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Abstract

Objective: to assess actions for breast cancer early detection in the Brazilian National Health System using process indicators.
Methods: this is a descriptive study with secondary data from the Breast Cancer Information System (Sismama), for the
period from 2010 to 2011. Results: 5,759,503 mammograms and 44,892 histopathological tests were assessed; screening
mammography was predominant (96.2%), with annual interval (44.6%) and 51.2% of the patients were in the recommended
age group (50 to 69 years); mammogram report was emitted in 30 days in 61.7% of the cases; among the 17,343 malignant
lesions confirmed in the histopathological tests, 66.4% were detected through clinical examination. Conclusion: screening
actions and early diagnosis in disagreement with the Ministry of Health's recommendations may compromise its effectiveness
and entail greater risk to women; it is necessary to improve professional’s adherence to screening guidelines, as well as
enhance the control and assessment of the health services.
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Introduction
Breast cancer is an important Public Health issue.
In Brazil, 57,960 new cases were estimated in 2016,
corresponding to approximately 30% of female cancers
and representing the type of cancer with the highest
incidence in women from almost every macroregions
of the country: except for the North region, where
cervical cancer occupies the first position.1 In Brazil
and worldwide, breast cancer is also the most frequent
cause of cancer death in women. In 2012, this disease’s
mortality rate was 12.1 deaths per 100 thousand women.2
Breast cancer control action in Brazil have been
progressively incorporated to public health policies
since the end of 1980’s, as one of the guidelines of
the plan of comprehensive care to women’s health. In
2005, the National Policy of Oncology Care3 – updated
in 2013, as the National Policy of Cancer Prevention and
Control4 – defined the control of cervical and breast
cancers as one of the main components of Municipal
and State Health Plans. Breast cancer control was then
incorporated to the Strategic Action Plan for Tackling
Chronic Non-communicable Diseases (NCDs) in Brazil
– 2011 to 2022.5

The recommendations to breast cancer
early detection in Brazil, updated in
2015, propose early diagnosis and also
screening tests of women in the age
group from 50 to 69 years, through
mammography every two years.
According to World Health Organization (WHO),6
there are two strategies to early detect cancer: early
diagnosis, or agile and timely approach of individuals
with cancer signs and symptoms; and screening tests, with
regular examination in apparently healthy individuals,
belonging to a high risk age group for the disease,
aiming to identify the disease in pre-clinical phase and
to reduce mortality due this cause.
The recommendations to breast cancer early detection
in Brazil, updated in 2015, propose early diagnosis and
also screening tests of women in the age group from 50
to 69 years, through mammography every two years.7
The monitoring of actions to early detect breast cancer
in the country has become possible with the Breast
Cancer Information System (Sismama), implemented in

2009. At Sismama, all the information on mammography,
cytopathologic and histopathological tests performed by
the Brazilian National Health System (SUS) are registered.8
The offer of screening mammograms has increased
in the past years. According to data of the National
Ambulatorial Information System (SIA/SUS), there was
a progressive increase in mammograms financed by
SUS, from 1,869,285 tests, in 2012, to 4,713,530, in
2014. However, the increased use does not necessarily
guarantee the achievement of results expected by
screening actions, once it depends on the adequacy
of these tests in terms of quality, target population and
frequency of examination.9
Indicators that are usually used to evaluate screening
actions results, as survival time and distribution per cancer
staging, are subject to biases, such as anticipation time
and overdiagnosis at screening.10 Because of this, mortality
rate is the most adequate measure to evaluate screening
actions, although the impact can only be measured years
after its implementation. Besides that, other factors,
such as improvement of access to early diagnosis of
symptomatic cases and treatment improvement, can
influence mortality rates and hamper interferences over
the causality relation between the studied interventions
and possible modifications in these rates.11
Given the importance of the process assessment in
planning and management, this present study aimed
to assess actions for breast cancer early detection in
the Brazilian National Health System – SUS – using
process indicators.
Methods
An evaluation study of process indicators was carried
out, with secondary data related to the production of
mammograms and breast histopathology tests, by biopsy
or surgical specimen, financed by SUS in 2010 and 2011.
Data were extracted from Sismama, using TabNet
available at SUS IT Department website (Datasus).
Mammograms and breast histopathology tests performed
in men and those classified by Sismama as inconsistent
(records with different information from the rules settled
by the system) were excluded from the analysis. The
following variables were considered:
Mammograms
a) Clinical indication (screening, when performed in
asymptomatic women; and diagnostic, when performed
in patients with breast cancer signs and/or symptoms).
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b) Age group (in years: under 40; from 40 to 49; from
50 to 69; and 70 or older).
c) Results (presented in the seven categories of Breast
Imaging Reporting and Data System [BI-RADS®],
which classify radiologic findings, according to the
suspicion level): 0 (inconclusive); 1 (without findings);
2 (benign finding); 3 (finding possibly benign); 4
(suspicious finding); 5 (highly suspicious finding);
and 6 (finding with cancer diagnosis, not treated).
d) Examination time (interval between the requesting
date and report emission date by the service provider,
categorized in days: under 30; from 31 to 60; and
over 60).
e) Time interval between the current test and the last
screening mammogram.
f) Presence of palpable nodule (bigger than 20
millimeters) in screening mammograms (the cut
point of 20mm was defined for being an easier size
to be palpable,12 and due to this analysis objective,
which is to identify cases that present problems in
the diagnostic investigation of women with signs
and symptoms).
Histopathological tests
a) Diagnosis type (benign or malignant).
b) Form of detection of suspicious lesions and lesions
confirmed as malignant (palpable lesion or detection
by image).
With regard to process indicators (some of them
used in screening programs in other countries13), the
following are considered:
1) Recall proportion due to abnormal results in
the age group from 50 to 69 years: proportion
of mammograms classified as BI-RADS® 0, 4
or 5, among all screening mammograms. ‘Initial
screening mammograms’ were considered as the
tests which informed that the woman had no previous
mammograms, and ‘subsequent mammogram’ when
there was information upon previous tests.
2) Estimate of predictive positive value (PPV) of screening.
This indicator was estimated in two ways. In the first
one (PPV1), the ratio between malignant lesions in
cases coming from mammographic screening and the
total of altered screening mammograms (BI-RADS®
0, 4 or 5) was used. In the second way (PPV2), only
the cases with biopsy recommendation (BI-RADS®
4 or 5) were included in the denominator. These
ratios must be closer to the real PPV, because it
is expected to come from women with alterations

