout West Africa self-identify as Yoruba
[6]. Through previous research collaborations, the inves-
tigators enlisted to collect the samples had already devel-
oped a close working relationship with a Yoruba com-
munity in a particular area of metropolitan Ibadan. A
robust approach to community engagement was thus de-
signed to include as many community members as pos-
sible. To be eligible for sample donation, individuals were
required to have 4 of 4 grandparents who self-identified
as Yoruba.

In Japan, because of the population’s relative ancestral
homogeneity, it would have been possible to approach
people for participation almost anywhere in the country.
However, the sample collection took place in Tokyo,
which draws people from all geographic areas of Japan. It
included individuals who were, for the most part, already
accustomed to participating in research. Individuals
wishing to donate were simply told that the aim was to
include samples from persons whose grandparents were
all from Japan; donors were not asked whether they had
a certain number of grandparents ‘born in Japan’ because
it was thought that some people might find this question
culturally insensitive. People from many parts of Japan,
and especially from the Kanto area surrounding Tokyo,
participated in the community engagement activities.
Thus, people from a wide range of backgrounds were
consulted. In addition, some input was obtained through
conference presentations in several other countries.

The Han Chinese population is the largest of 56 ethnic
groups in China; about 90% of all Chinese people self-
identify as Han [7]. The specific community involved en-
compassed the entire residential community at Beijing
Normal University (BNU), which includes almost 35,000
people, nearly all of Han ethnicity. Due to the wide geo-
graphic area and range of backgrounds from which BNU
draws its residents, the community engagement, while sit-
uated in an academic environment, drew individuals with
arange of backgrounds and ages. These individuals came
originally from 22 of 34 Chinese provinces, autonomous
regions, municipalities and special regions. For reasons of
practicality, individuals who were approached to donate
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samples were told that they should have at least 3 out of 4
grandparents born in China who self-identified as Han.
However, given the BNU community demographics, all 4
grandparents of most donors were presumably Han.

Goals and General Approach

The goals of the individual informed consent process
were to provide prospective sample donors with the in-
formation needed to ensure that their decision to donate
was voluntary and informed. The goal of the community
engagement processes was to give a broad range of mem-
bers of the communities approached for participation an
opportunity:

— to share their views about the ethical, social and cul-
tural issues the Project raised for them, their immedi-
ate communities, and the broader communities and
populations of which they are a part

- to provide input into such matters as how the samples
from their locality would be collected and described

- to obtain extensive information about the Project so
that the decisions of individuals whether to donate
would be better informed

- to remain informed about how the HapMap and the
samples are being used and about findings from future
studies based on the HapMap or the samples.
Because it would have been impossible to seek input

from all, or even most, people around the world who
shared the relevant population labels, we focused our ef-
forts primarily on the level of the specific localities from
which we hoped to recruit donors. We recognized the sig-
nificant limitations inherent in this approach, but rea-
soned that through in-depth, detailed inquiries in these
communities, using a range of methodologies, we could
reach a reasonably large and diverse range of individuals
who, by virtue of sharing the same population labels with
the actual sample donors, would most likely be affected
by the research.

The aim of the engagement processes was not to
achieve consensus or ‘community consent, even within
these selected localities, nor to seek lay input into the ad-
visability, as a matter of science policy, of launching a
project of this type. In this respect, the approach differed
from the ‘participatory action’ research model used in
some studies of public health interventions, in which
communities advise investigators on research priorities
and have considerable input into major aspects of study
design. The approach also differed from the formal com-
munity consultation processes required when conduct-
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ing research in communities with sovereign status or
highly organized political structures, such as American
Indian tribal communities.

The specific approaches employed at each site to en-
gage communities and to elicit individual informed con-
sent were informed by relevant sets of then-existing local,
national and international guidelines [8-17]. The activi-
ties were conducted under the auspices of local ethics
committees.

Investigators were also guided by the community con-
sultation policy of the NIGMS Human Genetic Cell Re-
pository at the Coriell Institute (http://ccr.coriell.org/
nigms/comm/submit/collpolicy.html). This policy re-
quires some form of community consultation or engage-
ment, tailored to local cultural norms, before the reposi-
tory will accept any new samples with population identi-
tiers for its genetic variation panels. It also provides for the
establishment of a community advisory group (CAG) in
each community where new samples are collected, to serve
as a liaison between the community and the Coriell Insti-
tute to ensure that all research using the samples is consis-
tent with the terms of informed consent (see Appendix 1).

