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Background. Although Pap smear screening for cervical 
cancer in general has been successfully implemented, 
mammography screening for breast cancer remains rela­
tively underused. Patients having one screening test are 
more likely to have other screening tests performed. 
The objective of this study was to determine whether 
visits by women for Pap smears serve as opportunities 
for physicians to order a screening mammogram. 
Methods. A matched case-control design was used for 
this retrospective study. Eligible women included those 
over 50 years o f age who had no history of breast can­
cer or mastectomy and who had made at least one visit 
to a family practice residency program during the 
2-year study period. Cases were randomly selected 
from women who had mammograms performed. For 
each case, one control subject who did not have a 
mammogram was matched by age and number of vis­
its. A chart audit was performed to collect data on the

characteristics of these women and whether they com­
pleted their screening tests.
Results. The adjusted odds ratio (controlling for the 
patient’s age and number o f physician visits) for mam­
mogram completion among women who had a Pap 
smear compared with those who did not was 6.67. 
This effect persisted after controlling for other con­
founding factors using logistic regression.
Conclusions. Performing a Pap smear appears to serve 
as a prompt for the physician to order a screening 
mammogram. That physicians appear to provide 
screening tests, particularly Pap smears and mammo­
grams, as a package of services should be considered 
when future efforts to improve implementation are 
made.
Key words. Mammography; mass screening; preventive 
health services; clinical protocols. /  F am Pract 1992; 
35:644-648.

Implementation o f cervical cancer screening in the 
United States has generally been successful since the 
development of the Pap smear test in the 1940s. About 
75% of women report having had a recent Pap smear.1-4 
Rates o f breast cancer screening with mammograms, 
while improving, remain suboptimal. Despite the higher 
incidence and mortality rates for breast cancer compared 
with cervical cancer, greater percentages of women are 
screened with Pap smears than with mammograms.5-7 
Widespread breast cancer screening did not begin until 
after the early 1970s when the Health Insurance Plan 
(HIP) project first showed that breast cancer mortality 
could be reduced by early detection through regular 
breast physical examinations and screening mammo­
grams.8-9 However, a number of important barriers to 
breast cancer screening have been identified from both
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the patient and physician perspective. These barriers in­
clude concerns about the cost and inconvenience of hav­
ing a mammogram performed,10-11 and physicians ne­
glecting to refer their patients for the procedure.6-12-13

In 1980, the American Cancer Society extended its 
recommended interval between Pap smears from annual 
to every 3 years after two negative smears.14 Concerns 
were raised that the longer interval not only would result 
in missed cases of cervical cancers, but would also elim­
inate opportunities to screen for other conditions such as 
breast cancer.15-16 Given that Pap smears arc generally 
well accepted by patients, visits to physicians for this 
procedure may have helped reduce access barriers to 
screening for other conditions.

Studies have shown indirectly that the completion of 
one screening test, such as the Pap smear, is related to the 
completion of others. In general, populations screened 
for one condition arc more likely to have been screened 
for other conditions.2 Much of this difference is likely 
related to physician access. For example, one recent study 
has shown that women who have received gynecologic
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care or who have a regular source of gy necologic care 
were more likely to have received breast cancer screen­
ing.17 Persons seen more often by physicians have more 
opportunities to be screened. In this study, we examined 
in greater detail the extent to which performance of one 
screening test predicted the performance of another. As­
suming that women have equal opportunities to be 
screened, we determined the extent to which performing 
Pap smears is associated with the ordering of screening 
mammography.

Methods
The subjects for this study were retrospectively identified 
using computerized visit information from patients fol­
lowed in a family practice residency training program. 
Care for these patients was provided by more than 24 
faculty and resident family physicians and one internist. 
Eligible subjects included all female patients over 50 
years of age seen at least once during a 2-vear interval 
(June 1, 1986, to May 31, 1988). Among the identified 
eligible women, we defined case subjects as women for 
whom one or more mammograms had been ordered or 
performed during the study interval. The case subjects 
were then stratified by age (in 5-ycar intervals) and 
number of visits during the study period (1 to 3, 4 to 6, 
and 7 or more visits). Each case subject was then matched 
with a corresponding control subject by age and number 
of visit category. A random-number table was used to 
select the control group from the women not noted to 
have had a mammogram during the study period.

The medical records for both case and control sub­
jects were abstracted to confirm that the classifications 
based on the computerized information were correct. 
Notations by the physician in progress notes or a health 
maintenance reminder sheet or the presence of a radiol­
ogy report was used to determine whether a mammo­
gram had been ordered or completed. We excluded 
women whose computerized information regarding 
mammogram completion was incorrect or whose medical 
record could not be located. We also excluded women 
with a history' of breast cancer or mastectomy.