in the screening that have performed diagnostic
confirmation in the period of two years.
3) Ratio between biopsies with diagnosis of benign
and malignant lesions. This indicator was stratified
according to the material origin (surgical biopsy or
core needle biopsy).
4) Proportion of screening mammograms performed
in the target age group: percentage of screening
mammograms performed in women inside the
age group recommended by the Ministry of Health
(from 50 to 69).
5) Proportion of screening mammograms performed
every two years: percentage of screening mammograms
in women inside the target-age group whose interval
between the tests was of two years.
6) Proportion of breast histopathological tests, from
biopsies and surgical specimen, performed within 30
days: percentage of histopathological tests, regardless
of detection through imaging or not, whose time
interval between the material removal for analysis
and the test result did not exceed 30 days.
7) Proportion of unsatisfactory histopathological tests:
percentage of unsatisfactory histopathological tests,
among the total of histopathological tests.
8) Proportion of nodules bigger than 20mm found
in screening mammograms: percentage of
mammograms classified as screening in which
nodules bigger than 20 millimeters were registered
in the results.
The analyses were performed with the program
Microsoft® Office Excel® version 5.0.
This study has been exempted from ethic-scientific
analysis by the Ethics Research Committee from the
National Cancer Institute José Alencar Gomes da Silva
in January 21st, 2014, in accordance with the Resolution
of the National Health Council (CNS) No. 466, dated
December 12th, 2012.
Results
Data referring to 5,759,503 mammograms and
to 44,892 histopathological tests performed in
2010 and 2011, in Brazil, were assessed (Table 1).
According to exclusion criteria, 153,078 (2.6%)
mammograms and 3,167 (6.6%) histopathological
tests were not considered.
The distribution of mammograms and breast
histopathological tests results per age group is presented
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Table 1 – Mammograms and breast histopathological tests distribution according to tests characteristics, by age
group. Brazil, 2010-2011
Total
n (%)

Type of test

<40 years
n (%)

40-49 years
n (%)

≥70 years
n (%)

50-69 years
n (%)

Mammography
Clinical indication
Diagnostic

217,230 (3.8)

28,388 (13.1)

76,267 (35.1)

97,173 (44.7)

15,402 (7.1)

Screening

5,542,273 (96.2)

332,696 (6.0)

2,037,776 (36.8)

2,839,431 (51.2)

332,370 (6.0)

5,759,503 (100.0)

–

–

–

–

2,979,871 (53.8)

80,862 (24.3)

1,015,665 (49.8)

1,706,023 (60.1)

177,321 (53.4)

No

1,538,537 (27.8)

192,593 (57.9)

667,558 (32.8)

599,602 (21.1)

78,784 (23.7)

Information not available

1,022,510 (18.5)

59,182 (17.8)

354,073 (17.4)

533,077 (18.8)

76,178 (22.9)

5,540,918 (100.0)

332,637 (100.0)

2,037,296 (100.0) 2,838,702 (100.0)

332,283 (100.0)

Total

Performance of previous mammography
Yes

Total

a

Periodicity (time [in years] since the previous mammography) b
≤1

1,285,573 (44.6)

32,509 (41.9)

420,393 (42.6)

752,745 (45.6)

2

938,609 (32.5)

23,389 (30.2)

333,303 (33.8)

