
Breast Cancer Screening
among Relatives of Women with
Breast Cancer

Karen M. Kaplan, MD,
Joy L. Hemdon, MS

Introduction
Nearly one in nine women in the

United States will have breast cancer in
her lifetime. An estimated 175 000 new
cases will be diagnosed and an estimated
44 500 deaths from this disease will be re-
corded during 1991. Breast cancer ranks
second only to lung cancer as a cause of
cancer mortality in women; yet despite
biomedical advances in breast cancer
therapy, mortality has remained fairly
constant and has even increased slightly in
recent years.'

Routine breast examination by a phy-
sician and breast self-examination (BSE)
both have been shown to be more effec-
tive than accidental discovery in detecting
the disease at an early stage.2'3 Moreover,
detection of early lesions using a combi-
nation of professional breast examination
and mammography for women .50 years
of age, and more recently for women 40 to
49 years of age, has been shown to im-
prove survival from breast cancer.4

Despite the potential reduction in
morbidity and mortality using available
breast cancer screening methods, screen-
ing measures are underutilized. Recent
population-based surveys indicate that
50% of women .50 years of age perform
monthly BSE, 50% have annual profes-
sional breast examinations, and no more
than 15% to 30% have annual mammo-
grams.5-

A total of 8% of women 40 years of
age or older in the United States have at
least one first-degree female relative
(mother, daughter, or sister) who has had
breast cancer.9 Nevertheless, little is
known about the screening behaviors of
these relatives,

1
women whose risk of

disease is estimated to be twofold to four-
fold higher than that forwomen in the gen-
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eral population. 13 Krischer and colleagues
studied the breast cancer screening behav-
iors of 138 first-degree and 70 second-
degree relatives of women with breast
cancer and found low prevalence rates of
breast cancer screening overall, rates
comparable to those ofwomen in the gen-
eral population.'0 To further investigate
this group of high-risk women, the Penn-
sylvania Cancer Program of the Pennsyl-
vania Department of Health supported six
pilot projects from 1984 to 1987. The
projects were designed to identify rela-
tives of women with breast cancer, to de-
scribe the breast cancer screening behav-
iors of these relatives, and to improve their
behaviors through a program of intensive
education.

We report here the screening behav-
iors of these relatives in five of the pilot
projects. We hypothesized that health
care providers would more effectively
screen women who were known to be at
elevated risk of breast cancer and that the
prevalence of screening behaviors among
this population would be higher than that
among women in the general population.
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tified. At the time of the study, 3229 were
still alive and were well enough to partic-
ipate. The physicians of 2975 (92%) of
these gave consent for their patients to be
contacted. A total of 2050 women (64%)
agreed to participate, and 1862 (58%) were
interviewed.

Women with breast cancer identified
3860 relatives, ofwhom 2865 (74%) were
invited to participate. A total of 2540 rel-
atives (66%) agreed to participate, and
2539 were interviewed. Data on 68 of
these women (2% of the total group of
relatives) who reported that they also had
had breast cancerwere excluded from the
analysis. The analysis thus consists of
2471 women, 64% of the relatives of par-
ticipating women with breast cancer.

Characteristics of participating rela-
tives are summarized in Table 1. The ma-
jority were <50 years of age, White, had
completed at least 12 years of education,
and had a household income >$20,000. A
total of 44% of participants were from ur-
ban areas, 51% were from areas of mixed
type (urban and rural), and 5% were from
rural areas. Information about relatives
who declined to participate was not avail-
able.

Methods
All women diagnosed with breast

cancer from 1980 to 1986 were identified
from cancer registries in eight Pennsylva-
nia hospitals and from the Pennsylvania
Cancer Registry in the south-central re-
gion of the state. Only women known to
be alive at the time of the study were in-
cluded. The physician who completed the
cancer registry data form was contacted
for permission to contact the patient;
women whose physicians granted perniis-
sion received letters descibing the study
and inviting their participation. Women
with breast cancer were asked to identify
and give pernission to contact their moth-
ers, sisters, and daughters, >18 years of
age, for enrollment in the study.

