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Background: Women with certain characteristics, such as those residing in rural areas, are less likely
screened for breast cancer. To enhance detection of early breast cancer, it is imperative that all women

who have abnormal screening results receive appropriate diagnostic procedures. This study reports
differences in receipt of diagnostic services following abnormal screening results.
Methods: Screening and diagnostic data were collected as part of a breast and cervical cancer early
detection program aimed at reaching women of lower socioeconomic status. Women with completed
diagnostic information after having abnormal screening results were included. We based adequacy of
diagnostic services on guidelines from the Society for Surgical Oncology, The Commission on Cancer of
the American College of Surgeons, and the Centers for Disease Control and Prevention. Several factors
were assessed for their association with adequacy of diagnostic follow-up: income, age, race, education,
health insurance status, rural-urban residence, reported breast lump, family history of breast cancer,
and clinical beast examination or mammogram results.
Results: Overall, 14.1% of the 351 abnormal findings were considered inadequately followed up
based on the algorithm used. Eighty percent involved an abnormal finding on a clinical breast examination regardless of the mammogram results. Rural women, those with abnormal clinical breast examination findings but normal or equivocal findings on mammograms, and those who self-discovered a mass
were less likely to receive adequate follow-up than were their counterparts in multivariate analysis.
Rural women were less likely to receive a biopsy or fine-needle aspiration, although it was indicated.
One facility accounted for most of the inadequate follow-up screenings among urban women.
Conclusions: Women who have specific demographic and clinical characteristics were less likely to
have received adequate diagnostic services. Breast cancers could have been missed initially as a result
of inappropriate follow-up. Further investigation of the clinical scenarios using chart reviews is warranted. (J Am Board Fam Pract 2000;13:94-100.)
Screening for breast cancer is considered beneficial
when conducted at recommended intervals. 1 Unfortunately, not all women receive screening to an
equal extent. Women who have specific characteristics, such as occupying a lower socioeconomic
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status, being limited physically, belonging to a minority group, and residing in rural areas, were less
likely to be screened for breast cancer.2 Reasons for
lower screening utilization include fewer primary
care physicians in rural areas and access to those
physicians, in particular because the clinician's recommendation is the main reason women receive
mammograms. 3
To enhance survival following detection of
breast cancer, all women need to receive timely and
appropriate diagnostic services based on their
screening results. 4 Delay in establishing a diagnosis
and initiating treatment can result in more advanced disease at the time of diagnosis and a worse
outcome. Delayed diagnosis also accounts for the
most expensive and most common medicolegal
claims against physicians. 5,6 The receipt of timely
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Methods
Iowa Breast and Cervical Cancer Early Detection
Program
The Iowa Breast and Cervical Cancer Early Detection Program (BCCEDP) was established to screen
eligible women for breast and cervical cancer. Eligibility is based on household income, with women
at or below 250% of the federal poverty guideline
eligible to receive services at no cost. Emphasis is
placed on screening women aged 50 years and
older, although a percentage of women screened
are younger than 50 years.
Clinical services were delivered at the local level
by more than 300 clinics, mammography facilities,
