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Abstract Little is known about the lay public’s aware-
ness and attitudes concerning genetic testing and what
factors influence their perspectives. The existing literature
focuses mainly on ethnic and socioeconomic differences;
however, here we focus on how awareness and attitudes
regarding genetic testing differ by geographical regions in
the US. We compared awareness and attitudes concerning
genetic testing for disease risk and ancestry among 452
adults (41% Black and 67% female) in four major US
cities, Norman, OK; Cincinnati, OH; Harlem, NY; and
Washington, DC; prior to their participation in genetic
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ancestry testing. The OK participants reported more detail
about their personal ancestries (p = 0.02) and valued
ancestry testing over disease testing more than all other
sites (p < 0.01). The NY participants were more likely
than other sites to seek genetic testing for disease
(p = 0.01) and to see benefit in finding out more about
one’s ancestry (p = 0.02), while the DC participants
reported reading and hearing more about genetic testing for
African ancestry than all other sites (p < 0.01). These site
differences were not better accounted for by sex, age,
education, self-reported ethnicity, religion, or previous
experience with genetic testing/counseling. Regional dif-
ferences in awareness and attitudes transcend traditional
demographic predictors, such as ethnicity, age and educa-
tion. Local sociocultural factors, more than ethnicity and
socioeconomic status, may influence the public’s aware-
ness and belief systems, particularly with respect to
genetics.

P. W. Payne

Department of Health Policy, School of Public Health

and Health Services, George Washington University School

of Medicine and Health Sciences, Washington DC 20037, USA

G.-A. Fasaye
Inova Health System, Falls Church, VA 22042, USA

N. Oji-Njideka - S. Hooker - W. Hernandez - R. A. Kittles
Section of Genetic Medicine, Department of Medicine,
University of Chicago, Chicago, IL 60637, USA

M. W. Foster
Department of Anthropology, University of Oklahoma,
Norman, OK 73019, USA

C. D. Royal

Department of African and African American Studies,
Duke University, Durham, NC 27708, USA

@ Springer



250

Hum Genet (2010) 128:249-260

Introduction

The molecular revolution has brought about scientific
advances that have increased the accessibility and use of
genetic testing. Indeed, the need to disentangle questions
about the public’s understanding of and attitudes toward
genetic testing has become more prominent (Condit 2001;
Khoury et al. 2009). As genetic testing for disease risk, and
now ancestry, become more popular, accessible, and more
widely used, it is even more important to understand the
cultural and demographic differences that may influence
people’s perceived personal utility of the science.

Since the Human Genome Project, the rate of identifi-
cation of genes and genetic variants associated with various
diseases has increased substantially, and is accompanied by
a similar rate of development of genetic tests to identify
persons at increased risk for those diseases (Guttmacher
and Collins 2005). The incorporation of genetic testing into
clinical care provides clinicians and the public with addi-
tional insight into familial and individual predisposition to
certain diseases, allowing them to take additional steps to
reduce those risks (Collins and McKusick 2001; Kaphingst
and Mcbride 2010). However, there have also been anxi-
eties regarding the potential misuse of genetic test results,
such as marginalization and insurance or employment
discrimination (Suther and Kiros 2009; Thompson et al.
2003; Wong et al. 2004). For personal genomics to be
effective, education for the public and medical providers
will need to keep up with the rapid pace of discovery in the
field of genomic medicine (Khoury et al. 2009).

In recent years, direct-to-consumer (DTC) marketing of
genetic tests for a host of diseases and various non-disease
traits has become commonplace, allowing the public to
have ready access to personal genetic and genomic infor-
mation outside of the clinical setting (Lee and Crawley
2009; McCabe and McCabe 2004). While there are advo-
cates of DTC testing for disease who highlight the potential
for consumers to have more control and empowerment
through access to their genetic information (Prainsack et al.
2008), some fear that consumers can be misled by com-
mercial test results due to a lack of appropriate informa-
tion, context, and counseling associated with the testing
services (Bandelt et al. 2008; Hudson et al. 2007). Con-
sumers frequently believe they are receiving valuable
medical advice or diagnostic information (McGuire et al.
2009) while small print disclaimers on DTC genetic testing
companies’ websites typically state that their services do
not offer medical advice, diagnosis or treatment (Howard
and Borry 2009). Having an educational and informative
discussion concerning the actual pros and cons of predic-
tive genetic testing may dissuade initially interested indi-
viduals from pursuing genetic testing (Wilde et al. 2010).
Thus, public education and ensuring potential consumers
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understand fully the risks, as well as the benefits of DTC
genetic testing is of upmost importance.

