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Introdution
The breast cancer 1 (BRCA1) genel2

has recently been cloned and sequenced.3'4
Many BRCA1 mutations have been char-
acterized in families previously shown to
have a chromosome 17q-linked susceptibil-
ity to breast cancer.-7 The large size of
BRCA1, the large number of mutations,
the need to distinguish polymorphisms
from pathogenic mutations, and the exis-
tence of other loci for hereditary breast
cancer susceptibility (e.g., BRCA2)8 will
complicate testing. Nevertheless, because
of the salience of the breast cancer threat,
these technical problems are likely to be
solved, raising the following question:
Will women choose to have a test to
identify BRCA1 mutations if such a test
becomes available? We conducted a sur-
vey to determine women's receptivity to
this type of testing.

Methods
The subjects surveyed were awaiting

medical services in one of two settings, a
radiologic practice specializing in the
diagnosis of breast disease or a general
obstetrics/gynecology group practice. One
of the investigators, a female physician
who was not a member of either practice,
approached patients waiting to be seen
and asked them to complete a question-
naire. The questions were preceded by
the following statement: "A blood test
identifying certain women as having a
gene associated with a high risk of
developing breast cancer in her lifetime is
likely to be available in the next few years.
In order to decide whether women will
use such a test, we would appreciate your
answering the following questions." Ques-
tions assessing attitudes involved five-
point (Likert) response scales (e.g.,
strongly disagree, disagree somewhat, nei-
ther agree nor disagree, agree somewhat,
or strongly agree).

Results
The rate of participation was very

high; 95% of the obstetrics/gynecology
patients and 98% of the mammography

patients agreed to participate. Question-
naires were completed by 484 mammogra-
phy patients, 343 gynecology patients, and
155 obstetrical patients.

Of the women surveyed, 31.4% of
the mammography patients and 22.5% of
the obstetrics/gynecology patients had at
least one affected first- or second-degree
relative. Patients having mammography
were significantly more likely than pa-
tients visiting their obstetrician-gynecolo-
gist to have an affected first-degree rela-
tive (83% vs 29%; P < .001 by chi-square
test).

Patient responses to the offer of
testing are summarized in Table 1. Rea-
sons given for accepting the test included
"to take extra precautions if the risk were
high" (59%) and "for reassurance that the
risk was low" (38%). Predictors of test
acceptance are given in Table 2. Women
declining the test (5.9% of the total)
reported that they were content with what
they were currently doing about the risk of
breast cancer, did not like to have their
blood drawn, or were made too anxious by
thinking about taking the test.

Women were willing to pay more for
the test if they were older (P < .001), if
they were having mammography regularly
(P < .001), if they were very concerned
about getting breast cancer (P < .001),
if they believed that mammography
effectively detects early breast cancer
(P < .001), if they thought their own risk
was high (P < .003), and if they believed
that early breast cancer is curable
(P < .03) (the preceding significance lev-
els were obtained through correlations).
Also, they were willing to pay more if they
were not pregnant (P < .003 by t test) or
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if their mother had had breast cancer

(P < .005 by t test). Women whose reason

for accepting the test was to take extra
precautions in case of a positive result
were willing to pay more than women

whose primary reason for accepting the
test was to be reassured that their risk was
low (P < .002).

Of the women who would accept the
test, many said that if the test showed that
they had inherited a susceptibility to
breast cancer, they would be very anxious
(44%) and want the test repeated (56%).
Nevertheless, they would examine their
breasts more often than monthly (69%),
want a mammogram more often than
yearly (50%), and recommend testing to a

female blood relative (62%). On the other
hand, if the test showed that they had not
inherited the susceptibility, they would
worry less about breast cancer (86%) but
would continue to examine their breasts
(75%), to have their physician examine
their breasts (86%), and to have mammog-
raphy regularly (76%).

Sixty-eight percent ofwomen wanted
to be notified when the test became

available; this percentage was higher for
the women identified by having mammog-
raphy (80%) than for those having gyneco-
logical or obstetrical visits (56%). Women
in the groups that were willing to pay

more for the test were also more likely to
want to be notified when the test became
available. For example, 85% of women
with a first-degree affected relative wanted
to be notified, in comparison with 65% of
those without a first-degree affected rela-
tive (P < .0001 by chi-square test).
Women were also more likely to want to
be notified if they thought that early
breast cancer was curable (69% vs 57%;
P < .02) or if they had a maternal aunt
with breast cancer (83% vs 66%;
P < .005). Having only paternal or second-
degree maternal affected relatives was not
associated with test acceptance.

Discussion
In both groups, the percentage of

women stating that they would accept the
test was remarkably high, considering the

threatening nature of a positive result.

