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MUTATIONS IN BRCA1 OR

BRCA2 confer a signifi-
cantly increased risk of
breast and ovarian can-

cer. Women with a BRCA1/2 mutation
have a lifetime breast cancer risk of 50%
to 85% and a lifetime ovarian cancer
risk of 14% to 40%.1 Testing for muta-
tions in BRCA1/2 can provide indi-
vidual information about breast and
ovarian cancer risk that may affect de-
cisions about prophylactic surgery, che-
moprevention, and screening.2 In ad-
dition, the identification of a BRCA1/2
mutation within a family can allow
other family members to better define
their own risk of cancer. BRCA1/2 mu-
tations are rare in the general popula-
tion; however, women with a family his-
tory of breast and ovarian cancer are at
increased risk of carrying a mutation.3

Although clinical testing for BRCA1/2
mutations became available in 1996,
relatively little is known about the de-
terminants of testing use in the gen-
eral population, including potential ra-
cial differences in utilization. Although
many prior studies have examined in-
terest in testing among the general
population, the correlation between
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Context Given the current context of racial disparities in health and health care and
the historical context of eugenics, racial disparities in the use of genetic susceptibility
testing have been widely anticipated. However, to our knowledge there are no pub-
lished studies examining the magnitude and determinants of racial differences in the
use of genetic susceptibility testing.

Objectives To investigate the relationship between race and the use of BRCA1/2
counseling among women with a family history of breast or ovarian cancer and to
determine the contribution of socioeconomic characteristics, cancer risk perception and
worry, attitudes about genetic testing, and interactions with primary care physicians
to racial differences in utilization.

Design, Setting, and Participants Case-control study (December 1999-August
2003) of 408 women with a family history of breast or ovarian cancer, of whom 217
underwent genetic counseling for BRCA1/2 testing (cases) and 191 women did not
(controls). Participants received primary care within a large health system in greater
Philadelphia, Pa.

Main Outcome Measures Probability of carrying a BRCA1/2 mutation, socioeco-
nomic characteristics, perception of breast and ovarian cancer risk, worry about breast
and ovarian cancer, attitudes about BRCA1/2 testing, and primary care physician dis-
cussion of BRCA1/2 testing were measured prior to undergoing BRCA1/2 counseling
for cases and at the time of enrollment for controls.

Results African American women with a family history of breast or ovarian cancer
were significantly less likely to undergo genetic counseling for BRCA1/2 testing than
were white women with a family history of breast or ovarian cancer (odds ratio, 0.22;
95% confidence interval, 0.12-0.40). This association persisted after adjustment for
probability of BRCA1/2 mutation, socioeconomic characteristics, breast and ovarian
cancer risk perception and worry, attitudes about the risks and benefits of BRCA1/2
testing, and primary care physician discussion of BRCA1/2 testing (adjusted odds ra-
tio for African American vs white, 0.28; 95% confidence interval, 0.09-0.89).

Conclusions Racial disparities in the use of BRCA1/2 counseling are large and do
not appear to be explained by differences in risk factors for carrying a BRCA1/2 mu-
tation, socioeconomic factors, risk perception, attitudes, or primary care physician rec-
ommendations. The benefit of predictive genetic testing will not be fully realized un-
less these disparities can be addressed.
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level of interest and actual testing use
has been poor and the determinants of
interest inconsistent.4-8 Most prior stud-
ies of actual use of testing have fo-
cused on (1) decisions about testing
once women have participated in ge-
netic counseling; (2) descriptive char-
acteristics of women undergoing test-
ing; or (3) the uptake of testing among
high-risk families involved in re-
search protocols.9-14 These studies have
generally included mostly white
women. However, it is unclear whether
this low prevalence of nonwhite par-
ticipants represents the populations
being studied (eg, hereditary breast can-
cer families participating in research
registries) or indicates a racial dispar-
ity in the use of testing.

There are several reasons to believe
that racial disparities in the use of pre-
dictive genetic testing are likely to ex-
ist. Disparities have been demonstrated
in most areas of health care and may be
greatest for new technologies.15 Some
populations may be particularly likely to
distrust genetic testing because of his-
torical attempts to label certain racial
groups as genetically inferior.16 Genetic
testing is expensive and may be inacces-
sible to individuals with fewer financial
resources. Racial differences in atti-
tudes have been demonstrated for many
components of medical care and may ex-
ist for genetic testing.17

Given the lack of empirical data
about the utilization of genetic testing
in the general population and concern
about the potential existence of racial
disparities in this area, the goals of this
study were to assess the association be-
tween race and use of genetic counsel-
ing for BRCA1/2 testing among women
at risk of carrying a BRCA1/2 muta-
tion and to evaluate the potential con-
tributions of socioeconomic character-
istics, cancer risk perception and worry,
attitudes about genetic testing, and in-
teractions with primary care physi-
cians to this association.