The charts for women in the study were also audited 
to determine whether Pap smears and pelvic examina­
tions were performed during the study period. Pap smear 
completion required the presence of a cytology report or 
a specific provider notation that one had been performed. 
Performance of a pelvic examination was based on re­
ports in the progress notes or was presumed to have 
occurred if a Pap smear was completed. Additional pa­
tient data were collected including race or ethnicity, type 
of insurance coverage, other breast problems, family his-

torv of breast cancer in mother or sister, previous hvs- 
terectomy, and number of major medical problems.

Statistical Methods

Odds ratios and confidence intervals were calculated us­
ing McNemar’s test for matched case-control studies 
using the Epistat program. A multivariate logistic regres­
sion analysis was performed using a BMDP computer 
program (BMDP Statistical Software, Inc) to evaluate 
the independent effect of Pap smear performance on 
predicting mammogram completion. This model con­
trols for the effect of potential confounding factors influ­
encing mammogram completion. Besides the main effect 
variables, an interaction between Pap smear performance 
and previous hysterectomy was tested in the logistic- 
regression model because the effect of performing a Pap 
smear on the likelihood of ordering a mammogram 
might dilfer among women who have had vs those who 
have not had a hysterectomy.

Results
We identified 807 women in the practice who met the 
age and visit inclusion criteria. O f these, 229 women 
were noted to have had a mammogram during the study 
period. From 136 medical records randomly selected for 
auditing, a total o f 121 case subjects were included in the 
study. Seven records could not be located for review, and 
six were excluded from the study because of previous 
breast cancer or mastectomy. The chart audit confirmed 
completion of mammograms for all bur two of the case 
subjects audited, indicating good specificity o f the com­
puterized data in identifying women who had mammo­
grams.

From the 578 women identified as potential control 
subjects, we selected 180 charts to obtain the 121 
needed. The medical records for 18 women could not be 
located, and 8 other women had a history o f breast 
cancer or mastectomy. There were greater problems with 
misclassification among the control subjects; 33 potential 
control subjects were excluded after the chart audit found 
a mammogram ordered or completed that had not been 
noted in the computerized data system.

The characteristics of the study subjects are summa­
rized in Table 1. The distributions for age and number of 
visits in the two groups were identical because of match­
ing. The groups did not differ significantly by race or 
ethnicity' or marital status. There was a significant differ­
ence between the two groups in ty'pe of insurance cov­
erage. Among the case subjects, 20% had prepaid health 
insurance compared with 11% of control subjects. The
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Table 1. Characteristics of Case Subjects (n =  121) Who 
Underwent Screening Mammography and Control Subjects 
(n =  121) Who Did Not

Characteristic
Case Subjects 

No. (%)

Control
Subjects
No. (%) P Value*

Age (y)
50-54 22 (18.2) 22 (18.2) NS
55-59 26 (12.5) 26(12.5)
60-64 19 (15.7) 19(15.7)
65-69 28 (23.1) 28 (23.1)
70+ 26 (21.5) 26 (21.5)

Number o f visits
1-3 34 (28.1) 34 (28.1) NS
4-6 39 (32.2) 39 (32.2)
7+ 48 (39.7) 48 (39.7)

Race/ethnicity
White 63 (53.4) 47 (43.9) NS
Black 28 (23.7) 27 (25.2)
Hispanic 13 (11.0) 16 (15.0)
Other 14 (11.9) 17(15.9)

Marital status
Single 7(6.5) 6(6 .1) NS
Married 66 (61.1) 51 (51.5)
Separated 4 (3.7) 3 (3.0)
Divorced 16 (14.8) 16 (16.2)
Widowed 15 (13.9) 23 (23.2)

Insurance coverage
Prepaid 24 (19.8) 13 (10.7) .016
Private 50 (41.3) 44 (36.4)
Medicare 31 (25.6) 27 (22.3)
Medi-Cal 6 (5.0) 14 (11.6)
Self-pay 10 (8.3) 23 (19.0)

Previous hysterectomy 44 (36.4) 30 (24.8) .051

Family history of 12 (9.9) 5(4.1) NS
breast cancer

* Chi-square test.

percentages o f control subjects with Medicaid and no 
health insurance were 12% and 19%, respectively, com­
pared with 5% and 8%, respectively, for case subjects. 
Differences approaching statistical significance between 
the two groups were seen in the proportions of women 
with previous hysterectomies and family histories of 
breast cancer. A greater percentage of case subjects had 
previous hysterectomies (36%), compared with control 
subjects (25%). Nearly 10% of case subjects had a family 
history of breast cancer, compared with 4% of control 
subjects.