However, this response should be inter-
preted cautiously since (1) some women

who may feel they should want the
information might not accept the test

when actually offered9 and (2) the context
of the offer did not permit a full explana-
tion of the significance of test results (e.g.,
that a negative result per se might not
constitute grounds for reassurance).

Women in the mammography group

generally regarded testing more positively
than did women in the obstetrics/
gynecology group. However, the two
groups differed not only in the medical
setting in which theywere approached but
in other characteristics, such as age

(means of 53.8 and 37.1 years for the
mammography and obstetrics/gynecology
groups, respectively), percentage minority
(10% and 16%, equally Asian and African
American), and percentage pregnant (0%
and 30%). The older age of the mammog-
raphy group may have contributed to the
higher incidence of breast cancer among

relatives.
Women who would accept the test

indicated that, if they tested positive, they
would undertake increased surveillance,
including regular mammography. Some
professionals might object to regular
mammography in younger women be-
cause mammography for women less than
50 years of age generally has not been
shown to improve survival from breast
cancer.10 However, abnormal mammo-

grams have recently been reported to
have a higher positive predictive value
(i.e., a higher proportion of women who
have an abnormal mammogram having
breast cancer on biopsy) for women 40 to
49 years of age with a first-degree relative
with breast cancer than for unselected
women 50 to 59 years of age.1'

The actual offer of such a test should
be preceded by careful patient selection
and pretest education of the patient about
the significance of test results.12-'4 For the
present, only patients with a family history
of breast cancer should be offered testing.
A relative who has already developed
breast cancer should be tested first. If the
relative has no BRCA1 mutation, then
testing of the counselee is not indicated. If
the relative has a BRCA1 mutation shown
in other families to cosegregate with
breast cancer and the counselee shares it,
a high risk is confirmed; however, the
counselee must be warned before testing
that no intervention (even prophylactic
mastectomy) has been shown to uncondi-
tionally guarantee survival. If the relative
has a mutation not previously described,
other affected and older unaffected mem-
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TABLE 1 -Patients' Responses to a Prospective Offer of Testing for Genetic
Susceptibility to Breast Cancer

Obstetrics/Gynecology
Mammography Patients Patients

Response (n = 484), % (n = 498), %

Would accept test if free 96 93
Would be willing to pay more 68 53

than $25 for test
Want to be notified when test 80 56

is available
If positive, would recommend 61 55

testing to a relative

TABLE 2-Predictors of Patients' Acceptance of an Offer of Test for Genetic
Susceptibility to Breast Cancer

Women Accepting Women Declining
Predictor Test Offer (n = 903), % Test Offer (n = 53), % pa

Believing that early breast 93 74 <.001
cancer is curable

Having breasts regularly exam- 95 79 <.001
ined by a physician

Concerned about getting breast 93 82 .001
cancer

Believing that mammography 93 86 < .035
effectively detects early breast
cancer

Having mammography regularly 95 89 <.050

aBy chi-square test.



bers of the counselee's family must be
tested and this mutation shown to cosegre-
gate with breast cancer before the coun-
selee is offered testing. Only if the relative
has a mutation known to be pathogenic
and the counselee lacks that mutation is
some measure of reassurance justified,
but the counselee must understand that
she can still develop breast cancer due to
an inherited mutation in a gene other
than BRCA1 or breast cancer of sporadic
origin.

Thus, the acceptance rate among
women who receive the preceding infor-
mation may be lower than the rate among
women in this survey. Extensive education
of providers, as well as potential testees,
will be necessary to maximize the benefits
and minimize the burdens of BRCA1
testing. O
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Mortality Rates among 15- to
44-Year-Old Women in Boston:
Looking beyond Reproductive Status
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Introduction
Researchers and policymakers have

recently begun to focus on women's
health. However, concern has been di-
rected at the problems of older women,
with little attention given to the overall
health needs of women aged 15 to 44
years. For example, the Women's Health
Initiative of the National Institutes of
Health has concentrated on postmeno-
pausal conditions such as cardiovascular
disease and osteoporosis.' Concern for
younger women, by contrast, has been
directed to optimizing reproductive out-
comes. In 1992, all states provided preg-
nancy-related services for women whose
incomes were below 133% of the federal
poverty level2; only Hawaii has attempted
to extend public health care benefits to all
women, regardless of pregnancy status.
For the privately insured, 95% of em-
ployee-sponsored insurance plans pay for
prenatal services, but fewer than one third

of conventional insurers pay for routine,
preventive care for nonpregnant women.3

The current neglect of the general
health of reproductive-age women coin
cides with new threats to their well-being.
In the last 10 years, the rates of traffic
fatalities,4 smoking-related diseases,5 and
human immunodeficiency virus (HIV)6
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