METHODS
Study Design

We conducted a health system popula-
tion–based case-control study to iden-

tify the determinants of the use of ge-
netic counseling for BRCA1/2 testing
among women with a family history of
breast or ovarian cancer. The use of
BRCA1/2 counseling was selected as the
outcome of interest because we were in-
terested in the factors associated with re-
ferral for genetic testing rather than the
decisions about testing after genetic
counseling. Approximately three quar-
ters of women who underwent coun-
seling completed BRCA1/2 testing after
counseling. The study protocol was ap-
proved by the institutional review board
at the University of Pennsylvania.

Study Participants

The reference population was defined
as women between the ages of 18 and
80 years who had seen a primary care
physician within the University of
Pennsylvania Health System in the 3
years prior to the start of the study. Dur-
ing the study, the University of Penn-
sylvania Health System included ap-
proximate ly 225 pr imary care
physicians who saw more than 250 000
primary care patients annually. The pri-
mary care physician population was
42% women; 5.4% African American,
7.7% Asian American, 1.5% Hispanic,
and 85.4% white. The reference popu-
lation was identified using billing da-
tabases. Women from the reference
population were included in the study
if they had a first- or second-degree rela-
tive with a breast or ovarian cancer di-
agnosis. Because the primary aim of the
study was to identify the determinants
of BRCA1/2 counseling among women
who would be targeted for primary can-
cer prevention, women were excluded
if they had a personal diagnosis of breast
or ovarian cancer. In addition, women
were excluded if they were identified
as being unable to participate because
of illness or mental incapacity by their
primary care physician.

Cases were all women from the ref-
erence population who presented for
genetic counseling at the Cancer Risk
Evaluation Program at the University
of Pennsylvania Health System be-
tween December 1999 and August
2003. At the time of the study, the Can-

cer Risk Evaluation Program was the
primary provider practice of genetic
counseling within the University of
Pennsylvania Health System. Of the 449
women who participated in the Can-
cer Risk Evaluation Program over the
study period, 355 completed data col-
lection for a response rate of 79%.

Controls were a random sample of
women from the reference population
who had not participated in genetic
counseling for BRCA1/2 testing. Con-
trols were accrued every 6 months dur-
ing the study to approximate the tim-
ing of case accrual. At each 6-month
interval, a sample of controls was se-
lected equal to twice the number of
cases accrued over the prior 6 months.
Controls were excluded if they had pre-
viously participated in BRCA1/2 ge-
netic counseling. Of the 956 eligible
controls, 603 were successfully en-
rolled for a response rate of 63.1%.

It was not possible to assess per-
sonal or family cancer history from the
billing database. Thus, family and per-
sonal history of cancer was measured
by self-report at the time of data col-
lection and used to define the final study
population. Of the 1062 women who
completed data collection, 392 women
were not included in the final sample
because they did not have a family his-
tory of breast cancer (375 controls and
17 cases). In addition, 254 women were
excluded because they had a personal
diagnosis of breast cancer (38 con-
trols and 224 cases).

Data Collection

Data were collected using a mailed self-
administered questionnaire, with cases
completing the questionnaire prior to
being seen at the Cancer Risk Evalua-
tion Program. Potential participants were
informed that participation was com-
pletely voluntary and would have no
effect on their medical care, that their
responses would be confidential, and
that completion of the questionnaire rep-
resented their consent to participate.

Measures

Sociodemographic Characteristics.
Age, education, and annual house-
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hold income were measured using items
from the Behavioral Risk Factor Sur-
veillance System 1998 question-
naire.18 Race/ethnicity and religious
heritage were measured by self-report
using items developed from the US Cen-
sus guidelines.19

Probability of BRCA1/2 Mutation.
Each woman’s probability of carrying
a BRCA1/2 mutation was calculated
from a prediction model developed by
Frank et al.20,21 This model includes
family history of breast cancer (num-
ber of relatives diagnosed before age 50
years and number of relatives diag-
nosed at age 50 years or older), family
history of ovarian cancer, and Ash-
kenazi Jewish heritage.