hospitals, and cytology laboratories. Women received usual care from the clinicians. Every woman
had a primary care physician who was responsible
for her care. No attempt was made to influence
delivery of screening and diagnostic work-up.
Data were collected by the Iowa BCCEDP as
part of a clinical service delivery monitoring effort.
The Iowa BCCEDP consists of 26 local programs
spanning 49 counties, one half of all Iowa counties.
Each local program is responsible for collecting
data about women for which it is administratively
responsible.
Two forms were used for data collection, an
Intake and Visit Summary form and a Diagnostic
Results form. The intake form is completed for
each woman regardless of the type of screening
service performed. Information contained on this
form includes demographics (name, birth date, address, race, ethnicity, highest educational level,
household income), history (most recent screening), self-reported breast symptoms, and breast and
cervical screening information (type, date and result of clinical service). Initial mammographic findings were reported using the Breast Imaging Reporting and Data System (BI_RADSTM).14 Clinical
breast examination findings were reported as normal (not suspicious for cancer) or abnormal (suspicious for cancer).
Diagnostic information is completed when an
abnormality is detected at screening. The Diagnostic Results form contains the woman's identifying
information and the types, dates, and results of the
diagnostic services performed. A final diagnosis and
the diagnostic disposition are also included on the
form.
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services after abnormal screening results is influenced by such factors as screening results, clinic
access, the number of diagnostic events per visit,
and access to specialty care 7 as well as patient characteristics. 8
Appropriate diagnostic services are essential
components of a timely follow-up. Specific diagnostic tests must be completed for the evaluation
and management of such breast problems as a palpable mass or a nonpalpable mammographic abnormality.9 For example, Osuch et al 5 suggest using
a triple diagnosis in the management of a solid
breast mass. This dramatically increases diagnostic
accuracy. If a mass is interpreted as benign by all
three methods (follow-up clinical breast examination, mammogram, and fine-needle aspiration), diagnostic accuracy approaches 99%.10,11
Additionally, the use of subsequent diagnostic
procedures is imperative if there are abnormal findings on a clinical breast examination a~d a normal
mammogram. A number of breast cancers might be
missed because it is not possible to capture the
posterior portion of the breast on the film, because a
cancer cannot be visualized against a background of
dense tissue, or because the radiologist misinterprets
the film.n,12 Normal mammography findings in the
presence of a palpable mass add no information.
A common dilemma facing clinicians is how to
approach a patient-discovered mass that is confirmed by physical examination but not visualized
on a mammogram. s In the Physician's Insurance
Association of America 1995 study, 60% of women
who brought successful claims for failure to diagnose breast cancer had self-discovered masses that
failed to impress their physicians on clinical examination; 80% had normal or equivocal mammogram resultsY
As with screening utilization, women who share
specific demographic characteristics might be less
likely to receive follow-up diagnostic services.
Hence, our study will attempt to determine which
women with questionable breast-screening results
are less likely to receive diagnostic services. Specifically we will compare diagnostic services received
by rural and urban women. We will also examine
diagnostic service utilization by those who come to
the clinician's office having found a breast lump
and by those for whom findings on the clinical
breast examination were abnormal and the mammogram findings were normal.