In China and Japan, the community engagement/pub-
lic consultation and sample collection activities were
funded by those countries’ participating genotyping cen-
ters, and local investigators conducted the work. In Nige-
ria, the work was funded by the US National Institutes of
Health (NIH) and conducted by US investigators in col-
laboration with local investigators. The NIH also funded
the process of obtaining new consent from the CEPH do-
nors and the collection of samples from the additional
populations whose samples will be studied in a later
phase. At each site where new samples were collected, the
community engagement and sample collection teams in-
cluded individuals trained in genetics, individuals with
background or training in bioethics or social science, and
others (table 2).

Methodologies for Engaging the Communities and
Obtaining Informed Consent

At all 3 sites where participants were approached to
donate new samples, protocols were developed to engage
the communities; these protocols were separate from
those used to obtain individual informed consent. As
noted earlier, community engagement of the CEPH do-
nors, at least in a form analogous to that used with mem-
bers of the other 3 populations, was not feasible because
of IRB-imposed constraints related to individual donor
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Table 2. Community engagement/public consultation teams

Population Investigators Institutions Backgrounds

Yoruba Charles Rotimi Howard University genetic epidemiology
Clement Adebamowo University of Ibadan epidemiology
Patricia Marshall Case Western Reserve University anthropology/bioethics
Charmaine D.M. Royal Howard University genetics/bioethics
Ike Ajayi University of Ibadan epidemiology
Toyin Aniagwu University of Ibadan nursing
Chibuzor Nkwodimmah University of Ibadan nursing

Japanese Ichiro Matsuda Health Science genetics

University of Hokkaido medicine

Darryl Macer Eubios Ethics Institute bioethics
Eiko Suda Eubios Ethics Institute bioethics
Yoshimitsu Fukushima Shinshu University genetics

Han Chinese Houcan Zhang Beijing Normal University psychology
Changging Zeng Beijing Genomics Institute molecular biology
Hui Zhao Beijing Genomics Institute genetics

CEPH Mark Leppert University of Utah genetics
Missy Dixon University of Utah psychology
Andy Peiffer University of Utah medicine

privacy. At the other 3 sites, however, no individual was
approached to donate a sample until the process of com-
munity engagement was already well underway. Copies
of the consent forms were distributed widely in each com-
munity from the Project’s inception, however, to intro-
duce the study and initiate discussion about its potential
risks and benefits.

Templates for an informed consent form for sample
donation and to obtain new consent from the living
CEPH donors were developed by an initial planning
group, with input from bioethicists, social and behavior-
al scientists, and geneticists. Each team of investigators
responsible for community engagement (or, in the case of
the CEPH donors, the team responsible for obtaining new
consent) modified the consent documents as needed to
make them culturally appropriate for their locality. Indi-
viduals in the communities where new samples were col-
lected were subsequently given an opportunity to provide
direct input into the consent form, although that process
in most cases did not lead to substantive modifications.
Both the modified informed consent forms and the sam-
ple collection protocols were reviewed by IRBs or ethics
committees at all the institutions involved.

The specific approaches to engaging the communities
and obtaining individual informed consent varied among
the sites because of the vastly different community struc-
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tures and cultural norms. In the Yoruba community ap-
proached for participation, it was necessary formally to
consult a community leader (the Baale) before any indi-
viduals were approached. In China, investigators secured
cooperation from the BNU administration and several
academic departments before beginning their work. In
Japan, where most of the work was carried out in a large
urban area and the community was more loosely orga-
nized, the approach was more open ended.

For the CEPH, where the samples had already been
collected and where thus, for historical reasons, the do-
nors could not technically be engaged as a ‘community’
but instead only as individuals or families, the donors
were merely approached to give new consent, using an
individualized or family-based approach instead of a
group-based process. Because of the continued interac-
tions with the donor families, investigators were able to
locate 44 of the original 47 families. Many were already
involved in a separate ongoing genetics research project
that required them to return periodically for follow-up.
This gave investigators an opportunity to discuss the
HapMap Project in person with them. Those donors who
had already revisited the investigators were contacted by
mail, with telephone follow-up. The remaining donors
who had not been in recent contact or who did not ini-
tially reply were visited at home or called by a study co-
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Table 3. Methodologies

Population Individual ~ Focus Public Attitudinal Other

interviews  groups meetings  surveys
Yoruba 7 1 3 231 initial working group
Japanese 20 8 5 377 5 conference presentations; 10 explanatory meetings
Han 100 6 3 130 production of 9 min video compact disc (VCD) used
Chinese to introduce the project to interviewees
CEPH personal visits, mail contact, telephone

(new consent)

follow-up

ordinator, who explained the Project in detail and gave
them a chance to discuss it and ask questions.