Genetic ancestry estimation, another application of DTC
testing, has also attracted public interest and demand,
particularly among groups such as African Americans, who
have had comparably less success with traditional family
genealogical records (Bolnick et al. 2007; Elliott and
Brodwin 2002). The potential personal or communal ben-
efits of genetic ancestry testing notwithstanding, there are
concerns about potential negative psychological, social,
ethical, and political consequences, and inadequate com-
munication and understanding about the limitations of
testing (Bolnick et al. 2007; Duster 2009; Elliott and
Brodwin 2002; Shriver and Kittles 2004; Winston and
Kittles 2005). These concerns have led some scholars to
call for regulation of genetic ancestry testing (Lee et al.
2009). Wagner (2010), however, notes that there is a need
for empirical data on the actual impact of ancestry testing,
since much of the existing literature on the topic is
speculative.

In a qualitative study of genetic ancestry test-takers,
Nelson (2008) found that for some, learning about their
genetic ancestry overturned well-established beliefs about
their identity, whereas for others, the information offered
confirmation about their ancestry. However, there is not
enough data to fully understand how consumers view
genetic ancestry testing, how they interpret their test
results, or the extent to which the results affect their psy-
chological and social well-being. The psychosocial impact
of the test results seems to be related to people’s motiva-
tions for and preconceived notions of testing (Bolnick et al.
2007; Elliott and Brodwin 2002; Shriver and Kittles 2004;
Winston and Kittles 2005). Thus, ascertaining people’s
perceptions of and attitudes towards genetic testing may be
important in determining and addressing the effects test
results may have.

Educational level has been thought to influence aware-
ness and attitudes regarding genetic testing. In general, the
public is not well informed about genetics, and although
better-educated groups appear to be more knowledgeable
(MacNew et al. 2010; Priest 2000), it has been difficult to
attribute a person’s perception that there are disadvantages
to genetic testing to his or her educational level. Previous
studies have shown that both lower (Gaskell et al. 1999;
Thompson et al. 2003) and higher levels (Gaskell et al.
2000) of education are associated with negative perspec-
tives on genetic testing, while other studies showed no
association of education with attitudes or awareness
(Einsiedel 2000; Hughes et al. 1997). Further, other evi-
dence suggests that educational background does influence
how much information or perceived benefit an individual
might gain from advertisements and educational material
on genetic testing (Bowen et al. 2009); which in turn, may
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influence participation in genetic testing. As some research
suggests, those from higher education neighborhoods are
more likely to participate in genetic testing for disease
(Hensley Alford et al. 2010). Overall, whatever the
mechanism, the influence of educational level on attitudes
towards genetic testing is unclear, and previous associa-
tions are likely due to other sociodemographic factors that
are correlated with education level.

In contrast to the unclear association between education
and attitudes towards genetic testing, there have been
consistent findings concerning the relationship between
race or ethnicity and attitudes and awareness regarding
testing. In general, minority ethnic groups report lower
knowledge and greater concern regarding genetic testing
(Singer et al. 2004; Suther and Kiros 2009) and are less
accepting of genetic testing than their White counterparts
(Armstrong et al. 2005; Case et al. 2007; Halbert et al.
2006; Hughes et al. 1997; Peters et al. 2004). This is not
surprising given the well-documented mistreatment of
minorities in medical research in the past (Fairchild and
Bayer 1999; Gamble 1993, 1997), and the African Amer-
ican community’s expressed mistrust of medical research
(Corbie-Smith et al. 1999) and genetic testing (Suther and
Kiros 2009; Thompson et al. 2003). In addition, there are
significant racial differences in cultural values (Halbert
et al. 2007) and awareness regarding genetic testing
(MacNew et al. 2010) that may influence an individual’s
perception of medical research including genetics. Given
the current attention to racial/ethnic health disparities and
mounting findings showing genetic variants associated with
heightened disease risk or particular treatment responses
that differ significantly in frequency among racial/ethnic
groups (Ge et al. 2009; Zeigler-Johnson et al. 2008; Zhang
et al. 2009; Zhu et al. 2005), there will likely be increased
interest in racial/ethnic differences in attitudes toward
genetic testing.

Few studies have looked for regional differences in
awareness and attitudes regarding genetic testing that may
implicitly suggest influential sociocultural factors within
each region, not specifically tied to educational background
or race/ethnicity. One study examining regional differences
showed that a lower percentage of Canadian participants
than US participants indicated at least one negative emo-
tional response to genetic testing for hemochromatosis
(Power et al. 2007). Similarities in attitudes towards
genetic testing have also been shown across people of
different backgrounds within the same region. Westerners
and non-Westerner immigrants in the Netherlands were
shown to have similar attitudes towards genetic testing for
cystic fibrosis (Lakeman et al. 2008, 2009).