Algorithm

Number
(Rural, Urban)

122

CBE Result
Abnonnal, suspect cancer

(57,65)

Mammogram Result

Diagnostic Procedures Required

Probably benign
Assessment incomplete

At leost one
Repeat breast examination
Surgical consultation
Sonogram
Biopsy or lumpectomy
Fine-needle or cyst aspiration

Negative
Benign

2

36
(26,10)

Abnonnal, suspect cancer

Suspect abnonnality
Highly suggestive of
malignancy

At /eost one
Biopsy or lumpectomy
Fine-needle or cyst aspiration

3

83
(65, 18)

Nonnal (do not suspect
cancer)

Suspect abnonnality

At leost one
Repeat breast examination
Surgical consultation
Sonogram
Biopsy or lumpectomy
Fine-needle or cyst aspiration

Any result

Highly suggestive of
malignancy

At /eost one
Biopsy or lumpectomy
Fine-needle or cyst aspiration

Nonnal (do not suspect
cancer)

Assessment incomplete

At /eost one
Additional mammographic views
Sonogram

4

12
(5,7)

5

98
(54,44)

CBE-clinical breast examination.

Data included in the analysis are those for which
a final diagnosis is available during the period from
August 1995 through September 1998. Only
women with completed foHow-up were included in
the analysis, and those lost to follow-up or who had
refused diagnostic procedures were excluded. Although not all diagnostic services were reimbursed
by the Iowa BCCEDP, fine-needle aspiration, additional mammographic views, and breast biopsies
were covered services.
A total of 3198 clinical breast examinations and
mammograms were performed during the study
period, and an abnormality was detected during
351 of the breast examinations or mammograms.
Diagnostic procedures were pending for 9 women,
3 women were lost to follow-up, and 5 women
refused all diagnostic services. Thus, 95.6% of
women received diagnostic follow-up services.
Definition 0/Adequacy
For the current study, we defined adequacy of diagnostic services according to Evaluation ofCommon
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prepared by the Society for Surgical Oncology,
The Commission on Cancer of the American College of Surgeons, and the Centers for Disease Control and Prevention.9 This descripton is a modification of a previously developed algorithm. ls Table
1 lists the diagnostic procedures considered to be
adequate based on the results of the clinical breast
examination and mammogram. Claims data, submitted independendy for provided services by the
clinics, were used to corroborate the services reported on the submitted Diagnostic Results form.
Statistical Analysis
Because of the prospective nature of the study, we
modeled relations between variables and the dependent variable (adequacy) using relative risks.
The proportional hazard approach was used to select factors associated with inadequately performed
follow-up services.
Variables that were considered included income
category «100% of poverty vs 101 % to 250% of
federal poverty guidelines), age groups (younger
than 50 years vs 50 years and older), race (white vs
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Table 1. Result of Clinical Breast Examination and Mammogram (n - 351) and Adequacy of Follow-Up.

Percent

Relative Risk

19.0
10.9

1.75 (1.01-3.06)
1.00

14.4
11.8

1.22 (0.#-3.39)
1.00

15.3
12.9

1.22 (0.70--2.11)
1.00

13.0
15.6
12.4

1.20 (0.56-2.57)
0.95 (0.42-2.17)
1.00

15.9
11.6

1.38 (0.77-2.48)
1.00

15.4

1.40 (0.71-2.72)

No
Family history of breast cancer

11.0

1.00

Yes
No
Breast symptoms
Lump
Other or none
Screening scenario

11.0
15.8

0.69 (0.38-1.26)
1.00

22.7
10.9

2.08 (1.18-3.64)
1.00

Demographic Characteristics
Age group
<50 years
2:50 years
Race
White
Not white
Household income
<100%
100%-250%
Education level
<High school
High school or GED
>High school
Geographic location
Rural
Urban
Medical insurance
Yes

Algorithm 1
Algorithm 2-5

Likelihood Ratio Test
(P Value)
3.92 (.0478)

0.16 (.6926)

0.48 (.4881)

0.57 (.7527)

1.19 (.2749)

1.01 (.3142)

1.50 (.2204)

6.17 (.0130)

7.97 (.0048)
22.1
9.9

2.23 (1.28-3.89)
1.00

GED-general equivalency diploma.

other), education (less than high school, high
school, or general equivalency diploma, more than
high school), having health insurance (yes or no),
resident of a metropolitan statistical area (MSA) or
not, reported breast lump (yes or no), family history
of breast cancer (yes or no), and clinical breast
examination or mammogram results (algorithm 1
vs algorithm 2 to 5). Iowa has 10 metropolitan
statistical areas. These counties were considered
urban for the study, whereas the other 89 were
considered rural.
A best regression model was created using two
approaches. We used the likelihood ratio test comparing a model with and without a particular variable. We considered P ~ .05 to be statistically
significant. A variable could also be included based
on important changes in the regression coefficients
of a model with and without this variable.

Results
Overall, 14.1% of the 351 abnormal screenings
were considered inadequately followed up based on
the algorithms listed in Table 1. Table 2 lists the
percentage of inadequate follow-up services for
various demographic and clinical variables. Variables that are potentially associated with inadequate
follow-up include age-group, having felt a lump,
and having screening results according to algorithm 1. In this univariate analysis, household income, highest level of education attained, race,
family history of breast cancer, having health insurance,· and the residence of the woman did not
affect subsequent adequacy of follow-up services.
Using the proportional hazard approach, the
model included three variables. Rural women were
less likely than urban women to receive adequate
diagnostic services (RR = 0.56; 95% CI, 0.30-
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Table 2. Frequency of Inadequate Follow-Up and Associated Factors Using the Proportional Hazard Approach.
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Figure 1. Percentage of inadequately followed up
abnormal breast cancer screening results, by clinical
breast examination and mammogram results.

