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Three hundred twenty-one inner-city African-American women were interviewed to
determine their knowledge, attitudes, and beliefs regarding cancer and cancer screening,
and their cancer screening histories. The women were recruited from a variety of sources in
Atlanta and were interviewed in their homes by trained lay health workers. Half of the sub-
jects had an annual household income of <$15,000. About half had received a Pap smear
and clinical breast examination within the year preceding the interviews. For women >35
years old, 35% had received a mammogram within the recommended interval. Younger
women and women with higher incomes were more likely than older women and those with
lower incomes to have received a Pap test and clinical breast examination within the pre-
ceding year, but income was not significantly associated with mammography histories. In
general, women who were more knowledgeable about cancer and its prevention were more
likely to have been appropriately screened. However, various attitudes and beliefs regarding
cancer generally were not associated with screening histories. We conclude that cancer
screening programs for inner-city minority women should focus on improving knowledge lev-
els among older women rather than attempting to alter attitudes and beliefs. (J Natl Med
Assoc. 1997;89:405-41 1.)
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Cervical and breast cancer mortality rates are
higher in black women than in white women in the
United States." 2 Freeman3 has suggested that at least
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half of the difference in survival among disadvan-
taged populations compared with those of higher
socioeconomic status is attributable to late detection
of these cancers.
A substantial body of literature documents the

relationship of socioeconomic factors to cancer
screening. In general, more affluent and highly edu-
cated persons are more likely to have been screened
for cancer than those with less financial resources and
education, particularly in regard to mammography.4-7
However, less is known of the relationship between a
person's knowledge, attitudes, and beliefs regarding
cancer and cancer screening and the likelihood that
the individual actually will obtain screening tests.8'6
Still less is known of these relationships in low-
income minority individuals, even though this is the
group most at risk of death from cancer.3"1417 We
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hypothesized that even among low-income individu-
als, there is an association between cancer screening
practice and knowledge, attitudes, and beliefs.

This article reports the results of a survey of can-
cer-related knowledge, attitudes, and beliefs among
inner-city African-American women in Atlanta,
Georgia. The survey also obtained socioeconomic
and demographic information. It was conducted to
obtain baseline data on a cohort of women on whom
we subsequendy tested an educational intervention
designed to increase the frequency with which they
obtained screening for breast and cervical cancer.7

METHODS
The study design, study populations, and data

collection procedures have been described previ-
ously.1 Briefly, from March 1989 through February
1990, a total of 321 black inner-city women, : 18
years, with no history of cancer, breast surgery, hys-
terectomy, or other severe illness were interviewed.
Participants were recruited from a variety of
sources: an inner-city community health center
(17.1%), referrals from a community organization
concerned with black women's health issues
(29.9%), residents of public and senior citizen hous-
ing projects (30.8%), and individuals identified in
inner-city business settings (22.1%). The sample of
women recruited to participate was a demographi-
cally diverse inner-city cohort; approximately half
of the women had a household income of <$15,000
in 1989.

The face-to-face interviews were conducted in the
subjects' homes by trained health workers. Each
interview required completion of a questionnaire
that sought information on:
* the subject's cancer risk factors,
* history of breast and cervical cancer screening,

socioeconomic and educational status,
* knowledge of cancer, cancer screening, and can-

cer risk factors, and
* attitudes and beliefs toward cancer, cancer pre-

vention, and cancer screening.
Specific "knowledge" items included questions

regarding cancer screening tests, their cost, and their
recommended frequency; causes of cancer; and effi-
cacy of cancer treatment. "Attitude and belief" items
included queries regarding the subjects' feelings
about the seriousness of cancer as a health problem,
their propensity to worry about or talk about cancer,
their opinion of the value of check-ups and cancer
treatment, their perceived likelihood of getting can-

cer, and their attitudes toward health professionals.
Subjects were classified according to whether

they had received a Pap test or clinical breast exam-
ination within 1 year prior to the interview. For
mammography, the sample was classified according
to the 1990 guidelines of the American Cancer
Society: a baseline mammogram if age 35 to 39
years, a mammogram every 3 years if age 40 to 49
years, and an annual mammogram if :50 years. 18,19
Contingency tables were used to describe bivariate
relationships between screening status, socioeco-
nomic, demographic, knowledge, attitudinal, and
behavioral items.

Both knowledge and attitude/belief questions
were examined individually. "Knowledge scores"
that represented the number of correct answers to 15
questions about cervical cancer and 25 questions
about breast cancer and "attitude scores" that repre-
sented the number of "positive" attitudes or beliefs
on 18 cancer screening related questions also were
calculated.