Cancer Risk Perception and Worry.
Participants were asked to rate their life-
time risk of developing cancer in 3 ways:
(1) on a scale from 0% to 100%; (2) on
a 7-point Likert scale ranging from very
low to very high; and (3) compared with
the average woman using a 7-point
Likert scale ranging from much lower
to much higher.22 Risk perception was
assessed separately for breast and ovar-
ian cancer. Because items for each can-
cer were highly correlated and the re-
sults were substantively the same
irrespective of the measure used, we pre-
sent the analyses using the compara-
tive 7-point Likert scale for each can-
cer. Cancer worry was measured using
a previously developed scale that in-
cludes 2 items: “How often do you worry
about developing breast (or ovarian)
cancer?” and “How often does worry
about breast (or ovarian) cancer inter-
fere with your life?” with response op-
tions on a 7-point Likert scale ranging
from not at all to all of the time.23 Sepa-
rate breast and ovarian cancer worry
scores were created by averaging the
scores for the 2 items for each cancer.

Attitudes About Genetic Testing. At-
titudes were assessed by asking partici-
pants to endorse statements about the
risk and benefits of BRCA1/2 testing us-
ing a 7-point Likert scale ranging from
strongly disagree to strongly agree.9,24

For these analyses, attitudes were
grouped into 4 domains: information
from testing (6 items); discrimination

from testing (3 items); reassurance from
testing (2 items); and anxiety from test-
ing (2 items). Summative scores were
created for each of these domains by av-
eraging the scores on individual items.
The multi-item measures of informa-
tion from testing and discrimination
from testing had reasonable internal
consistency (Cronbach �, 0.74 and
0.77, respectively) and item total cor-
relations between 0.34 and 0.76.

Primary Care Physician Visits and
Discussions of BRCA1/2 Testing. In-
dividual items assessed how often the
respondent had seen a gynecologist and
how often she had seen a primary care
physician other than a gynecologist in
the past year. Response options were 0
times, 1 to 2 times, 3 to 5 times, and
more than 5 times. In addition, for each
specialty of physician, respondents were
asked if they had discussed BRCA1/2
testing.

Statistical Analysis

Fisher exact tests, �2 tests, and t tests
were used to assess the statistical sig-
nificance of differences in the charac-
teristics of cases and controls as indi-
cated. Because the risk perception,
cancer worry and attitudinal mea-
sures were ordinal variables and not
normally distributed, we categorized
scores into 3 groups based on a priori
cut points: low (scores�4); medium
(score of 4); and high (scores�4).
These measures were compared be-
tween cases and controls using �2 tests.
Multiple logistic regression was used to
adjust the association between race and
use of BRCA1/2 counseling for poten-
tial mediating and confounding vari-
ables, which we specified a priori. Be-
cause less than 10% of our study
population was from racial/ethnic
groups other than African American
and white, we focused the multivari-
ate analyses on the comparison of Af-
rican American and white women and
excluded women of other racial/
ethnic groups from the analyses.
Groups of variables were added sequen-
tially to the model to observe the effect
on the race coefficient. Age, probabil-
ity of a BRCA1/2 mutation, risk per-

ception, cancer worry, and attitudinal
variables were entered into the model
as linear terms. Because some of the
psychological factors (risk perception
and worry) were moderately corre-
lated (Pearson correlation coeffi-
cients, 0.19-0.58) and potentially in-
troduced collinearity into the model, we
also constructed models using a com-
posite score for risk perception/
cancer worry. The race coefficient in the
model using the composite score was
not substantively different from the
model including each individual mea-
sure of risk perception and worry; thus,
we present the models with the indi-
vidual measures. The final model dem-
onstrated reasonable performance with
a nonsignificant Hosmer-Lemeshow
goodness-of-fit statistic (P = .34; 10
groups) and a C statistic of 0.92. The
analyses were conducted using Stata 7.0
software package (Stata Corp. College
Station, Tex). All hypothesis tests were
2-tailed, using a P=.05 level of signifi-
cance.

RESULTS
The characteristics of the 217 cases and
191 controls are reported in TABLE 1.
Among women with a family history of
breast or ovarian cancer, women who
underwent BRCA1/2 counseling (cases)
were significantly less likely to be Af-
rican American than women who did
not undergo BRCA1/2 counseling (7.4%
of cases vs 28.8% of controls). In ad-
dition, women undergoing BRCA1/2
counseling had a greater probability of
carrying a BRCA1/2 mutation, were
younger, more likely to be Jewish, and
more likely to be married. Education
and annual household income levels
were associated with use of BRCA1/2
counseling but type of health insur-
ance coverage was not. Women who
underwent BRCA1/2 counseling were
more likely to have seen a gynecolo-
gist more than 2 times in the past year,
but less likely to have seen a primary
care physician other than a gynecolo-
gist. Discussion of BRCA1/2 testing by
their gynecologist or primary care phy-
sician was associated with use of
BRCA1/2 counseling.
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Cancer risk perception, cancer worry,
and attitudes about BRCA1/2 testing are
reported in (TABLE 2). Each measure
of risk perception and worry was sig-

nificantly higher among cases than con-
trols. Attitudes about genetic testing
were also significantly associated with
the use of BRCA1/2 counseling, with

women who underwent counseling
being more likely to endorse the ben-
efits of testing including the potential
to gain information and reassurance. In-
terestingly, women who underwent
BRCA1/2 counseling were more likely
to endorse concerns about anxiety from
BRCA1/2 testing.