Cities in the US can be drastically different from each
other, particularly with regard to their culture, structure,
climate, and concentration on education and research. Each

major US city might have its own unique traditions, pas-
times and differing social influences, each tending to have
its own idiosyncrasies developed directly from the history
of the given place, and its people. Much of the culture,
molded by the economy and type of market that is most
prevalent, becomes specialized over time, leading to more
drastic regional differences over time (Scott 2000).

In summary, previous research has focused mostly on
racial/ethnic and socioeconomic differences in attitudes
towards genetic testing. It has been suggested that views
differ mainly by racial/ethnic or socioeconomic status;
however, less research has examined within group and
regional differences. There may be more variability among
people of different regions of the country than people of
different race/ethnicity or socioeconomic strata. The goal
of the current study is to evaluate differences in awareness
and attitudes regarding genetic testing for disease and
ancestry among and within four geographically diverse
regions in the US; Norman, OK; Cincinnati, OH; Harlem,
NY; and Washington, DC.

Methods
Study sample

The sample consisted of 452 persons, 146 (32.3%) males
and 306 (67.7%) females, with a mean age of 48.7 years
(range 18-82, SD = 15.9) (Table 1). Approximately 66%
percent of participants reported that they were married,
widowed, or separated/divorced, and about 32% were
never married. Most of the participants (88.94%) had at
least some college education or were college graduates,
and most (67.04%) were employed. A large proportion of
participants reported their ethnicity as African American
(41.15%); however, about 28% of participants failed to or
chose not to report their ethnicity. All study participants
were attendees at community forums on DNA testing for
ancestry that were held in OK (n = 94), OH (n = 98), NY
(n = 153), and DC (n = 107).

Recruitment and data collection procedures

Participants were recruited through four community-based
forums convened between June 2004 and March 2006 in
Norman, OK; Cincinnati, OH; Harlem, NY; and Wash-
ington, DC. The forums were put together with the help of
local host organizations and advertised through mass
media, community organizations, churches, and flyers.
Attendees came from across the respective states or
metropolitan areas and have/had ongoing contact with the
host sites. Information was not available on where partic-
ipants grew up or how long they had been living in their
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Table 1 Sociodemographic characteristics of the sample

Variables Sites Total (N = 452)
OK (94) OH (98) NY (153) DC (107) n %
Gender
Male 36 27 47 36 146 32.30
Female 58 71 106 71 306 67.70
Age* (years)
18-35 11 19 24 22 76 16.81
36-50 67 67 92 75 301 66.59
51-65 16 12 36 10 74 16.37
Missing data 0 0 1 0 1 0.22
Ethnicity*
African American 29 48 49 60 186 41.15
White 7 10 22 1 40 8.85
Other 6 6 18 14 44 9.73
Mixed 27 3 20 7 57 12.61
Missing data 26 31 44 24 125 27.65
Marital Stat.
Married 44 39 55 35 173 38.27
Widowed 8 5 15 2 30 6.64
Separated/divorced 20 25 25 25 95 21.02
Never married 22 25 56 42 145 32.08
Other 0 4 2 3 9 1.99
Education*
<High school 15 8 20 6 49 10.84
<College 46 52 82 56 236 5221
Graduate/professional 33 38 50 45 166 36.73
Missing data 0 0 1 0 1 0.22
Employ. Stat
Employed 63 73 83 84 303 67.04
Not employed 6 4 22 6 38 8.41
Retired 24 21 48 17 110 24.34
Missing data 1 0 0 0 1 0.22
Job
Student/other 4 4 5 1 14 3.10
Unskilled 5 3 12 2 22 4.87
Skilled 27 21 36 32 116 25.66
Professional 45 58 79 61 243 53.76
Missing data 13 12 21 11 57 12.61
Income
Less than $25,000 21 16 30 14 81 17.92
$25, 000-49,000 28 24 33 27 112 24.78
$50, 000-99,000 28 32 33 39 132 29.20
At least $100,000 9 9 21 18 57 12.61
Missing data 8 17 36 9 70 15.49
Religion*
Christian 78 79 123 74 354 78.67
Other 10 13 23 17 63 14.00
None 4 5 7 17 33 7.33

Three participants, one from OH, NY and DC, were missing data on all demographic variables and were not included in the analyses of site differences in
demographic variables