Proportions of factors associated with screening
use or underuse were calculated according to
American Cancer Society guidelines. Odds ratios
(OR) were calculated after adjusting the age of
women using logistic regression.20 The differences
between stratum-specific odds ratios also were
examined.

RESULTS
Sociodemographic Status and Screening
Practices
Of the 321 study subjects, 48% had annual house-

hold incomes <$15,000, 32% had not graduated
from high school, 16% were unemployed, and 28%
were enrolled in Medicaid. Most (87%) of the sub-
jects were >34 years. Only 51% of the women had
received a Pap test within 1 year prior to the inter-
view, and only 55% had received a clinical breast
examination. For women -35 years, only 35%
reported having received a mammogram according
to 1990 American Cancer Society guidelines. The
Table shows that women ¢60 years were less likely
to have had a Pap smear (but not breast cancer
screening) within the last year than women aged 35
to 44 years (OR=0.4; P <.01).

The Table also shows the percentage of women
screened and age-adjusted odds ratios of being
screened within recommended time periods by
selected social and age-related characteristics. Those
who had not received a Pap test or clinical breast
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Table. Percent Screened and Age-Adjusted Odds Ratios (OR) of Being Screened Within Recommended
Time Periods* by Selected Social and Demographic Characteristics

Pap Smear Breast Exam Mammography
Factor No. % OR % OR % OR

Age (years)
<35 43 53.5 0.8 53.5 0.8 NA
35 to 44 145t 57.9 1.0 58.6 1.0 34.5 1.0
45 to 59 75 49.3 0.7 54.7 0.8 32.0 0.9
>60 58 34.5 0.4t 50.0 0.7 39.7 1.2

Education
<12 years 104 41.3 0.6 51.0 0.8 39.2 1.2
12 years 90t 58.9 1.0 57.8 1.0 32.9 1.0
> 13 years 127 53.5 0.7 57.5 1.0 32.3 1.0

Family income
-$15,000 154 48.1 0.4+ 53.9 0.3+ 35.7 0.7
$25,000 47 40.4 0.2§ 40.4 0.2§ 35.7 0.8
>$25,000 49t 71.4 1.0 79.6 1.0 41.0 1.0
Unknown 71 50.7 0.511 52.1 0.3t 29.0 0.6

Married/live as married
Yes 103t 57.3 1.0 61.2 1.0 30.8 1.0
No 218 48.2 0.8 52.7 0.7 36.9 1.2

Employed
Yes 164t 55.5 1.0 55.5 1.0 35.3 1.0
No¶ 126 44.4 0.9 55.6 1.0 38.5 1.1
Student/housewife 31 54.8 1.2 54.8 0.9 16.0 0.4

Insurance
Yes 163t 53.4 1.0 57.1 1.0 32.6 1.0
No 158 48.7 0.9 53.8 0.9 37.1 1.1

Medicaid
Yes 89 50.6 0.8 53.9 1.0 40.0 1.2
No 232t 51.3 1.0 56.0 1.0 32.8 1.0

*Pap smear or clinical breast examination: within 1 year; mammogram: receive a baseline if age 35 to 39 years,
within 3 years if age 40 to 49 years, & within 1 year if age >49 years.
tReference group.
tP-?.01.
§P<.001.
IIP- .05.
¶Retired, disabled, too ill to work, on welfare, etc.

examination within the last year were more likely to
be poor. More than 70% of women with an annual
income >$25,000 had received a Pap smear within
the past year compared with 40% of those with
incomes in the $15,000 to $25,000 range (OR=0.2;
P<.001) and 48% of those with incomes <$15,000
annually (OR=0.4; P<0.01).

For clinical breast examinations, the comparable
figures were about 80% for women with incomes
>$25,000 per year, 40% for women with annual
incomes in the $15,000 to $25,000 range (OR=0.2;
P<.001) and 54% for women with incomes
<$15,000 (OR=0.3; P<.01). Income was not related

to the likelihood of having received a timely mam-
mogram. While more than 70% of the upper-income
group had received a Pap smear or clinical breast
examination within the past year, only 41% (of those
>35 years) had received a timely mammogram.
Educational attainment was not significantly associ-
ated with screening history, nor was unemployment,
marital status, or insurance coverage, including
Medicaid.