Language and comprehension issues presented a ma-
jor challenge during the community engagement and in-
formed consent processes (see Appendix 2). Thus, open-
ended discussions about the Project and the issues that it
raises were encouraged. Major points contained in the
consent form were explained orally and individuals seek-
ing additional clarification had an opportunity to ask
questions. In Nigeria, depending on their preference,
participants were administered the informed consent
procedures orally or in writing, either in English or Yo-
ruba.

A detailed description of the methodologies employed
for the community engagement activities at the 3 sites
where new samples were collected is beyond the scope of
this paper, but will be outlined in separate papers by the
investigators from each site. Methodologies ranged from
the use of extended, semistructured individual inter-
views and focus groups to large public meetings or lec-
tures (followed by discussion) and public attitudinal sur-
veys (table 3). The extensiveness of the processes em-
ployed varied considerably among the sites due to
differences in the level of funding available for these ac-
tivities. The empirical rigor of the processes for collecting
and analyzing the data also varied somewhat from site to
site. However, the processes were not specifically de-
signed to provide data that were explicitly comparable
across sites. The processes were rather designed simply to
elicit the views of a range of people within each commu-
nity, including those skeptical about genetics research, to
glean general impressions (which in some instances could
be little more than anecdotal) about the acceptability of
the goals of the Project and other pertinent issues. Open
discussion was encouraged at each site so that investiga-
tors could be alerted to any specific concerns and address
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them to the extent possible. Thus, participants at each site
were asked about their attitudes toward genetic research
in general and genetic variation research in particular
(including research like the HapMap, which would have
no immediate health benefits). Participants were given
an opportunity to raise concerns about proposed meth-
ods of recruitment, privacy and confidentiality risks,
risks of discrimination or group stigmatization, issues re-
lating to commercialization and intellectual property,
and any other pertinent matters.

Specific Elements of the Informed Consent Process

The consent process explained how the HapMap
would be developed and used in future studies to find
genes that affect diseases, drug response and other traits.
Prospective donors were told that neither names nor
medical information would be taken - only the name of
the population from which the donor came - and that
more samples would be collected than would be used, as
an additional protection of individual privacy. For the
CEPH donors, links to the donors’ identities exist, but
only the investigators who collected the samples - not the
repository, HapMap investigators or any other investiga-
tors who order the samples - have access to this informa-
tion.

Prospective donors were also told during the consent
process that the samples would be sent to the Coriell In-
stitute, transformed into cell lines and made available to
Project investigators and other investigators worldwide
for use in future genetic variation studies. All such future
studies, however, need to be approved by the repository’s
IRB (and any other relevant ethics committees) to ensure
that the proposed research is consistent with the terms of
the consent form.
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Because no individual identifiers are available for any
of the newly-collected samples, it will not be possible to
recontact donors in the future to seek their consent to
other studies. However, the consent form described the
general nature of future studies for which the samples
and the HapMap may be used, such as studies of the biol-
ogy of DNA, how new variations arise, the genetic his-
tory of human groups, and how people from different
parts of the world are related. The consent form also ex-
pressly authorized use of the samples for gene expression
studies, but forbade their use for reproductive cloning.
The reference to cloning was included because of con-
cerns expressed in some communities about this possi-
bility. It was explained that the risks raised by the types
of future studies authorized in the consent form are un-
likely to be different in kind from the risks raised by the
Project itself.

Prospective donors were also told that because of the
absence of individual identifiers, donors could neither re-
ceive individual feedback on the research findings nor
individually withdraw their samples or data. However, in
each community where new samples were collected, it
was explained that a CAG would be established, through
which the community would be able to stay informed
about general findings and how the HapMap and samples
are being used. Prospective donors were also informed
that a community could request, through its CAG, that
all of its samples be withdrawn from distribution in the
unlikely event that a serious disagreement about future
uses of the samples arises that cannot otherwise be re-
solved.

Prospective donors were informed that the HapMap
would be publicly available in a database on the Internet.
It was explained that the genetic information available
about each donor would be quite extensive, but that it was
very unlikely that any information could be linked to a
specific donor, at least without having another sample
from the donor for comparison.

Prospective donors were also told that they would re-
ceive no immediate health benefits from donating sam-
ples; any benefits would likely come only in the future, as
investigators use the resource to find genes related to dis-
ease and then gradually develop improved methods of
prevention, diagnosis and treatment. Donors were also
informed that they would receive no financial benefits
from participation, except for nominal compensation for
their time and travel. They were further advised that
while the Project itself would generate no commercial
products, such products might be developed from other
studies based on the stored samples or information in the
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HapMap, and donors would not be able to share in any
such profits.