We determined which factors predicted completion 
of a mammogram. We found that 76.9% of the case 
subjects but only 28.9% of control subjects had Pap 
smears during the study period. Thus, the odds ratio of 
mammogram completion adjusted for matching by age 
and number of visits for women who had a Pap smear

Table 2. Adjusted Odds Ratios and 95% Confidence 
Intervals o f Mammogram Completion

Adjusted
Odds

Ratio*
95% Confidence 

Interval

Pap smear
Performed vs not performed 6.67 3.05-15.6

Pelvic examination
Performed vs not performed 7.38 3.24-18.4

Stool occult blood
Performed vs not performed 4.23 2.16-8.62

Race
White vs nonwhite 1.50 0.93-2.94

Health insurance
Medicaid/no insurance vs all others 0.30 0.12-0.67

Previous hysterectomy 
Yes vs no 1.82 0.94-3.61

Family history of breast cancer 
Positive vs negative 2.40 0.70-9.47

*()dds ratios are adjusted for the matching variables, age and number o f visits.

was 6.67 (95% confidence interval [Cl] = 3.05 to 15.6) 
compared with those who had not (Table 2). Similarly, 
79.3% of case subjects had pelvic examinations compared 
with only 33.1% of control subjects, with an adjusted 
odds ratio of mammogram completion of 7.38 (95% 
Cl = 3.24 to 18.4). We examined another screening test, 
stool occult blood testing (three or more samples), to see 
if a_similar relationship held true. The adjusted odds ratio 
(OR) of mammogram completion for women who had 
stool occult blood testing was 4.23 (95% Cl = 2.16 to 
8.62).

The type of health insurance coverage was also 
found to predict the ordering of mammograms. Women 
who had Medicaid or no health insurance were signifi­
cantly less likely to have had a mammogram compared 
with women who had other types of insurance (OR = 
0.30, 95% Cl = 0.12 to 0.67). Although race or ethnic­
ity, family history of breast cancer, and previous hyster­
ectomy were not significantly related to mammogram 
completion, there was a trend toward white women and 
women with a previous hysterectomy being more likely 
to have had a mammogram.

In the logistic regression analyses, potential con­
founding variables from Table 1 as well as an indicator of 
Pap smear completion were used to predict the ordering 
of mammography. No interaction terms were found to 
be significant. The final logistic model in Table 3 shows 
that Pap smear completion remained a strong indepen­
dent predictor of mammogram completion (OR = 
8.79). In an alternative model not shown, adding the
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Table 3. Logistic Regression Analysis of Mammogram 
Completion
....

P OR 95% Cl
Pap smear completed 2.17 8.79 6.24-12.3

Age (y)
55-59 0.206 1.23 .741-2.04
60-64 0.483 1.62 .904-2.91
65-69 0.323 1.38 .830-2.30
70+ 0.660 1.93 1.15-3.26

Number o f visits
4 -6 -0 .114 0.892 .587-1.36
7+ 0.156 1.17 .771-1.77

Nonwhite race 0.203 1.23 .880-1.71
Married 0.146 1.16 .820-1.63
Medicaid or no insurance -1 .15 0.318 .208-481
Previous hysterectomy 0.841 2.32 1.62-3.32
Family history o f breast cancer 0.878 2.41 1.04-5.57
Intercept -1 .70 — —
N ote: This logistic regression model predicts the likelihood o f haring had a mammogram 
as a function o f the subject characteristics listed, while adjusting for the other charac­
teristics. Adjusted odds ratios (OR) o f mammogram completion and 95% confidence 
intervals (C l) are derived from the beta coefficients (and standard errors, not reported) 
in the logistic model.

completion of stool guaiac screening showed this variable 
to be an independent predictor of mammogram comple­
tion that did not qualitatively affect the results for Pap 
smear completion. No significant interaction was found 
between Pap smear and stool guaiac screening.

Discussion
In this study, we found that performing a Pap smear very 
strongly predicted the ordering of a mammogram. This 
association cannot be explained by differences in the 
frequency o f visits to the physician because the two 
groups of women were matched by the number of phy­
sician visits. Matching also removed patient age as a 
potential confounding factor. Furthermore, logistic re­
gression analyses showed that a variety of potential con­
founding factors, such as the patient’s type of insurance 
coverage and a family history' of breast cancer, did not 
explain the association between these two tests. Thus, it 
appears that office visits by women for Pap smears pro­
vide opportunities to screen for another very important 
women’s health problem, breast cancer.