Knowledge
The mean cervical cancer knowledge score was

9.5 with 71% of respondents able to provide correct
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Figure.
Percent of adequately screened participants by the number
of correct answers to the knowledge questions on cervical or
breast cancer by age and type of screening examination.

answers to --11 of the 15 questions. For breast can-
cer knowledge, the mean was 14 with 83% able to
answer 11 questions correctly. An examination of
relationships between screening history and knowl-
edge variables within various age strata indicated
that screening was associated with knowledge level
primarily among older women (Figure). Among
women who were -45 years and had a knowledge
score > 10, about 60% had received a Pap test with-
in the past year. This was also true with respect to
breast examinations. However, among women in
this age group with a knowledge score <10, only
about 27% had received a Pap test and only 32%
had received a breast examination. These differ-
ences were statistically significant. For women <45
years, the differences were much smaller.

To evaluate the interaction effect of women's age
and breast cancer knowledge on their mammography
history, women <35 years were excluded (guidelines
for cancer screening do not call for women <35 years
to have a mammogram) and the rest of the women
into age groups of 35 to 54 years and :55 years were
stratified. Among the younger group, only a few
women (13%) with low knowledge scores were up to
date with respect to mammography; however, the
screening rate was 37% for those with high scores.
Among older women, 44% of those in the high breast
cancer knowledge score group and 34% in the low
score group were up-to-date with respect to mam-
mography. The associations between breast cancer

knowledge and mammographic schedules were sig-
nificant for the younger group, but not significant for
the older group.

Several specific knowledge items distinguished
between women who had been screened recently
and those who had not. For instance, those screened
within the past year were more likely to know that
"there is a test for cervical cancer," to identify the
cervical cancer test as a "Pap test," to disagree with
several of the myths about the test, and to know that
"Pap tests can catch cervical cancer early."
Undergoing a Pap smear within the past year was
strongly associated with a cervical cancer knowl-
edge score of - 10; about 76% ofwomen with recent
Pap smears scored at least this high compared with
59% among those with no recent Pap smear
(OR=1.8, P<.05).

Similarly, the overall knowledge score for breast
cancer was significantly associated with a history of
adequate breast cancer screening, including both
mammography and clinical breast examination.
Nearly 88% ofwomen who received a clinical breast
examination within the past year had a knowledge
score >10 compared with 80% of those who had
not; for mammography, the comparable figures
were 83% and 71%. However, the magnitudes of dif-
ference were not very large, and there were few sig-
nificant associations between individual breast can-
cer knowledge items and breast cancer screening.

Atfitudes and Beliefs
With respect to attitudes and beliefs, the summa-

ry "attitude score" was not associated with the sub-
jects' history on any of the three cancer screening
tests. Of five attitude/belief items on the question-
naire related to breast cancer and breast cancer
screening, none were associated with the interval
since the last mammogram and only one was asso-
ciated with clinical breast examination. Of three
such items related to cervical cancer and cervical
cancer screening, none were related to the interval
since the last Pap smear. Of 10 such items related to
cancer or health care generally, only one was relat-
ed to the interval since the last Pap smear or mam-
mogram; four were associated with the interval
since the last clinical breast examination. There was
no association between the attitude/belief summary
score and any of the three screening modalities.
However, the perceived importance of cancer as a
serious health problem was significantly associated
with all three screening tests.
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There was an association with some of the indi-
vidual items: women were more likely to have had
a Pap test and clinical breast examination within the
past year if they thought their physicians "were
interested in them" and "their friends would not
think a check-up was silly when one felt fine."
Women who sometimes did breast self-examina-
tions were more likely to obtain a clinical breast
examination than those who did not do self-exami-
nations. None of the attitude- and belief-related
items were significantly associated with receipt of a
mammogram on schedule. Almost all women
thought general physical check-ups were worth-
while. However, thinking that cancer was "the most
serious health problem" was associated with having
breast examinations and mammography but not
Pap tests within guidelines. (Detailed data present-
ing the associations between specific knowledge and
attitude/belief items and screening experience are
available from the authors on request.)

DISCUSSION
This study used a convenience sample and there-

fore may not represent the general population.
Subjects were, however, low-income inner-city
African-American women who were willing to con-
sider participation in a health education program.
Their knowledge, behaviors, and attitudes are those
of women who are most likely to be reached by
health promotion interventions. In the real world,
persons reached by health promotion programs usu-
ally constitute a convenience sample.