The consent form specifically mentioned the potential
group risks associated with genetic variation research,
such as risks of group stigmatization or discrimination
(if investigators in future studies were to find that genet-
ic variants associated with a particular disease were more
frequent in people from their group and this information
were overgeneralized to all or most members of the group
or to related groups). It was also explained that focus on
group differences might ‘reify’ notions of race, thus po-
tentially exacerbating societal prejudices.

In the Yoruba community, where investigators collect-
ed samples from parent-adult child trios, the procedures
for handling findings of misattributed paternity or un-
disclosed adoption were also described; these procedures
had been similarly described to the members of the CEPH
donor families at the time the CEPH samples were origi-
nally collected. Prospective donors who were concerned
that someone in the family might not be biologically re-
lated were advised that they could, but did not have to,
disclose this information. The Coriell Institute would test
all samples in the trios for relatedness and if it were to be
found that not all family members in a trio were biologi-
cally related, no one would be told and the samples simply
would not be used for the HapMap.

Although the Coriell Institute routinely tests all sam-
ples it obtains for the presence of HIV (and destroys any
found to be infected), the Yoruba sample collection team
decided to require HIV testing of all prospective donors
prior to donation (with the opportunity for follow-up re-
ferrals and treatment where indicated). All the relevant
IRBs approved this procedure. Yoruba community mem-
bers viewed the opportunity for free HIV testing as a
form of benefit associated with Project participation (al-
though no one who underwent the testing had a positive
test result). A separate process was used to obtain in-
formed consent for the HIV testing.

Perceptions of Risks and Benefits

It is impossible to generalize from the perceptions of
potential risks and benefits expressed by a small subset of
individuals in the few specific localities where we did our
work to everyone in these communities or to other com-
munities. As noted earlier, most community engagement
activities were designed to glean only general impressions
about reactions to and concerns about the Project, and
not as rigorous empirical data gathering exercises. The
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general responses from those who took part in the com-
munity engagement activities are, however, instructive in
demonstrating a range of perceptions about genetic vari-
ation research.

While the scientific details of the Project seemed
difficult for many people to understand, most individu-
als — even in instances where substantial linguistic and
educational barriers were present — appeared to compre-
hend the Project’s general purpose, as judged (albeit im-
perfectly) by what they communicated to investigators
when asked to explain their understanding of why they
were being asked to give samples. They also appeared to
be able to understand that they would receive no immedi-
ate personal health benefits by participating but that fu-
ture generations might benefit.

People consulted in Japan expressed a diversity of
views, ranging from skepticism, through indifference, to
a generally positive attitude about the potential of genet-
ic variation research. A similar range of views was ex-
pressed in the BNU Han Chinese residential community,
but among most people there, the Project was quite favor-
ably received.

The Yoruba community as a whole demonstrated con-
siderable enthusiasm about the Project. Many individuals
expressed a strong sense of pride that their community
had been selected as a possible sampling site for a major
international biomedical research effort, especially when
the ‘Out of Africa’ theory of human population history
was discussed. Several people there commented that ge-
netic variation research, by demonstrating people’s bio-
logical relatedness, might in some way help bring the
world’s people together — especially Yoruba or other peo-
ple with African ancestry separated from their roots
through slavery. Few people, even when probed, ex-
pressed concern that the Project could exacerbate racial
or ethnic divisions.

Among the CEPH donors approached for new con-
sent, stated reactions to the Project were generally quite
positive, as reflected in the fact that to date, 367 living
individuals including third-generation offspring (far
more than the number whose samples were needed) have
consented to their samples being used, either for the Hap-
Map or for other genetic variation research. Where inves-
tigators had the opportunity to discuss the Project in per-
son, 95 out of 95 individuals agreed to participate. This
very high rate of acceptance of the Project among the
CEPH donors may, of course, be primarily a reflection of
the relatively high socioeconomic status of this particular
group of donors, coupled with their long, successful his-
tory of collaboration in other genetic studies; it is unclear
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how generalizable this finding would be to other
groups.

Some specific concerns about the Project were ex-
pressed. Although the data from each site have not yet
been fully analyzed, a preliminary review suggests the
emergence of a few predominant themes in each commu-
nity.

Among the Yoruba, where most of the participants in
the community engagement process were lay individuals
with no background or training in biomedical research
or related issues, the most frequent concerns raised were
about:

- the physical process of blood drawing

- how the blood samples would be handled

- the disposal plans for the blood samples that were not
used.