The estimate of the inverse associa-
tion between African American race and
BRCA1/2 counseling changed very little
after adjustment for probability of a
BRCA1/2 mutation, socioeconomic
characteristics, cancer risk perception
and worry, attitudes about genetic test-
ing, and primary care physician visits
and discussions of BRCA1/2 testing
(TABLE 3). Adjustment for racial dif-
ferences in BRCA1/2 mutation prob-
ability, sociodemographic factors, and
risk perception led to slight increases
in the point estimate of the odds ratio
(OR) for the association between race
and BRCA1/2 counseling (OR, 0.22-
0.40), with the race coefficient no
longer reaching strict statistical signifi-
cance in the model including probabil-
ity of a BRCA1/2 mutation, sociodemo-
graphic factors, and psychological
factors (OR, 0.40; P=.08). However,
further adjustment for attitudes about
genetic testing and primary care phy-
sician interactions yielded a decrease in
the point estimate for the race coeffi-
cient (OR, 0.40-0.28) and increase in
the statistical significance. In the final
multivariate analysis, use of BRCA1/2
counseling remained strongly in-
versely associated with African Ameri-
can race (P=.01). This association also
held when the sample was restricted to
women who were not of Ashkenazi de-
scent (adjusted OR, 0.26; 95% confi-
dence interval [CI], 0.07-0.94). In ad-
dition, in the final model, use of
BRCA1/2 counseling was positively as-
sociated with the probability of
BRCA1/2 mutation, younger age, higher
breast cancer risk perception, higher
ovarian cancer worry, and attitudes
about discrimination and reassurance
from testing. In addition, use of
BRCA1/2 counseling was more com-
mon among women who had dis-
cussed BRCA1/2 testing with their gy-

Table 1. Participant Characteristics

No. (%)

P Value
Cases

(n = 217)
Controls
(n = 191)

Age, mean (range), y 42.5 (19-66) 53.1 (20-89) �.001

Predicted risk of BRCA1/2 mutation, mean* 8.40 4.62 �.001

Race/ethnicity
African American 7.4 (16) 28.8 (55)

Asian American 3.3 (7) 3.2 (6)

White 84.8 (184) 65.8 (126) �.001

Hispanic 0 2.1 (4)

Other† 4.6 (10) 0

Religious heritage
Jewish 29.2 (59) 11.0 (20)

Christian 52.0 (105) 59.9 (109)
�.001

Other religion 12.9 (26) 13.2 (24)

None reported 5.9 (12) 15.9 (29)

Family history of breast cancer, ovarian cancer,
or both

Second-degree relative only 13.6 59.2 (113)

First-degree relative only 33.2 (72) 33.0 (63) �.001

First- and second-degree relative 53.3 7.8 (15)

Marital status
Single 16.8 (35) 16.5 (31)

Married 68.3 (142) 53.2 (100)
.002

Divorced/separated 11.1 (23) 15.4 (29)

Widowed 2.4 (5) 13.8 (26)

Education
High school or less 12.4 (26) 28.3 (54)

Some college 19.1 (40) 33.5 (64)
�.001

College degree 31.6 (66) 19.4 (37)

Graduate school 36.8 (77) 18.9 (36)

Annual household income
�$30 000 9.2 (20) 17.3 (33)

$30 000-$49 999 14.8 (32) 13.1 (25)

$50 000-$70 000 13.4 (29) 15.7 (30) �.001

�$70 000 49.3 (107) 25.7 (49)

Not reported 13.4 (29) 28.3 (54)

Health insurance
None 1.5 (3) 2.1 (4)

Health maintenance organization 74.6 (150) 74.7 (142)
.96

Preferred provider organization 15.9 (32) 14.7 (28)

Fee for service 8.0 (16) 8.4 (16)

Primary care physician interactions,
Saw gynecologist �2 times in past year 39.6 (86) 29.8 (57) .04