* Significant difference between groups for the variable (p < 0.05)
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current location. The primary purpose of the forums was to
provide information on genetic ancestry testing and
respond to questions from community members. There was
also some discussion of genetics and disease. Potential
attendees were informed beforehand that free genetic
testing would be offered and that the present study on
attitudes toward genetic testing would be conducted. Vir-
tually all attendees participated in both genetic ancestry
testing and this study. This paper describes awareness and
attitudes of study participants prior to their uptake of
genetic ancestry testing. Study goals and procedures were
explained to participants, after which they received two
copies of the consent form, one to sign and return and the
other to keep for their records. Participants then completed
a 22-item survey eliciting information on their background,
knowledge about their ancestry, awareness and value of
genetic testing for disease and ancestry, perceived benefits
and risks of genetic ancestry testing, and motivations for
having ancestry testing. The survey was self-administered
and comprised both fixed-choice and open-ended items.
Knowledge about personal ancestry was determined by
quantifying the amount of detail the participant reported in
response to an open-ended question asking, “How much do
you know about your ancestry in general?” Approval for
the study was obtained from the Institutional Review Board
at Howard University.

Data analysis

Chi-square tests were performed to analyze site differences
on categorical variables. Fisher’s exact test p values are
reported for comparisons where cell sizes are less than 5.
Significant chi-square tests were followed by logistic
regressions. Variables were recoded for logistic regression
analyses in that the response choice of interest was coded
as ‘1’ and all other responses were coded as ‘0. ANOVA
tests were performed to examine site differences on con-
tinuous variables. All multivariate tests (i.e. logistic
regressions and ANOVAs) controlled for sex, age, and
education. Self-reported ethnicity was not used as a
covariate due to the significant frequency of missing
responses (28%). All data analyses were performed using
SAS 9.0.

Results

Site demographics

We looked at demographic factors to determine what
characteristics among the four sites might relate to differ-

ences in knowledge, awareness and attitudes regarding
genetic testing. Descriptive demographic data by site are

presented in Table 1. A significant chi-square test showed
differences in reported ethnicity among sites in that both
the OH and DC sites had greater percentages of partici-
pants reporting African American ethnicity, 73.4 and
76.9%, respectively, than the OK site, 42.6%, and the NY
site, 45.0% (p < 0.001). Further, the OK site had a sig-
nificantly larger percentage of self-reported mixed ethnic-
ity participants, 39.7%, than the other three sites, <18.4%),
p < 0.05. Over 28% of participants failed to report their
ethnicity. There were no site differences in participants’
tendency to not report their ethnicity. For age, the DC site
was younger than both the OK and OH sites (p = 0.043),
and for education, the DC and OH site had a higher edu-
cation level than both the OK and NY sites (p = 0.036).
The NY site had the largest percentage of unemployed
participants, 9.9 compared to 4.0% on average for all other
sites (p = 0.014). For religion, of all four sites, the DC
group had the largest proportion of participants reporting
“no religion” (15.7 vs. <5.15%) and the smallest propor-
tion of participants identifying with Christianity (68.5 vs.
>80.4; p = 0.01). In summary, the OK and NY sites had
fewer self-reported African Americans, while the DC par-
ticipants were younger, had a higher mean education, and
were less likely to identify with an organized religion than
all other sites. We considered these factors in later analyses
as possible alternative explanations for site differences in
awareness and attitudes.

Experience and awareness

As shown in Table 2, 15.0% of all participants previously
had genetic testing or counseling for disease risk. There
were no site differences in past experience with genetic
testing or counseling.

The DC site reported reading or hearing more about
genetic testing for African ancestry than all other sites
(p < 0.001), and knowing more about genetic testing in
general than the OH site (p < 0.05; Table 3). However,
with respect to knowledge about their personal ancestry,
participants at the OK site reported more detail about their
own personal ancestry than participants in either the OH or
DC group (p = 0.02).

Attitudes

Participants from the NY site were more likely to request
disease-related genetic testing (76.8%) than participants at
all other sites (<65.4%; p = 0.014). In particular, the NY
site was 2.5 times more likely to request genetic testing for
disease than the OK site and about two times more likely
than the OH and DC participants.