In Japan, where many though by no means all of the
individuals approached had some sophistication about
biomedical research, the main concerns expressed were
about:

- privacy and confidentiality

- how the samples would be labeled

- whether the HapMap would somehow be used to try
to define genetically who is a ‘real’” Japanese person

- the potential for discrimination against minority
groups in Japan and against Japanese people living as
minorities in other countries

- the potential for commercial use of the stored samples,
especially by US biotechnology companies

- how adequate oversight over the samples would be en-
sured once the samples had been sent to a US reposi-
tory.

In China, where the community engagement process
involved a broad range of individuals, with varying de-
grees of sophistication regarding biomedical research,
the main concerns (although voiced by only a few par-
ticipants) were that:

— the Project would not include samples from all ethnic
groups in China

- the samples might be used for reproductive cloning

- information from the samples might be used for foren-
sic purposes

- the blood drawing might cause infection

- personal genetic information might be ‘leaked’ out-
side the Project

- knowledge derived from the Project could lead to dis-
crimination (although few people reported that they
thought the Project itself would exacerbate racial or
ethnic tensions).
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A few CEPH donors asked to give new consent to have
their samples used for the Project questioned whether by
allowing this, their privacy and the strict controls on ac-
cess to phenotypic information would continue to be
maintained rigorously. These donors were reassured,
however, when it was explained that the HapMap would
include no individual identifiers and that the links to the
identities kept by the local investigators would never be
shared with other Project investigators, the repository or
any future investigators who may use the samples (except
for collaborators of the sample collectors).

General Reactions to Genetic Variation Research

Despite the occasional expression of the concerns out-
lined above, we detected no critical opposition to the
Project or to genetic variation research in general, at any
of the sites. In particular, we found what appeared to be
an absence of widespread concern about the potential for
group stigmatization that might result from studies that
use the HapMap. While some critics of genetic variation
research might interpret this as indicative of people’s na-
iveté or inability to understand the Project, some alterna-
tive explanations are plausible.

One explanation is that most of the people approached
for participation were living in societies that were either
racially or ethnically quite homogeneous (in the case of
the Japanese) or in nonhomogeneous societies where they
were members of the majority populations (in the case of
the Yoruba and Han Chinese), and this circumstance
may have considerably influenced their viewpoints. For
example, in Nigeria, because most individuals’ ancestors
come from the African continent, considerably less ‘race
consciousness’ can be observed than exists in the US, for
example. Many Nigerians do have a strong sense of ethnic
identification, but few people expressed concern that ge-
netic variation research alone was likely to have much
impact on ethnic divisions within the country or more
broadly. Japan is a relatively ethnically homogeneous so-
ciety, and in China the specific community engaged was
composed almost exclusively of individuals from the ma-
jority (Han) population. Also, in both Japan and China,
as in Nigeria, racial issues do not figure nearly as promi-
nently in most people’s thinking as they do in the think-
ing of people from Western countries.

Individuals’ and communities’ conceptions of the
risks associated with genetic variation research can be
expected to vary, depending on how they construct their
social identities and how those identities are perceived by

194 Community Genet 2007;10:186-198

others. For this reason, we must acknowledge that we may
well have encountered many more expressions of skepti-
cism about the Project had we actively sought out the
views of minority group members (for example, Korean
or Chinese individuals living in Japan, members of some
of the non-Han ethnic groups in China, or members of
some of the numerous ethnic groups in Nigeria that are
smaller and thus potentially more vulnerable than the
Yoruba). Indeed, members of some such groups might
have wondered why samples from their populations were
being ‘excluded’ from study - a circumstance that under-
scores the need for sustained engagement activities with
more broadly based participation. We also do not know
how similar groups in other countries, or groups per-
ceived by others as similar to those participating in the
Project, conceive risks associated with this research. This
must be regarded as a significant limitation of these pre-
liminary findings from the community engagement ac-
tivities.

Itis unclear whether the generally positive views about
this type of research expressed by those with whom the
Projecthas been discussed so far will turn out to be shared
by most of the rest of the public, as awareness of the Proj-
ect around the world grows. It is, however, worth observ-
ing that historically, concerns about the potential of ge-
netic variation research to exacerbate forms of racism or
ethnic tension, and about the tendency of such research
to overfocus on genetics instead of the environment as a
major causative factor in disease, have often emerged not
so much from grassroots lay communities as from seg-
ments of the bioethics, social scientific and other profes-
sional communities. This is not to suggest that these con-
cerns are without any basis, but merely to note that they
may not be as widely shared by members of the public as
some might assume. It will be instructive to learn how
members of the additional populations approached for
participation in a later phase of the Project — some of
which are racial and ethnic minorities in the US - will
react to the research.