Gynecologist discussed BRCA testing 34.1 (74) 2.6 (5) �.001

Saw other primary care physician �2 times
in past year

40.6 (88) 58.6 (112) �.001

Other primary care physician discussed
BRCA testing

23.2 (42) 1.2 (2) �.001

*Predicted risk of being found to have a mutation in full BRCA1/2 sequencing based on family cancer history and pres-
ence or absence of Ashkenazi Jewish heritage according to prediction models developed by Frank et al.20

†Other category denotes racial/ethnic populations numerically represented in trace numbers and participants who did
not disclose race/ethnicity.
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Table 3. Logistic Regression Models of the Association Between Race and the Use of BRCA1/2 Counseling
OR (95% CI) by Variables Included in Logistic Regression Models*

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

African American (vs white) 0.22 (0.12-0.40) 0.27 (0.14-0.49) 0.36 (0.17-0.78) 0.40 (0.14-1.08) 0.30 (0.10-0.89) 0.28 (0.09-0.89)

Probability of BRCA1/2 mutation† 1.28 (1.17-1.39) 1.30 (1.19-1.43) 1.23 (1.10-1.38) 1.25 (1.10-1.42) 1.25 (1.10-1.42)

Sociodemographic factors
Age (each 1-year increase) 0.94 (0.91-0.96) 0.95 (0.92-0.98) 0.96 (0.94-0.99) 0.97 (0.93-0.99)

Marital status (married vs not married) 1.15 (0.64-2.09) 1.19 (0.58-2.45) 1.11 (0.52-2.38) 1.27 (0.57-2.86)

Education (�college degree vs
�college degree)

2.09 (1.15-3.80) 2.26 (1.11-4.65) 1.98 (0.95-4.10) 1.65 (0.76-3.59)

Annual household income
(�$50 000 vs �$50 000)

0.84 (0.42-1.69) 1.37 (0.58-3.23) 1.71 (0.67-4.34) 1.90 (0.70-5.15)

Health insurance (Non-FFS vs FFS) 0.54 (0.19-1.48) 0.38 (0.09-1.62) 0.39 (0.09-1.80) 0.37 (0.08-1.76)

Psychological factors‡
Risk perception

Breast cancer 2.79 (1.98-3.91) 2.87 (2.00-4.11) 2.88 (1.98-4.21)

Ovarian cancer 0.79 (0.58-1.09) 0.80 (0.57-1.11) 0.78 (0.56-1.10)

Cancer worry
Breast cancer 0.88 (0.63-1.24) 0.88 (0.61-1.28) 0.88 (0.59-1.29)

Ovarian cancer 1.53 (1.04-2.25) 1.52 (1.00-2.30) 1.56 (1.02-2.38)

Attitudinal factors†
Testing leads to discrimination 0.77 (0.60-0.99) 0.74 (0.57-0.96)

Testing provides information 0.93 (0.64-1.35) 0.93 (0.63-1.36)

Testing creates anxiety 1.07 (0.80-1.42) 1.11 (0.82-1.50)

Testing provides reassurance 1.54 (1.13-2.08) 1.60 (1.15-2.23)

Primary care provider factors
Gynecologist visits �2 times in last year 1.21 (0.56-2.58)

Gynecologist discussed BRCA test 1.79 (1.02-3.13)

Other primary care physician visits �2 times
in last year

0.70 (0.34-1.47)

Primary care physician discussed BRCA test 1.93 (1.00-3.74)

Abbreviations: CI, confidence interval; FFS, fee for service; OR, odds ratio.
*Higher model numbers indicate the previous model plus 1 factor. Model 1 indicates race only; model 2, model 1 plus probability of BRCA 1/2 mutation; model 3, model 2 plus socio-

demographic factors; model 4, model 3 plus psychological factors; model 5, model 4 plus attitudinal factors; model 6, model 5 plus primary care physician factors.
†For each 1% increase in risk.
‡For each 1-point increase on Likert scale.

Table 2. Cancer Risk Perception, Cancer Worry, and Attitudes About BRCA1/2 Testing
Cases, No. (%) Controls, No. (%)

P
Value*

African Americans (n = 16) Whites (n = 184) African Americans (n = 55) Whites (n = 126)

�Average Average �Average �Average Average �Average �Average Average �Average �Average Average �Average

BRCA1/2 mutation 0 18.8 (3) 81.2 (13) 3.6 (6) 9.0 (15) 87.4 (146) 46.2 (24) 36.5 (19) 17.3 (9) 26.8 (33) 48.8 (60) 24.4 (30) �.001