When asked, “How important is it to you to find out
more about your ancestry?” the NY group was almost two
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Table 2 Experience and attitudes regarding genetic testing

OK OH NY DC Total p value
Have you had previous genetic testing/counseling?
Yes (%) 9 (9.6) 14 (14.3) 24 (15.7) 21 (19.6) 68 (15.0) 0.381
No (%) 81 (86.2) 83 (84.7) 123 (80.4) 82 (76.6) 369 (81.7)
Unsure (%) 4 (4.3) 1 (1.0) 6 (3.9) 4 (3.7 15 (3.3)
Would you request genetic testing for disease risk?
Yes (%) 54 (58.1) 63 (64.3) 116 (76.8) 70 (65.4) 303 (67.5) 0.014
No (%) 19 (20.4) 12 (12.2) 8 (5.3) 15 (14.0) 54 (12.0)
Unsure (%) 20 (21.5) 23 (23.5) 27 (17.9) 22 (20.5) 92 (20.5)
How important is it to you to find out more about your ancestry?
Not at all important (%) 2 (2.1) 1 (1.0) 2 (1.3) 1(0.9) 6 (1.3) 0.012
Somewhat important (%) 16 (17.0) 29 (29.9) 17 (11.2) 21 (19.4) 83 (18.4)
Very important (%) 76 (80.9) 67 (69.1) 133 (87.5) 86 (79.6) 362 (80.3)
Do you see possible benefits from having a DNA test for ancestry?
No (%) 13 (14.4) 5(5.3) 9(6.2) 7 (6.5) 34 (7.8) 0.066
Yes (%) 77 (85.6) 90 (94.7) 137 (93.8) 100 (93.5) 404 (92.2)
Do you see possible harms or risks from having a DNA test for ancestry?
No (%) 75 (81.5) 86 (88.7) 125 (85.0) 90 (84.1) 376 (84.9) 0.585
Yes (%) 17 (18.5) 11 (11.3) 22 (15.0) 17 (15.9) 67 (15.1)
Which do you value more personally?
Ancestry testing (%) 34.0 (37.0) 10.0 (10.5) 26.0 (17.8) 29.0 (26.9) 99.0 (22.4) <0.001
Genetic testing for disease risk (%) 3.0 (3.3) 15.0 (15.8) 3.0 (2.1) 9.0 (8.3) 30.0 (6.8)
Both equally (%) 55.0 (59.8) 70.0 (73.7) 117.0 (80.1) 70.0 (64.8) 312.0 (70.7)
Table 3 Awareness about genetic testing and knowledge about personal ancestry
OK OH NY DC p value
Means (SE) Means (SE) Means (SE) Means (SE)
How much have you read or heard about genetic 4.47 (0.18) 4.18% (0.18) 4.46 (0.14) 4.74° (0.17) 0.169
(DNA) testing in general?
How much have you read or heard about genetic 4.09 (0.19) 4.01 (0.19) 4.15 (0.15) 4.11 (0.18) 0.984
testing for disease risk?
How much have you read or heard about genetic 3.63 (0.20) 3.32 (0.19) 3.97 (0.15) 4.59* (0.19) <0.001
testing for African ancestry?
How much do you know about your ancestry in general 2.40% (0.09) 2.16° (0.08) 2.32 (0.07) 2.12° (0.08) <0.02

(not only your African ancestry)?

* Significantly different from all other groups p = <0.01
2 Significantly different from ° < 0.05

times more likely to indicate “very important” than the
DC and OK groups, and was three times more likely to
indicate “very important” than the OH group (p = 0.012;
Table 2). The OK group tended to see less benefit in
genetic testing for ancestry than participants from other
sites, but this association only approached significance
(p = 0.06). It appears that overall the NY group had
the most positive attitude toward genetic testing and the
OK group had the least positive. Seventy percent of par-
ticipants in the study valued both genetic testing for dis-
ease and ancestry equally. However, although the OK
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participants were least positive about both ancestry and
disease testing than participants from the other three sites,
they valued ancestry testing more than disease testing. In
fact, OK participants were 2.6 and 4.7 times more likely to
value ancestry testing over disease testing than the OH
and NY sites, respectively (p < 0.001). We performed a
sub-group analysis limiting the sample to individuals
reporting any African ethnicity and found that the effect
showing a preference for ancestry testing over disease
testing among the OK group remained significant
(p = 0.004).
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Table 4 Principal components items and loadings

Awareness Attitude
Would you request genetic testing for disease risk? —0.05 0.53*
Do you see possible benefits from having a DNA test for ancestry? 0.03 —0.52%
How important is it to you to find out more about your ancestry? 0.02 0.45%
Do you see possible harms or risks from having a DNA test for ancestry? 0.09 0.05
How much have you read or heard about genetic (DNA) testing in general? (1-7) 0.40% —0.03
How much have you read or heard about genetic testing for disease risk? (1-7) 0.38* —0.06
How much have you read or heard about genetic testing for African ancestry? (1-7) 0.36* —0.03

Are site differences due to previous experience,
ethnicity, or religion?