Incorporating Community Input

While many scientific aspects of the Project design
were essentially fixed for scientific reasons, limiting the
extent to which communities could alter the study de-
sign, certain practical aspects of the recruitment and
sample collection processes were modified in direct re-
sponse to information obtained in community discus-
sions. One especially important matter on which com-
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munity input was weighed was how to label each popula-
tion’s samples and associated data. An exception to this
were the CEPH donors, where, as discussed earlier, a for-
mal process of community engagement was not feasible,
where the acronym ‘CEPH’ had already been chosen
when the samples were first collected, and where adopt-
ing a different label for these samples for this Project
would likely only have engendered confusion in the sci-
entific community.

In the places where new samples were collected, how-
ever, deciding how to label the samples required the dis-
entanglement of complex notions of socially and geneti-
cally defined identity. While the selection of populations
to be included in the Project was based on ancestral ge-
ography, the communities engaged in or consulted for the
Project were, for the most part, composed of people with
arange of socially and culturally (not genetically) defined
identities. For example, some individuals in the Ibadan,
Nigeria community engaged for participation considered
themselves socially or culturally Yoruba even though
they were not technically eligible to donate because not
all of their grandparents were members of that specific
ethnic group. Some individuals in the BNU residential
community, while identifying as Han Chinese, may have
had recent ancestors of other Chinese ethnicities. A small
number of people in Japan who identify as, and cultur-
ally are, Japanese have some recent ancestry from Korea
or other parts of Asia. In many of these cases, moreover,
the basis for these individuals’ constructions of their so-
cial identities is unknown by others. Many individuals
also construct their social identities primarily around re-
ligious, political or other affiliations, not around ethnic-
ity or ancestry. In addition, some individuals — perhaps
most — view themselves simultaneously as belonging to
several groups.

Thus, while each community provided input into how
its population’s samples should be labeled, the final deci-
sions about labeling were based on a mix of community
input and scientific, ethical and practical considerations.
For example, in Japan, where this issue was discussed ex-
tensively, the names ‘Asian’ and ‘East Asian’ were rejected
because these broad geographic areas include much
greater ancestral diversity than just Japanese. Ultimately,
the more specific descriptor ‘Japanese in Tokyo, Japan’
(JPT) was chosen. Likewise, because Han is only one of
many Chinese ethnicities, the label ‘Han Chinese in Bei-
jing, China’ (CHB) was chosen over the more general de-
scriptor ‘Chinese’, and ‘Yoruba in Ibadan, Nigeria’ (YRI)
was chosen over such terms as ‘African’, ‘Sub-Saharan
African’, “West African’ or ‘Nigerian’. To avoid overgen-

Community Engagement for the HapMap

eralizing the results from any studies of these samples,
users of the HapMap and of the samples are directed to a
page on the Project website that explains the importance
of using these specific terms, and not, for example, using
‘African’ for the Yoruba samples (http://www.hapmap.
org/citinghapmap.html.en).

Our experience suggests that discussing the pros and
cons of particular population identifiers with communi-
ties can be instructive — both to help communities under-
stand the rationale for the study of genetic variation and
to help investigators understand how people’s own so-
cially constructed notions of identity may differ from the
identities geneticists seek to ascribe to them. This ulti-
mately contributes greater rigor to the way the data are
interpreted. Such discussions can also help elucidate oth-
er community concerns. For example, investigators may
learn that a particular locality does not want its specific
name used to better preserve its privacy.

Responding to Community Concerns

During the course of engaging the communities, sev-
eral issues arose that necessitated a considered response.
For example, Yoruba community leaders used the occa-
sion of a site visit by a staff member from the NIH (the
agency that funded the community engagement) to re-
quest funds to contribute to the building of a local health
center. Emerging local standards of bioethics in Nigeria,
as stated in that country’s proposed National Code of
Health Research Ethics, direct that in certain interna-
tional collaborative studies, ‘research should be integrat-
ed with comprehensive capacity building, technology
transfer and health care delivery strategies that address
significant local health problems’ [18]. Consistent with
this guideline, and in recognition of the fact that Nigeria,
unlike the other participating countries, would receive
no benefits from participating in the genotyping (the
most heavily funded part of the Project), the NIH had al-
ready provided modest funds at the beginning of the
Project. These funds had been used to enhance the basic
preventive and primary care services already available lo-
cally and the local collaborators received training and
equipment. However, later in the course of interacting
with the community, some additional funds were sought
as a demonstration of reciprocity for the community’s
contribution to the Project.