Breast cancer 6.3 (1) 18.8 (3) 74.9 (12) 5.6 (9) 8.6 (14) 85.8 (137) 29.6 (16) 48.2 (26) 22.2 (12) 23.6 (29) 47.2 (58) 29.2 (36) �.001

Ovarian cancer 40.0 (6) 33.3 (5) 26.7 (4) 18.6 (29) 41.0 (64) 40.4 (63) 41.8 (23) 50.9 (28) 7.3 (4) 35.3 (42) 52.9 (63) 11.8 (14) �.001

Worry† Low Medium High Low Medium High Low Medium High Low Medium High

Breast cancer 50.0 (8) 6.6 (1) 43.4 (7) 69.8 (113) 8.0 (13) 22.2 (36) 72.7 (40) 5.4 (3) 21.4 (12) 86.1 (105) 6.6 (8) 7.2 (9) �.001

Ovarian cancer 75.0 (12) 6.3 (1) 18.7 (3) 82.7 (129) 6.4 (10) 10.9 (17) 90.9 (50) 1.8 (1) 7.3 (4) 94.3 (115) 4.1 (5) 1.6 (2) .004

Attitudes‡ Disagree Neutral Agree Disagree Neutral Agree Disagree Neutral Agree Disagree Neutral Agree

Testing leads to
discrimination

73.3 (11) 26.7 (4) 0 71.5 (113) 8.2 (13) 20.3 (32) 81.6 (40) 14.3 (7) 4.1 (2) 69.9 (79) 9.7 (11) 20.4 (23) .33

Testing creates
anxiety

6.7 (1) 26.7 (4) 66.6 (10) 17.5 (29) 13.3 (22) 69.2 (115) 48.0 (24) 24.0 (12) 28.0 (14) 31.9 (37) 21.6 (25) 46.5 (54) �.001

Testing provides
reassurance

0 33.3 (5) 66.6 (10) 8.4 (14) 19.2 (32) 72.4 (121) 24.0 (12) 34.0 (17) 42.0 (21) 18.3 (21) 31.3 (36) 50.4 (58) �.001

Testing provides
information

6.7 (1) 0 93.3 (14) 6.3 (10) 1.9 (3) 91.8 (147) 22.9 (11) 12.5 (6) 64.6 (31) 19.1 (21) 6.4 (7) 74.5 (82) �.001

*�2 Test for comparison of cases and controls.
†Average of 2 items on 7-point Likert scale ranging from not at all to all of the time. Higher scores indicate greater worry.
‡Average of multiple items on 7-point Likert scale ranging from strongly disagree to strongly agree. Higher scores indicate stronger endorsement of effect of testing.

RACIAL DIFFERENCES WITH BRCA1/2 TESTING

©2005 American Medical Association. All rights reserved. (Reprinted) JAMA, April 13, 2005—Vol 293, No. 14 1733

Downloaded From: https://jamanetwork.com/ on 05/22/2023



necologist or other primary care
physician.

COMMENT
This study demonstrates that African
American women with a family his-
tory of breast or ovarian cancer are
much less likely to undergo genetic
counseling for BRCA1/2 testing than are
white women with a family history of
breast or ovarian cancer. Further-
more, this racial disparity is not ex-
plained by differences in the probabil-
ity of carrying a BRCA1/2 mutation,
socioeconomic status, cancer risk per-
ception and worry, attitudes about
BRCA1/2 testing, or primary care phy-
sician discussions of BRCA1/2 testing.

Racial disparities in the clinical use
of genetic susceptibility testing have
been widely anticipated but, to our
knowledge, this is the first prospec-
tive study to document their occur-
rence. Prior studies have demon-
strated racial differences in attitudes
about genetic testing, as well as racial
differences in cancer risk perception
and response to education and coun-
seling about BRCA1/2 testing in a re-
search setting.24-27 We previously noted
a racial difference in the early uptake
of BRCA1/2 testing; however, that study
was limited by its retrospective de-
sign, small sample size, and inability to
examine potential causes of racial dif-
ferences in use of BRCA1/2 counsel-
ing.28 In addition to providing some of
the first empirical evidence of a racial
disparity in utilization of genetic test-
ing in clinical practice, the results of this
study are important because of the mag-
nitude of the disparity, with white
women having almost 5 times the odds
of undergoing BRCA1/2 counseling as
African American women.