To determine whether the above site differences in
awareness and attitudes were due to other variables, we
reran each multivariate model and added separately the
following variables as covariates: previous experience with
genetic testing/counseling, self-reported ethnicity, and
religion. If these variables explained the effect of site dif-
ferences, when added to the model, site would no longer be
significant or the effect of site would decrease. In each
model, however, the site differences remained and were
independent of all covariates. Thus, site differences in
awareness and attitudes are independent of factors such as
previous experiences and religion. It is difficult to deter-
mine whether self-reported ethnicity may explain these
effects due to the significant amount of missing data on this
variable. However, when limiting the sample to only those
with available ethnicity data (n = 327), there were still
significant site differences in attitudes and awareness; and,
including ethnicity in the model did not attenuate these
effects.

Principal components of attitudes and awareness

To help illustrate the findings of this study, the differences
across the US in awareness and attitudes towards genetic
testing, we ran a principal component analysis on partici-
pant responses to seven items that represent attitudes and
awareness concerning genetic testing for disease and
ancestry to identify principal components describing the
most variation in the data. Table 4 shows items and load-
ings for the top two principal components which together
explain 50% of the variance in participant responses; the
first component representing awareness and the second
representing attitudes towards testing. One item, “Do you
see possible harms or risks from having a DNA test for
ancestry?” did not load significantly on either component.

Figure 1 shows means for these top two components by
site. The data plot of the two top principal components for
each site suggests that examining the combinations of both

Relative Mean Position for Each City on Attitude and Awareness
Toward Genetic Testing for Disease and Ancestry
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Fig. 1 Site differences in attitude and awareness factor scores

awareness and attitudes may reveal even more divergence
between each site than was evident when looking at indi-
vidual factors alone; regions are more clearly differentiated
from each other in respect to awareness and attitudes. The
DC participants expressed the highest awareness of genetic
testing for disease and ancestry but were neutral in their
attitudes. NY site participants expressed the most positive
attitude towards testing while reporting only average
awareness. The OH site reported being neutral in attitude
and low in awareness, while the OK site reported the least
positive attitude towards testing and below average
awareness. These stark regional differences in attitudes and
awareness could not be better explained by any other
measured variable.

Discussion

The current study benefited from a sample that was
socioeconomically, ethnically, and regionally diverse.
Unlike research by Chen and Goodson (2007) that indicates
associations between genetic testing attitudes and socio-
economic status, gender, and age, our findings show that
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differences in awareness and attitudes among four geo-
graphically diverse major cities in the US: Norman, OK;
Cincinnati, OH; Harlem, NY; and Washington, DC, could
not be better accounted for by demographic factors that
have typically been associated with attitudes towards
genetic testing. Findings from this study suggest that eth-
nicity alone does not determine an individual’s socioenvi-
ronmental experience or beliefs about genetic testing. This
paper presents a different perspective from previous studies
that treated ethnic groups as monolithic and have suggested
awareness, beliefs, and attitudes towards genetic testing for
disease are largely driven by ethnicity (see Lannin et al.
1998; Lerman et al. 1999; Palmer et al. 2008; Suther and
Kiros 2009). Instead, our findings point to awareness and
attitude differences within ethnic groups and similarities
across ethnic groups residing in the same region.

Although 28% of the participants chose to not report
their ethnicity, the data that we do have indicates that our
sample was ethnically diverse. Forty-two percent identified
as African American, 9% as White, and 13% as mixed. The
remaining participants reported other ethnicities not
broadly categorized (i.e. East African, West African, Afro-
Caribbean, Central American, Native American, or Central
African). The preponderance of missing self-report eth-
nicity data in this study may reflect public attitudes towards
genetic testing and/or race. Other variables that typically
have a high frequency of non-response for surveys, such as
income and occupation had lower levels of missing data
(12 and 15%, respectively) than self-reported ethnicity in
the current study. Missing ethnicity data was not associated
with education, SES, or geographic region. Participants
were also asked to report the ethnicity of their parents and
grandparents. Of those participants who did not report their
own ethnicity, only 23% failed to report ethnicity for any
of their grandparents, suggesting that participants were
deliberate and may have had a variety of motivations
underlying their pattern of reporting for ethnicity.