Data were collected either by tele-
phone or in face-to-face interviews using a
structured questionnaire that included de-
mographic characteristics and informa-
tion about three breast cancer screening
behaviors: performance of BSE, breast
examinations by a medical professional,
and mammography. All information was
self-reported; no attemptwas made tover-

ify the reported frequencies of screening
behaviors by review of medical records.

Because the majority of participating
relatives lived in the area of the hospital
and because no specific information on
residence was collected, the catchment
area of the hospital was used as a surro-
gate for characterizing residence.

The Statistical Analysis System (SAS
Institute, Cary, NC) was used for data
analysis. Categorical data were compared
using x2 and the x2 test for trend. In re-
porting stratified data on screening behav-
iors, only participants with complete risk
factor and outcome information were in-
cluded. To compute the odds ratio for
each of the three screening behaviors
while simultaneously controlling for the
potentiaLly confounding effects of other
characteristics, we used unconditional lo-
gistic regression (SAS CATMOD with the
CLOGITS option).

Resudts
Demographics

A total of 4012 women with histolog-
ically confirmed breast cancer were iden-

Screening Behaviors
A total of 83% of women have done

BSE, and96% have had at least one breast
examination by a medical professional
(Table 1). A total of 42% ofwomen 35 to
39 years of age, 53% of women 40 to 49
years of age, and 49% of women .50
years of age have had at least one mam-
mogram. A total of 28% of women .50
years of age reported having had a mam-
mogram within the previous 12 months.

In order to more accurately distin-
guish routine screening behaviors from
breast examinations or mammography
done because of breast abnormalities, we
also examined periodic performance of
breast cancer screening. Table 1 shows
the proportions of women reporting
monthlyBSE, annual breast examinations
from a professional, periodic mammogra-
phy (biennial mammograms forwomen 40
to 49 years of age and annual mammo-
grams for women .50 years of age) for
women overall and stratified by age, race,
residence, relationship, education, and in-
come. Younger women, women from ur-
ban areas, daughters of women with
breast cancer, more highly educated
women, and women of higher income
more often performed monthly BSE, had
annual breast examinations from a profes-
sional, and had periodic mammography.
Although the numbers of non-White
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women in the study population were
small, White women performed BSE and
had periodic mammography more fre-
quently. Non-White women more fre-
quently had annual professional breast ex-
aminations.

Medical Care Encounters
Of 700 women >40 years of age who

had never had a mammogram, 89% re-
ported that amammogram had never been
recommended to them by a medical pro-
fessional. Stratified by age, 83% ofwomen
ages 40 to 49 and 92% ofwomen 250years
of age reported never having had a mam-
mogram recommended.

The 75 women who had never had a
mammogram, but to whom a mammo-
gram hadbeen recommended, were asked
why they had not had one. A total of 19%
responded "no particular reason," 17%
cited high cost as the primary reason, and
13% said that they planned to have a mam-
mogram.

Of 959 women .50 years of age for
whom informationwas available, 67% had
had a professional breast examination
within the previous 12 months. Of these
women, 41% had had a mammogram
within that period of time compared with
2% of women who had not had a breast

examination within 12 months (X2 =
163.58;P < .001) (Table 2). Nevertheless,
59% of women who had had a breast ex-
amination by a professional within the pre-
vious 12 months had not had a mammo-
gram within that period of time.

In the same group of959women .50,
we noted the type of medical specialist
usually seen for a breast examination
stratified by mammography use and an-
nual mammography use (Table 3). A total
of 60% of women who usually have a
breast examination by an obstetrician/
gynecologist had had a mammogram,
compared with 57% seen by internists and
39% who usually have breast examina-
tions by a general practitioner (X2 for trend
= 34.31;P < .001). Moreover, only 8% of
women usually seen by a general practi-
tioner for breast examinations have an-
nual mammograms, compared with 21%
seen by obstetrician/gynecologists and
24% seen by internists (X2 = 28.24; P <
.001). Some women were seen for breast
examinations by surgeons, oncologists, or
physicians whose specialties were un-
known or unreported. These medical
practitioners make up the "other" cate-
gory. The extent to which the practices of
physicians in this category are comparable
is not known. The differences by medical

specialty persisted when the data were
stratified by age groups, education groups,
and income groups. When we stratified
the data by residence, we found the same
differences in mammography use based
on the type of physician seen for a breast
examination among residents of both ur-
ban and mixed (urban and rural) settings.
There were too few observations for
women living in rural areas to make mean-
ingful comparisons among the three types
of residences, however.