Because the benefit of BRCA1/2 test-
ing for all women with a family his-
tory of breast or ovarian cancer is con-
troversial, the implications of racial
disparities in the use of BRCA1/2 test-
ing are complex. On one hand,
BRCA1/2 testing provides information
about breast and ovarian cancer risk
that can influence decisions about can-
cer risk reduction and save lives. For

example, prophylactic oophorectomy
has been demonstrated to reduce the
risk of ovarian cancer by more than
90%, extend life expectancy by more
than 3 years, and be widely acceptable
to women with BRCA1/2 mutations
who have completed childbear-
ing.2,29,30 On the other hand, the risk in-
formation provided by BRCA1/2 test-
ing is imprecise, testing is expensive,
and BRCA1/2 mutations are relatively
rare, even among women with a fam-
ily history of breast or ovarian cancer.
Furthermore, many of the available
breast cancer risk-reduction interven-
tions involve significant trade-offs and
uptake of interventions such as pro-
phylactic mastectomy or tamoxifen che-
moprevention among mutation carri-
ers is far from universal.29,30 Given these
issues, not all women with a family his-
tory of breast or ovarian cancer will
choose to undergo counseling for
BRCA1/2 testing. However, although the
optimal proportion of women with a
family history of breast or ovarian can-
cer who should undergo counseling for
BRCA1/2 testing remains uncertain,
there are no clear clinical reasons why
utilization should differ between Afri-
can American and white women with
a family history of breast or ovarian can-
cer. Breast cancer incidence is lower
among African American than white
women in the United States, but breast
cancer is diagnosed younger and case
fatality is higher among African Ameri-
can women, resulting in similar ben-
efits from prevention and early detec-
tion.31 Although the published data are
sparse, several studies have suggested
that the prevalence of mutations in Af-
rican American hereditary breast can-
cer families may be similar to that in
white hereditary breast cancer fami-
lies.32-36 In our sample of women with
a first- or second-degree relative with
breast or ovarian cancer, the pre-
dicted probability of a BRCA1/2 muta-
tion differed very little between Afri-
can American and white women. Thus,
racial differences in utilization of
BRCA1/2 counseling cannot be di-
rectly attributed to differences in the
clinical utility of BRCA1/2 testing.

The racial disparity in use of BRCA1/2
counseling in this population was not
explained by differences in the prob-
ability of carrying a BRCA1/2 muta-
tion, socioeconomic status, cancer risk
perception and worry, attitudes about
the risks and benefits of BRCA1/2 test-
ing, or primary care physician discus-
sions of BRCA1/2 testing. In fact, in con-
trast to many other clinical scenarios,
the strength of the association be-
tween race and use of BRCA1/2 coun-
seling changed very little after multi-
variate adjustment. Other factors must
contribute to this disparity. Health care
related–distrust has been demon-
strated to be higher among African
Americans than whites and may serve
as a barrier to use of medical care.37,38

New technologies, such as genetic test-
ing, may be particularly sensitive to the
effects of distrust. We are currently ex-
ploring the role of health care distrust
in this and other areas where racial dis-
parities have been demonstrated in can-
cer control. Some groups may be re-
luctant to undergo genetic testing
because of concerns about how ge-
netic information may be used. We have
recently demonstrated that African
Americans are more likely to be con-
cerned about racial discrimination on
the basis of genetic testing.24 Al-
though African American women were
no more likely to report concern about
insurance or employment discrimina-
tion on the basis of BRCA1/2 testing, the
specific concern about racial discrimi-
nation was not measured in the cur-
rent study and may contribute to the
disparity in uptake. Alternatively, ra-
cial differences in use of BRCA1/2 coun-
seling may reflect differences in the
characteristics of the primary care phy-
sicians of African American and white
women rather than differences in the
characteristics of the women them-
selves. If women of different races see
different types of primary care physi-
cians who are associated with differ-
ent probabilities of referral for BRCA1/2
counseling, the racial difference in use
of BRCA1/2 counseling could arise from
the clustering of African American pa-
tients with certain types of physicians.
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Such types might be defined by char-
acteristics that are often used to de-
scribe physicians, such as specialty,
practice setting, and demographics, or
by behavioral or attitudinal character-
istics that may be more predictive of
making referrals for BRCA1/2 counsel-
ing, such as the tendency to be an early
or late adopter of new technology.39

This possibility is supported by recent
evidence that African Americans are
seen by a relatively small proportion of
primary care physicians across the
United States and that primary care phy-
sicians seen by African Americans are
less likely to be board certified and more
likely to report difficulty delivering high
quality care than primary care physi-
cians for visits by whites.40 Because the
current study was designed to exam-
ine the contribution of patient level
characteristics to a potential racial dif-
ference in use of BRCA1/2 counseling,
we were unable to assess the contribu-
tion of differences in physician char-
acteristics. However, given the lack of
explanatory power of patient charac-
teristics, differences in physician char-
acteristics should be an important fo-
cus of future research.39