Participants may have chosen to not report their own
ethnicity for several reasons including an uncertainty about
their own ethnicity and fear of being wrong, perceived lack
of privacy, and the potential for misuse and misinterpre-
tation of this information. The use of race and ethnicity in
the research and clinical settings has historically been
problematic (Caulfield et al. 2009; Duster 2006). Given the
current social context of racial profiling, growing inequi-
ties, and media hype, the potential harms associated with
racial and ethnic categorization cannot be ignored (Varcoe
et al. 2009). These issues might be associated with the reluc-
tance of some participants to report their own ethnicity.

The sites used for the sample were geographically dis-
persed, with an average of 530 miles between each site and
over 1,500 miles separating Norman, OK, from Harlem,
NY. Thus the current study was well designed to identify
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possible regional differences in the lay public’s awareness
and attitudes regarding genetic testing for disease and
ancestry, while also ruling out demographic factors that
could logically account for these differences.

The Harlem, NY, group had the largest percentage of
unemployed and the largest percentage of White partici-
pants. The NY group reported being more likely to request
genetic testing for disease and placed the most importance
on finding out more about their ancestry. Overall, the NY
group had the most positive attitude towards genetic testing
while reporting average awareness.

Harlem, NY, is traditionally a predominantly Black area
that has experienced significant ethnic shifts due to eco-
nomic boom and bust cycles (Taylor 1998). Being at the
heart of NY, an international city, Harlem may be fully
exposed to a culture of curiosity and openness to new ideas,
thus promoting positive attitudes towards science and
medicine.

The Washington, DC group was the youngest, had the
largest percentage of African Americans, and had the
largest proportion of participants with no religious affilia-
tion. The DC site reported reading and hearing more about
genetic testing for African ancestry and generally had more
awareness of genetic testing than all other sites.

Washington, DC differs from all US cities because it
was specifically established to serve as the nation’s capital
by the Constitution of the United States (United States
National Park Service and Parks and History Association
1987). It has been embroiled in issues of politics, policy,
race, and national identity from the very beginning (Taylor
1998). DC residents potentially have more exposure to
genetic testing information due to the presence of a number
of academic and policy institutions in the area and prox-
imity to the National Institutes of Health, as well as media
communications in DC surrounding the genetic testing
discourse. Washington, DC is also home to a prominent
genetic ancestry testing company (i.e., African Ancestry
Inc.), which might partially account for the increased
awareness among DC participants about genetic testing for
African ancestry. Prior research suggesting that DTC
advertising of genetic testing is positively associated with
awareness of genetic testing (Bowen et al. 2009) supports
this hypothesis.

The Cincinnati, OH group had a large percentage of
African Americans and the smallest number of participants
identifying as mixed. The OH group was least likely to
indicate that finding out more about their ancestry was very
important and generally reported the lowest level of
awareness about genetic testing.

Cincinnati, OH, is sometimes thought of as the first
purely American city, lacking the heavy European influ-
ence that was present on the east coast (Taylor 1998). Race
relations in Cincinnati have historically been tense as it lies
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at the intersection of states that allowed slavery before the
Civil War, namely Kentucky, and one that did not, namely
Ohio, as well as being an important stop on the Under-
ground Railroad (Taylor 1998). Despite the highly racial-
ized history of Cincinnati, however, ethnic identity did not
seem to influence the pattern of responding among this
group.

The Norman, OK group was the most ethnically diverse
with almost 30% of the participants reporting mixed eth-
nicity. This may have been due to a high number of par-
ticipants within the OK group that believed they had
considerable Indigenous American ancestry. Accordingly,
they reported more details about their personal ancestries
than other sites.

Norman, OK, is approximately 20 miles south of
downtown Oklahoma City. Among study sites Oklahoma is
unique due to its Native American heritage (May 1996). It
has the second largest population of Native Americans
(United States Bureau of the Census Geography Division
2002) and more than 25 Native American languages are
spoken in the state, the most of any state (King 2008).

The general reluctance of some Native Americans or
Native American tribes to participate in genetic research
and other genetics-related activities has been well dis-
cussed (Bolnick et al. 2007; International HapMap Con-
sortium 2004; TallBear 2007) and supports most attitudinal
findings from the OK participants in this study, many of
whom claim some Native American ancestry. The OK site
had below average awareness about genetic testing and
expressed the least positive attitudes towards genetic test-
ing, but, interestingly, valued ancestry testing more than dis-
ease testing. Their preference for ancestry testing might be due
to the potential or expected material gains associated with
having evidence of one’s Native American ancestry.