Potential limitations to this study should be consid­
ered in interpreting these results. First, during the chart 
audit we found that a significant proportion of the pa­
tients identified as control subjects in our computerized 
records had been misclassified. If  they had been correctly 
identified, these misclassified control subjects would have 
been included in the group of patients from which the 
study case subjects were obtained. Thus, if our study had 
shown that misclassified control subjects were less likely

to have had a Pap smear than case subjects, our results 
would have been biased toward overestimating the asso­
ciation between Pap smear and mammogram comple­
tion. We found, however, that approximately equal pro­
portions of the misclassified control subjects and actual 
case subjects (81.8% and 83.5%, respectively) had Pap 
smears, which indicates that the misclassification did not 
bias our results. Furthermore, our final classifications 
into case subjects and control subjects were almost cer­
tainly correct given that most Pap smears and mammo­
grams were documented by printed laboratory or radiol­
ogy reports.

A second consideration is that even though match­
ing and the logistic regression analysis controlled for 
many potential confounding variables, the relationship 
between these Pap smears and mammograms could be 
explained by confounding variables known to influence 
completion o f breast cancer screening that we did not 
measure.6'7-10-12’17-21 For example, we could not deter­
mine from auditing the charts the patients’ education 
levels, or the patients’ or physicians’ attitudes toward 
health screening. Another important unmeasured vari­
able was the context and content o f the visits. Studies 
have shown that women making visits for complete phys­
ical examinations and preventive health care are more 
likely to receive breast cancer screening.1719 In this 
study, even though women having and not having mam­
mograms were seen for similar numbers o f visits, what 
occurred during the visits might have been different fear 
the two groups. Women who did not have mammo­
grams may have had more numerous or more serious 
coexisting medical problems that required the time the 
physician normally would have used for health mainte­
nance activities. Also, these women might have been 
perceived by their physician or themselves to be in worse- 
health and therefore less likely to benefit from screening. 
Conversely, women who had Pap smears might have 
made appointments specifically for a complete physical 
examination or for preventive health care, thus providing 
an opportunity both for performing Pap smears and 
ordering mammograms. We used stool occult blood test­
ing as an indicator of women receiving other preventive 
care. The strong independent effect o f Pap smear perfor­
mance and lack of interaction with stool occult blood 
testing in predicting mammogram ordering suggests a 
“bundling” of the two cancer screening procedures that 
arc specifically designated for women.

Another limitation is that a case-control design can­
not easily define temporal relationships, eg, whether the 
Pap smear and mammogram were performed on the 
same day. We could not define the exposure as “having a 
Pap smear within some interval around the time of the 
mammogram” because by definition the control group
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did not have mammograms. However, we also did not 
expect the two tests necessarily to have been performed 
or ordered on the same day. Most mammograms were 
ordered at the time of the Pap smear and performed at 
some later date. Other mammograms were ordered be­
fore the Pap smear visit so that the results would be 
available for discussion. In fact, most of the mammo­
grams and Pap smears were performed within 1 to 2 
months o f each other. One final consideration is that this 
study was conducted in a single family practice residency 
program. Although the program provides care to a typ­
ical primary care population, caution must be taken in 
generalizing these results to other populations.

These results serve to highlight that screening rec­
ommendations for one specific condition may adversely 
affect compliance with screening for other conditions. 
The American College of Obstetricians and Gynecolo­
gists may have been correct in arguing in 1980 that a 
longer recommended interval for Pap smear screening 
would cause some women to miss being screened for 
other problems.15-16 This study provides indirect evi­
dence that a longer interval between Pap smears may 
have an adverse impact on breast cancer screening.

These results also suggest an explanation for re­
ported differences in breast cancer screening rates by 
specialty.6-20 In the 1989 American Cancer Society sur­
vey of primary care physicians, obstetrician-gynecologists 
reported higher rates of breast cancer screening with 
mammography than internists and family physicians.6 
Obstetrician-gynecologists similarly reported higher 
rates o f performing Pap smears to screen for cervical 
cancer. Part of the differences in breast cancer screening 
rates may reflect the context of the visit to obstetrician- 
gynecologists as compared with a visit to internists and 
family physicians. More visits to the obstetrician-gyne­
cologists may be specifically for a Pap smear, which these 
results suggest provides an opportunity to order a mam­
mogram. Family physicians, given the same context of 
performing a Pap smear, are very likely to order a mam­
mogram. These findings need to be substantiated in a 
multispecialty study.

In conclusion, access to mammography is a bit more 
complex than simply having physical access to a physician 
to order the test and the financial means to pay for it.21 
We need to consider more carefully the context of the 
physician-patient interaction during office visits. It ap­
pears that physicians providing one preventive service 
may take the opportunity to provide others. This sug­
gests that perhaps we can better implement breast cancer 
screening by encouraging this tendency to package mam­
mography screening with the already well-disseminated 
practice o f performing regular Pap smears. Greater em­
phasis may also need to be placed on women seeing their

phvsician specifically for comprehensive preventive 
health care.18
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