This study also informs the broader
research agenda in racial disparities in
health care. Unlike many prior studies
investigating the causes of racial dis-
parities, we were able to test the con-
tribution of a broad range of potential
causes including clinical, socioeco-
nomic, psychological, attitudinal, and
primary care factors. The results of these
analyses highlight several issues. First,
although residual racial differences in
medical care after adjustment for clini-
cal and socioeconomic factors are of-
ten attributed to racial differences in at-
titudes or perceptions of risk, in this
study, adjusting for racial differences in
attitudes and risk perception only in-
creased the size of the racial disparity
in utilization.15 Second, the large ra-
cial difference in the use of BRCA1/2
counseling was not explained by the
factors that are traditionally cited as the
predominant causes of racial dispari-
ties in health care.15 Third, the size of
the disparity in utilization of BRCA1/2

counseling is larger than those seen
with more established technologies
such as cardiac catheterization.15 To-
gether, these issues emphasize the
growing recognition that all racial dis-
parities are not alike and the causes of
racial disparities are likely to vary sub-
stantially across clinical setting, time,
and place.

This study provides insight into other
factors that are associated with utiliza-
tion of clinical BRCA1/2 counseling
among women with a family history of
breast or ovarian cancer in the general
population. Several of these factors are
not surprising. BRCA1/2 counseling is
more common among women who are
at increased risk of carrying a muta-
tion and who have a higher perceived
risk of breast cancer. Younger age and
having had a primary care physician or
gynecologist discuss BRCA1/2 testing
are also associated with use of BRCA1/2
counseling, as well as the belief that
BRCA1/2 testing will provide reassur-
ance and the absence of concern about
discrimination from BRCA1/2 testing.
Perhaps somewhat more surprisingly,
concern about anxiety from BRCA1/2
testing was higher among women seek-
ing BRCA1/2 counseling than con-
trols, suggesting that this concern is not
a significant barrier to the use of ge-
netic testing. This association is sup-
ported by a prior study that demon-
strated higher cancer distress among
women choosing to undergo testing.12

The results of this study must be con-
sidered within its limitations. We stud-
ied women within a large health sys-
tem in the greater Philadelphia area and
our results may not generalize to women
who do not see a primary care physi-
cian or who live in other areas of the
United States or elsewhere. In addi-
tion, we were unable to examine use of
BRCA1/2 counseling among other ra-
cial or ethnic groups because these
groups are not well represented in our
health system population. It is possible
that some women who receive primary
care through our health care system may
have undergone BRCA1/2 counseling
outside of the health care system dur-
ing the study period. To assess this pos-

sibility, we surveyed health care sys-
tem primary care physicians at the study
mid point about the use of BRCA1/2
counseling among their patients. None
reported having a patient who had un-
dergone counseling at a different site.
Thus, we believe our case ascertain-
ment to be reasonably complete.

Our response rate was lower among
controls than cases and raises concerns
about possible response bias. To assess
this possibility, we compared respond-
ers and nonresponders on age and race/
ethnicity, the 2 variables available from
the billing database. Among the cases,
responders did not differ significantly
from nonresponders in age or race/
ethnicity. Among the controls, respond-
ers did not differ from nonresponders
in age but were slightly less likely to be
African American than were nonre-
sponders (33% vs 38%; P=.02), suggest-
ing that our assessment of the magni-
tude of the racial disparity in use of
BRCA1/2 testing is conservative. We did
not collect information about unaf-
fected relatives and were unable to cal-
culate BRCA1/2 probabilities using mod-
els that include such information.41

However, the predictive model we used
is widely accepted for use in genetic
counseling and represented the stan-
dard of care for the majority of the study
period.3 As noted previously, uncer-
tainty remains about who should un-
dergo BRCA1/2 testing and the limited
data about mutation prevalence among
some groups of women who are not
white may increase the uncertainty about
testing in this population. However,
paradoxically, the pronounced racial dis-
parity in use of genetic testing contrib-
utes to this lack of data about mutation
prevalence, creating the potential for a
vicious cycle of lack of information and
lower rates of utilization of a poten-
tially beneficial technology.

The complex and highly charged re-
lationship between race and genetics pre-
sents a substantial challenge to the trans-
lation of advances in human genetics into
improvements in health. Although em-
pirical evidence of racial disparities in the
utilization of BRCA1/2 counseling pro-
vides important information about this
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challenge, it only further highlights the
need to move forward in developing
health and social policy that ensures the
potential benefits of the Human Ge-
nome Project are realized for all seg-
ments of the US population.
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