Multivariate Analyses
We examined BSE, breast examina-

tion by a professional, and annual mam-
mography using unconditional logistic re-
gression. The importance of age, income,
education, urban setting, family relation,
and type of medical professional seen for
a breast examination were all analyzed in
connection with the three outcome behav-
iors mentioned above (Table 4). Control-
ling for the other variables in the model,
monthlyBSE was significantly associated
with urban residence. For the outcome of
annual breast examination by a profes-
sional, the variables of most importance
when controlling for other factors were
younger age, higher income, urban resi-
dence, and type of medical professional
seen for a breast examination. (Women
usually seen by obstetrician/gynecologists
were more likely to have annual examina-
tions than women seen by general practi-
tioners.) When these same independent
variables were analyzed with annual
mammograms as the outcome variable,
older age, higher income, urban resi-
dence, and type of medical professional
seen for a breast examination were the
variables of most importance. Women
usually seen by obstetrician/gynecol-
ogists, internists, or physicians in the
"other" category were more likely to
have annual mammograms than women
usually seen for breast examinations by
general practitioners.

Adherence toAmerican Cancer
Society Screening Guidelines

We examined the behaviors of
women in the two age groups 40 to 49 and
.50 to determine what proportions ad-
here to American Cancer Society (ACS)
guidelines: monthly BSE; annual breast
examinations by a professional; andmam-
mography, biennially for women 40 to 49
and annually for women .50 years of
age.14 Seventeen percent of women ages
40 through 49 have biennial mammo-
grams, and 14% of women .50 have an-
nual mammograms (Table 1). A total of
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41% ofwomen 40 to 49 and 32% ofwomen
250 adhere to the recommended screen-
ing for two of the three practices, monthly
BSE, and annual professional breast ex-
aminations. Only 11% and 8%, respec-
tively, adhere to all three screening guide-
lines for their age group.

We compared our findings with those
of other surveys of breast cancer screen-
ing among women in the general popula-
tion (Table 5). The prevalence of monthly
BSE and mammography use reported in
our study is similar to that ofwomen in the
general population.5'1"19 The preva-
lence of annual professional breast exam-
ination, 70%, is higher than generally
reported.57'9 The proportion ofwomen in

the general population who practice a
combination of these three screening
methods is not known.

DIwwssion
Our findings indicate that BSE and

mammography use in relatives ofwomen
with breast cancer, who are at elevated
disease risk, do not differ substantially
from the behaviors of women in the gen-
eral population. Despite the higher rates of
professional breast examinations reported
for this population, barriers to more wide-
spread use of screening mammography
exist. Our data do not support the hypoth-
esis that physicians screen selectively and

comprehensively those women known to
be at elevated risk of breast cancer.
Nearly 90% ofwomenwho had never had
a mammogram reported that a medical
professional had never recommended
one.

Older women, women of lower so-
cioeconomic status, and women living in
rural areas were less likely to report ad-
herence to current ACS breast cancer
screening guidelines. Similar risk factors
for inadequate preventive health practices
in general and for breast cancer screening
in particular have been found in national
surveys.9" 9-21

Not surprisingly, we found that
women who reported having had a recent
professional breast examination more of-
ten reported having had a recent mammo-
gram. Yet the majority of women 250
seen for a breast examination within the
previous year who would have been eli-
gible for screening mammography were
not screened, most often because their
physicians had not recommended it.