When the request was made, the community had al-
ready committed itself to participating and sample col-
lection had already begun. Thus, there was little potential
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for undue influence; individual participants there, as in
all communities, were compensated only for time and
travel. Nonetheless, deciding how to respond to the re-
quest raised ethical and practical challenges.

Severalfactorsarguedin favor of providing such funds.
First, as already noted, unlike in the 3 other countries,
where local investigators benefited directly by participat-
ing in the genotyping, no one in Nigeria was in a position
to do this, and thus that country was differently situated.
Coupled with this, the HapMap itself also will provide no
direct, immediate health benefits to donors; yet the sam-
ples will be made available to multiple investigators
around the world, including many in biotechnology and
pharmaceutical companies in countries with better-de-
veloped biomedical research infrastructures. These in-
vestigators will receive considerable financial benefit
from future studies based on the HapMap, as they de-
velop and commercialize useful therapeutic and diagnos-
tic applications. Realistically, these applications will take
much longer to reach Nigeria than countries with better-
developed health care delivery systems.

On the other hand, some members of the Project’s
Ethical, Legal and Social Implications Group and of the
Project’s Steering Committee were concerned that pro-
viding the requested funds might create a troublesome
precedent, leading to a climate in which future investiga-
tors — especially local investigators without support from
large funding agencies — would find it hard to conduct
their studies. Questions were also raised about potential
inequities with other participating HapMap communi-
ties. Existing sets of international guidelines on biomed-
ical and research ethics provided limited help. While
such guidelines recognize the appropriateness of provid-
ing capacity building or other forms of community ben-
efit, especially for population-based studies carried out in
resource-poor countries [8, 9, 11, 19, 20], and while Nige-
ria’s own proposed National Code of Health Research
Ethics specifically recognizes the appropriateness of such
strategies [18], the rules of most funding agencies, includ-
ing the NIH, do not explicitly recognize ‘capacity build-
ing’ as an allowable cost item.

In the end, the NIH did offer — with approval from the
relevant ethics committees and IRBs in Nigeria and the
US - the provision of some additional funds to compen-
sate for various tangible cost items that had not earlier
been provided for, subject to the receipt of the documen-
tation to support their disbursement. These funds will be
released to the chair of the CAG and another named com-
munity leader, who will hold them in trust for the com-
munity. The community may then choose to use the
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funds to contribute toward the desired health center,
along with funds being sought from other sources.

The Project was similarly challenged to respond to
some issues that arose in the course of the community
engagements in China and Japan. In both countries, con-
cerns were expressed about whether the Coriell Institute
would provide the communities (through the CAGs) suf-
ficient information on an ongoing basis to enable them to
assess whether the samples really were being used in the
agreed-upon ways.

In response to these concerns, the Coriell Institute
modified its Statement of Research Intent, a form that all
investigators who order samples must submit. Investiga-
tors who order the samples are now required to include a
statement describing their proposed research in terms
that lay people can understand. These statements are
then provided to the CAGs by the Coriell Institute on a
quarterly basis, along with a list of the names and institu-
tions of the investigators who requested the samples. As
negotiated with the communities, each quarterly report
also includes alisting of all HapMap Project publications,
major publications from studies that have used the Hap-
Map and major publications from other studies that have
used the community’s samples. Periodic newsletters,
translated into the languages of all participating commu-
nities, are also produced; these include additional infor-
mation about the Project, the participating communities
and how the HapMap is being used. The newsletters are
made available both to the CAGs (for further dissemina-
tion within each community) and to the public through
the Coriell Institute website (http://coriell.umdnj.edu/
ccr/hapmap.html). CAG members are invited to suggest
to the Project management and the repository ways
to improve the usefulness of the information dissemi-
nated.

In further response to concerns initially expressed in
China and Japan about sending their samples to a US re-
pository, the Director of the Cell Repositories at the Cori-
ell Institute traveled to meet with CAG members in both
countries. A similar visit to Nigeria is being discussed.
These visits, which also included Project representatives
from the NIH, provided an opportunity for community
members to learn about the repository’s commitment to
serve as a responsible custodian of the samples, and what
policies and procedures are in place to do this. These vis-
its also gave the repository and the Project management
a chance to listen to, and thus better understand, com-
munity members’ expressions of hopes for the Project
and future research with their samples, as well as linger-
ing concerns.
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The Project’s Ethical, Legal and Social Implications
Group, along with the investigators who collected the
samples, continue to explore ways for CAGs in different
participating communities to initiate contact with each
other (such as through linked websites), and the Coriell
Institute has made additional funds available to help sup-
port such activities. The hope is that such efforts, over
time, will lead to greater transparency and trust, and to
the development of a sense of the Project as a truly global
enterprise.