1.03). Additionally, women who had screening results listed in algorithm 1 were 0.47 times as likely
to receive adequate follow-up services compared
with those with other clinical breast examination
and mammogram results (95% cr, 0.26 - 0.88).
The interaction between geographic location and
type of clinical breast examination or mammogram
result could not be assessed because all urban
women with inadequate follow-up services had an
abnormal clinical breast examination and normal
mammogram findings (Figure 1).
Although having felt a lump on breast self-examination did not statistically predict adequacy of
follow-up after inclusion of the clinical breast examination or mammogram results and the residence of the woman screened, the regression coefficients of the model containing both variables
changed to an important degree. Women who felt
a lump were 0.57 times (95% cr, 0.30 - 1.06) as
likely to have received adequate follow-up services
than those who did not have any symptoms.
The need to assure appropriate diagnostic services for a woman who self-discovers a mass, which
is confirmed by the clinician, but who has subsequent normal findings on a mammogram is selfevident. 9 Women with these results were 0.27
times as likely to have adequate follow-up services
as those who did not feel a mass on examination
and had other clinical breast examination and
mammogram results.

Types of Inadequate Diagnostic Workup
Of all screenings among women who did not receive appropriate follow-up according to the algorithm used (n = 50), 80.0% involved an abnormal
clinical breast examination finding regardless of the
result of the mammogram (algorithm 1 or 2). Differences in inadequate follow-up were found be-
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tween rural and urban women. Among rural
women with abnormal findings on a clinical breast
examination and mammograms, 48.0% did not receive a biopsy or lumpectomy or a fine-needle or
cyst aspiration while indicated by the algorithm. In
some cases, rural women with other clinical breast
examination and mammogram results did not receive appropriate diagnostic follow-up, such as for
algorithm 1 and 3.
Among urban women all inadequate follow-up
services were for those who had abnormal findings
on a clinical breast examination and normal findings (or assessment incomplete) on a mammogram
(algorithm 1). In contrast, rural women had a variety of screenings for which they received inadequate follow-up services.

Discussion
The aim of our study was to assess factors associated with women of lower socioeconomic status
receiving adequate diagnostic services after abnormal results on breast cancer screening. Ninety-six
percent of women with abnormal findings on breast
screening received diagnostic procedures, which
indicates that even women of lower socioeconomic
status can receive these services when indicated.
This percentage of women receiving diagnostic
workup is much higher than that reported by a
study using BCCEDP data in California 16 and is
necessary to maximize screening benefits.
Rural women, those with abnormal clinical
breast examination results and normal mammogram results, and those who self-discovered a breast
mass were less likely than their counterparts to
receive an adequate diagnostic workup based on
guidelines prepared by the Society for Surgical Oncology, The Commission on Cancer of the American College of Surgeons, and the Centers for Disease Control and Prevention. 9 None of the other
variables were associated with less-than-adequate
follow-up services. Even women without health
insurance, minority women, and those living in
poverty received diagnostic services similar to those
received by their counterparts. Because women
with these characteristics are typically less likely to
be screened for breast cancer, our study shows that
it is possible to assure adequate follow-up diagnostic services for these women.
Rural women were less likely to receive appropriate diagnostic services in our study. The main
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sively studied in relation to the diagnostic workup
of their abnormal breast screening results.
One limitation of the study is the use of the
algorithm. Although several agencies and organizations were involved in the development of the
guidelines, it is not possible to describe every clinical situation. It is expected, however, that the overall results did not suffer from this limitation. Moreover, from a system point of view, the results
provide valuable insight into where efforts need to
be focused.
A second limitation is that the results were based
on relatively few cases. Rural-urban differences
were close to being statistically significant, however, and we found a lack of appropriate workup
among those with abnormal clinical breast examination findings and normal findings on mammograms. If more cases had been included, the results
would have been even more pronounced.
In conclusion, the results show important differences in screening results between rural and urban
populations. These analyses are only the first step
toward assuring that all women receive appropriate
diagnostic services. We have planned to investigate
further the clinical scenarios by using chart reviews.
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