We found differences in compliance
with guidelines for mammography use
among medical specialties: women who
usually had breast examinations by inter-
nists or obstetrician/gynecologists were
more likely to have mammograms than
women who usually had breast examina-
tions by general practitioners. Reasons for
the apparent differences in practices
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among medical specialists are not clear,
but such differences may in part reflect
type or recency ofmedical training or par-
ticipation in continuing medical educa-
tion. It is also not known whetherwomen
in the study population who have breast
examinations by general practitioners
were less likely to have health insurance
that covers screening mammography than
were women seen by internists or
obstetrician/gynecologists. Bergner and
colleagues22 found that recent medical
school graduates and medical school fac-
ulty members were more likely to perform
a series of cancer screening procedures
among asymptomatic patients over the
age of50 forwhom they provided primaxy
care. In their survey, obstetrician/
gynecologists followed by oncologists
most often performed breast examina-
tions and screening mammograms. Infor-
mation on years since graduation from
medical school or faculty status was not
available for the physicians ofparticipants
in our study.

The failure ofphysicians to follow es-
tablished guidelines for breast cancer
screening in asymptomatic women was
documented in a 1989 Ohio survey of
more than 1000 practicing primary care
physicians.3 The survey found that al-
though 98% advise their patients to do
BSE, and 78% followed published ACS
guidelines for periodic breast physical ex-
aminations, only 37% followed guidelines
for screening mammograms in asympto-
matic women.3 A similar survey con-
ducted in 1984 found 80% and 11% ofphy-
sicians adhering to ACS guidelines for
breast physical examinations and screen-
ing mammography, respectively.2_

The National Cancer Institute (NCI)
has developed the following objective for
breast cancer screening for the year 2000:
80% of women 50 to 70 years of age will
have both annual breast examinations by
a medical professional and annual mam-
mograms-3 The authors of Healthy Peo-
ple 2000 suggest that the NCI breast can-
cer screening goals be incorporated into
the Nation's Year 2000 Health Objec-
tives.`' To achieve these goals, enhanced
educational efforts are needed, particu-
larly in promoting mammography. These
efforts should target both primary health
care providers and women 250 years of
age. Medical school, residency training,
and continuing medical education pro-
grams should include instruction on the
current approaches to breast cancer
screening. The 1989 survey of practicing
primary care physicians suggested that
misinformation about radiation risks from

mammography may deter some physi-
cians from ordering screening mammo-
grams for their patients.' In addition,
women should be encouraged to demand
screening mammography, an approach
that has shown utility in stimulating phy-
sicians to provide other preventive
services.27-29

Several limitations of the study de-
sign should be noted. First, participation
rates were low forwomenwith breast can-
cer (58%) and their relatives (64%); yet
there was no information by which to
compare characteristics of participants
and nonparticipants. We believe that non-
participants are unlikely to have better
screening behaviors than participants.

Second, in order for women with
breast cancer to provide access to their
relatives, only those women still alive at
the time of the study were eligible breast
cancer patients. Whether relatives of
women who have died from breast cancer
differ from other relatives in their screen-
ing behaviors is not known. Further re-
search is needed to better understand fac-
tors such as stage of disease at diagnosis,
extent of disease, or type of therapy, all of
which may affect preventive behaviors in
asymptomatic relatives.

Third, all information in the study
was self-reported and thus subject to re-
call bias on the part of the respondents.
No attempt was made to verify the re-
ported frequency of professional breast
examinations ormammography use by re-
view of medical records. It is therefore
possible that some groups of women are
more likely to recall breast cancer screen-
ing practices better than others.

Fourth, the population studied was
primarily White and of relatively high so-
cioeconomic status; the findings may be
neither comparable to findings of other
population surveys of breast cancer
screening behaviors nor generalizable to
all populations. Additional studies should
focus on the breast cancer screening prac-
tices of non-White women and women of
lower socioeconomic statuswho are at el-
evated risk of breast cancer.

Despite these limitations, our data
confirm the findings of previous surveys
of women's breast cancer screening be-
haviors: screening remains under-
utilized.5-9 15-18 Whether any of these
surveys, including our own, actually
measure women's behaviors as opposed
to those of their health care providers is
not clear. In either case, intensified ef-
forts are needed to enhance the early de-
tection ofbreast cancer in order to reduce
mortality from this disease. [1
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