Conclusion

Like all genetic variation research, the HapMap Proj-
ect raises complex ethical, social and cultural issues. We
have tried to address some of these issues, in part, through
the processes of community engagement and individual
informed consent described in this paper. More time
must pass before we can fully reflect on the lessons we
have learned. New issues may arise that cannot yet be an-
ticipated - especially as the HapMap and the samples be-
gin to be widely used. The CAGs have only recently been
formed and their effectiveness has not yet been tested.
Community engagement is still underway in other local-
ities with other populations and, as we have noted, the
experiences at those sites may be quite different from
those described here.

As with our understanding of the science of genetic
variation, our understanding of how to responsibly con-
duct research aimed at the study of individual and group
differences is evolving. We do not claim to have found the
perfect model for engaging communities, and indeed, we
do not believe that a perfect model exists. We also do not
think that exercises in public dialogue alone can substi-
tute for care in research design, data analysis and report-
ing of the findings of genetic variation studies.

Nor do we mean to suggest that a community engage-
ment process as extensive as that used for this Project
must always be undertaken when samples are being col-
lected for genetic research with identified populations.
However, the experience of this Project does suggest that,
at the least, approaching such research in a spirit of open-
ness can improve the presentation and interpretation of
the science, help investigators better understand the at-
titudes and concerns of the communities whose samples
they seek to study and, simultaneously, help communities
become engaged in the science.

Community Engagement for the HapMap

Appendix 1

Community Advisory Groups

The samples collected for the HapMap Project were not only
used for the HapMap Project, but will also be used for future ge-
netic variation studies. Such future studies, by building on the
HapMap data, will enhance the usefulness of the HapMap itself.
However, the Project recognized that members of the participat-
ing communities have a legitimate interest in remaining informed
about the nature of these future studies in which their samples
will be used.

Thus, in accordance with the policy of the repository at the
Coriell Institute, a CAG was established at each site where new
samples were collected to serve as a liaison between the commu-
nity and the repository. Each CAG consists of about 6-8 commu-
nity representatives (who may or may not themselves be sample
donors). The CAGs meet periodically on a schedule of their choos-
ing to discuss any matters of interest or concern, such as the status
of the Project, how the HapMap and the samples are being used,
or developments in genetic variation research generally. Each
CAG is kept informed about general Project developments and
future studies that use their community’s samples through a pe-
riodic newsletter (translated into the language of each participat-
ing community) and quarterly reports. The CAGs can then dis-
seminate this information within their broader local communi-
ties.

The Coriell Institute will work with the CAGs to resolve any
concerns about future uses of the samples as they arise. In the un-
likely event that a community’s samples were to be used in a man-
ner inconsistent with the community’s stated wishes, as docu-
mented in the consent forms, the community could ask that all of
its samples be withdrawn from further distribution and the Cori-
ell Institute would comply with that request.

Appendix 2

Language and Comprehension

Language and comprehension issues were, as predicted, quite
formidable. For example, in the Yoruba language, no word exists
for the concept of ‘genetics’. Although most Yoruba people speak
both Yoruba and English and understand the idea of inheritance
(e.g. “diseases passed down in families from the mother and father
to their children’), explaining the meaning of ‘SNPs’ and ‘haplo-
types’ was quite difficult, especially because almost none of the
Yoruba people engaged for participation had formal training in
genetics or biology. Even in Tokyo and Beijing, where many dis-
cussions were held in university settings, and in the CEPH com-
munity, where donors are unusually conversant about genetics
due to their long history of involvement in other genetic studies,
explaining the Project and the principles of genetic variation re-
search in terms that could easily be understood was challenging.

One contributing factor may have been that the Project is not
directly related to the study of any particular disease. While most
people seem to understand the idea of looking at blood samples
to unravel the genetic component of common diseases, it is much
harder to comprehend the purpose of creating a general resource
that is not immediately related to the study of a specific, named
disease, and for which only blood samples, without identifiers or
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medical data, are being collected. This experience underscores
the importance of developing robust informed consent and en-
gagement or consultation processes when conducting non-dis-
ease-specific genetic variation research. Such activities can be in-
formative in modifying recruitment materials and consent docu-
ments to ensure that they are accessible to lay and culturally
responsive persons.
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