Overall, whatever the factors underlying these regional
differences, clear distinctions among the sites can be made
in terms of awareness and attitudes regarding genetic
testing that are surprisingly not better explained by
demographic factors. Our interpretations of the outcomes
are largely speculative; however, our explanations con-
cerning findings for Washington, DC and Oklahoma are
based on years of experience working with the participat-
ing communities and host organizations at those sites, as
well as our unpublished data and observations of what
ensued at the forums. Our study is an incremental step
towards filling the gap in knowledge regarding differences
in awareness and attitudes toward genetic testing in general
and ancestry testing in particular. Further research will be
needed to validate our findings and determine specific
underlying factors.

The results from this study must be interpreted in the
context of the following limitations. First, the unavail-
ability of self-reported ethnicity for many participants

compromised our ability to adequately explore the rela-
tionship of that variable to awareness and attitudes. Sec-
ond, all study participants attended a forum on ancestry
testing and volunteered for free genetic testing for ancestry,
thus the sample is subject to selection bias. The sample is
unlikely to be representative of the population. Most par-
ticipants generally had positive views towards genetic
testing, which is expected given that all participants
voluntarily attended a forum on genetic testing for
ancestry. Third, the Southern and Western regions of the
country were not represented in the study. Their inclusion
may have added to the present findings and resulted in
larger and more informative regional differences. Despite
these limitations, we argue that the additional ethnicity
information as well as the inclusion of individuals who
would not have attended a forum on genetic ancestry
testing, individuals who did not receive genetic testing,
and individuals from other geographic regions (e.g.,
Western and Southern states) might have only further
strengthened our results by providing more variability in
responses, and potentially further differentiating the sites.
Our results provide insight from four cities and can (1)
inform the development or refinement of a concept model
of factors that are linked to genetic testing and (2) guide
future studies seeking to explain why there are differ-
ences in awareness and attitudes regarding genetic
testing.

In conclusion, we make a couple of recommendations
for future research. First, research identifying cultural and
social factors that may underlie these regional differences
is needed. Several factors were not measured or accounted
for in the current study that may influence or help explain
differences in awareness and attitudes towards genetic
testing. Cultural beliefs, attitudes, and behaviors, including
spiritual faith and religious practices, have been associated
with openness and response to genetic testing for disease
(Hughes et al. 2003; Lannin et al. 1998; Schwartz et al.
2000). Other belief systems such as temporal orientation
and communalism have also been associated with likeli-
hood to seek genetic testing for disease (Halbert et al.
2005; Hughes et al. 2003; Lukwago et al. 2003). In addi-
tion, experiences are shaped differently in different loca-
tions with different histories of race and class. For
example, what it is to be black in Norman, OK—especially
as that might relate to entangled histories with Native
American tribes—may be quite different from what it is to
be black in Harlem, NY or Washington, DC. The case of
Cincinnati further demonstrates the complexity of the
relationship between history/experience and attitudes.
Future studies will benefit from increased sociological
rigor and attention to the individual and collective beliefs,
values, and experiences that potentially mediate the
observed regional differences shown in the current study.
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Understanding the covariances and interactions among
these socioenvironmental factors and the genetics that
underlie health outcomes will facilitate the genetic coun-
seling process associated with individual genetic testing as
well as our ability to understand and improve individual
and group health (Gravlee et al. 2009). As demonstrated by
our study, further exploration of the attitudes toward
health-related genetic testing versus ancestry testing is
warranted.

Second, there is a need for additional general population
studies of awareness and attitudes regarding genetic test-
ing, particularly ancestry testing. Studies utilizing conve-
nient samples, such as reported here, can be informative,
but limit the generalizability of findings. The most useful
study designs are likely to be those that enable us to also
gather perspectives from persons with little or no interest in
the testing under investigation.

Third, our results suggest that research findings from
single sites should be interpreted with caution. Few
studies have included samples from multiple regions
across the US, a factor that may have contributed to the
inconsistencies in previous findings. More regionally
diverse samples are needed to fully explore the differ-
ences that geography makes in test takers’ awareness and
attitudes including differences in ethnic and socioeco-
nomic identity formation across space and time. Such
studies could prove invaluable in informing decisions
about the development of state-wide and perhaps national
policies regarding genetic testing. Further, the current
study is differentiated from other similar studies in that
our survey included several open-ended items, which
potentially gives the results added depth and breadth.
Standardization of surveying methods for general social
awareness and attitudes related to science and medicine
will help increase our ability to collect and compare data
nationally and internationally.

Attitudes towards genetic testing result from a complex
contribution of beliefs and perspectives that are constantly
in flux and ever changing (Condit 2001). These changing
tides may be less due to polar ethnic influences than once
thought. Rather, factors local to the individual such as
regional history and culture may be more influential than
social identity.
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