Most studies conducted previously on factors
associated with cancer screening behavior were on a
single type of cancer such as cervical cancer or breast
cancer and were conducted on predominantly white
populations.21-33 Fewer studies reported on inner-city
or black women until recent years, and these dealt
mostly with demographic factors.9-'27,28 In general,
women who are older, nonwhite, unmarried, and
have lower income and educational levels are less
likely to receive adequate screening tests.4'5

Several previous studies report on the association
between cancer knowledge and cancer screening.
Mamon et al9 studied 416 inner-city women and ana-
lyzed data on 290 women with intact uteri for their
screening histories. They found that those who had
been inadequately screened for cervical cancer had
less knowledge of the risk factors for cervical cancer
than did women with an adequate screening history.
McCance et al8 studied 101 women ¢'50 years

recruited from a university hospital and a Mormon
church. They found that knowledge was correlated
with having obtaining mammography and a profes-
sional breast examination in the past year.
Mandelblatt et al15 studied elderly women attending
Harlem Hospital Clinic and found that knowledge
and perceived benefit of early detection have a
strong association with mammogram and Pap use.
We also found higher knowledge scores associat-

ed with more recent screening among women in our
sample. The screening data were retrospective since
screening history was assessed. Consequently, the
cause-and-effect relationship is ambiguous; it is pos-
sible for either screening to predict knowledge or for
knowledge to predict screening. Knowledge can be
acquired from previous screening experience and
can influence succeeding practices. On the other
hand, there was little association between screening
histories and attitudes or beliefs.

Age was a predictor of a recent Pap smear, but not
of breast cancer screening. Younger women were
more likely than older women to have received a
Pap smear within the past year, a finding that may be
related to the frequency with which young women
receive family planning and other reproductive
health services. Alternatively, this finding may be
related to some of the other differences between the
younger and the older women in our sample. The
younger women tended to be better educated, to be
employed, to have a higher income, and to have
more knowledge of cancer prevention. Among these
characteristics, hQwever, only employment status
was statistically associated with a history of a recent
Pap test in women <45 years. Whatever the reason
for the association of younger age with more regular
Pap screening, it means that the likelihood of having
received a recent Pap smear is roughly inversely pro-
portional to the risk of cervical cancer, since older
women are at higher risk.

Income also predicted screening histories.
Overall, upper-income (>$25,000 per year) women
were significantly more likely to have received a Pap
smear and a breast examination within the past year
than were lower-income women. There was a simi-
lar tendency for mammography, but this was not
statistically significant. However, our study findings
differed from others in the literature4'6'9'14'22 in that
health insurance and Medicaid coverage were not
associated with screening.

This study has several important implications for
cancer screening programs. Perhaps most important
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among them is the fact that while greater cancer-
related knowledge seems to lead to more regular
screening, "positive" attitudes and beliefs have less
impact. This suggests that community or individual
health education designed to provide factual infor-
mation is more likely to improve screening rates than
programs designed to improve attitudes about can-
cer and cancer screening. At the same time, it is
probable that improvement in knowledge will lead
to improvement in attitude. Moreover, since older
and poorer women are less likely to be adequately
screened for cervical cancer (based on bivariate
analysis), educational interventions should be espe-
cially targeted toward this group.

Our study also suggests that just as screening in
young women is linked to commonly used health
services, a strategy for increasing screening in older
women might be to link such screening to services
for chronic diseases such as diabetes, hypertension,
and heart disease, which often bring older women
to clinics. In this connection, it is important to note
that among women who had ever received a clini-
cal breast examination, 77% stated that they had
gotten the examination as part of a routine physical
examination.

While this study has an important strength in being
one of the few to examine the relationships between
knowledge, beliefs, and attitudes and cancer screen-
ing among inner-city black women, its limitations
should be kept in mind as well. The main concern is
that the study group was a convenience sample.
However, since approximately half of the interview
participants had family incomes of <$15,000 and all
lived in inner-city neighborhoods, it is clear that we
were reaching a low-income inner-city population.
The cancer screening rates in our group were similar
to rates found in 1987 population surveys.5'29

CONCLUSION
Interventions that increase knowledge of cancer

risk and cancer screening among older black inner-
city women are a high priority, as are interventions
that link cancer screening with health care for
chronic illness among older black women. This
study has demonstrated that low income represents
a barrier to screening. However, knowledge can
overcome some income-related barriers to obtain-
ing screening and other health services.

Further research is needed to determine how
best to offer educational programs to inner-city
minority women, especially the elderly, and how to

change patterns of health care at institutions serving
them. This study helps to demonstrate the impor-
tance of tailoring health promotion interventions to
the specific population at risk and to the specific
outcome desired.
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