532,059 (32.2)

49,858 (29.3)

3

323,349 (11.2)

9,311 (12.0)

116,053 (11.8)

179,921 (10.9)

18,064 (10.6)

≥4

336,991 (11.7)

12,347 (15.9)

115,973 (11.8)

186,568 (11.3)

22,103 (13.0)

2,884,522 (100.0)

77,556 (100.0)

985,722 (100.0) 1,651,293 (100.0)

169,951 (100.0)

Total (with time information)

79,926 (47.1)

BI-RADS® category (all mammograms)
Category 0

641,886 (11.1)

42,353 (11.7)

252,608 (11.9)

314,486 (10.7)

32,439 (9.3)

Category 1

2,495,481 (43.3)

214,979 (59.5)

1,119,405 (53.0)

1,098,087 (37.4)

63,010 (18.1)

Category 2

2,382,064 (41.3)

92,528 (25.6)

667,314 (31.6)

1,390,271 (47.3)

231,951 (66.7)

Category 3

152,971 (2.7)

6,080 (1.7)

47,934 (2.3)

87,770 (3.0)

11,187 (3.2)

Category 4

73,396 (1.3)

4,169 (1.2)

23,670 (1.1)

38,718 (1.3)

6,839 (2.0)

Category 5

9,653 (0.2)

544 (0.2)

2,064 (0.1)

5,278 (0.2)

1,767 (0.5)

1,048 (0.0)

1,994 (0.1)

579 (0.2)

2,114,043 (100.0) 2,936,604 (100.0)

347,772 (100.0)

Category 6
Total

4,052 (0.1)

431 (0.1)

5,759,503 (100.0)

361,084 (100.0)

Histopathological tests
Form of detection of suspicious lesion
Breast clinical test (palpable)
Image (non-palpable)
Total
Lesions confirmed as malignant

23,923 (53.3)

6,832 (59.0)

5,844 (49.8)

8,351(49.4)

2,894 (61.7)

20,969 (46.7)

4,733 (41.0)

5,898 (50.2)

8,540 (50.6)

1,796 (38.3)

44,892 (100.0)

11,565 (100.0)

11,742 (100.0)

16,891 (100.0)

4,690 (100.0)

17,343 (38.6)

1,879 (16.2)

4,236 (36.1)

8,178 (48.4)

3,050 (65.0)

1,334 (71.0)

2,814 (66.4)

5,264 (64.4)

2,136 (70.0)

Form of detection of the lesions confirmed as malignant
Breast clinical test (palpable)
Image (non-palpable)
Total

11,548 (66.6)
5,795 (33.4)

545 (29.0)

1,422 (33.6)

2,914 (35.6)

914 (30.0)

17,343 (100.0)

1,879 (100.0)

4,236 (100.0)

8,178 (100.0)

3,050 (100.0)

Proportion of malignant lesions according to the form of detection
Breast clinical test (palpable)
Image (non-palpable)
Total

11,548 (100.0)

1,334 (11.6)

2,814 (24.4)

5,264 (45.6)

2,136 (18.5)

5,795 (100.0)

545 (9.4)

1,422 (24.5)

2,914 (50.3)

914 (15.8)

17,343 (100.0)

1,879 (10.8)

4,236 (24.4)

8,178 (47.2)

3,050 (17.6)

a) 1,355 mammograms were excluded due to inconsistence in the tab tool (TabNet).
b) 95,349 tests in which mammography time was in blank or ignored were excluded.
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in Table 1. In the analyzed period, 96.2% of the
mammograms had the screening as clinical indication
and 3.8% were diagnostic. Among the screening
mammograms, 51.2% of them were performed in
women in the recommended age group by Ministry
of Health: from 50 to 69 years. In 53.8% of the cases,
women answered to have already undergone previous
mammograms, from which 44.6% had undergone it
one year or less before (Table 1).
The proportion of results in the category BI-RADS®
1 has decreased as women aged, whilst the frequency of
categories BI-RADS® 2 and 3 has increased with aging.
Categories 4 and 5 have presented similar distribution
among the age groups, with increase only among women
older than 70 years (Table 1).
Although 61.7% of the screening mammograms
in Brazil have the result issued within 30 days, in
the national distribution there was no difference in
the time of report emission between screening and
diagnostic mammograms.
Among histopathological tests, 53.3% came
from palpable lesions and 46.7% from findings in
mammographic image. Malignant neoplasm diagnosis
has occurred in 38.6% of the tests and the malignancy
percentage has increased with aging. This percentage was
also higher amongst tests whose lesion was identified in
the clinical test, with most expressive difference being
among women under 40 years old and over 70 years.
In the reports analysis, 20.2% have presented as result
‘other malignant neoplasms’ (without specification
of the tumor’s histologic type). Among the tests with
malignant results, the proportion of tests coming from
non-palpable lesions in the age group from 50 to 69
years (50.3%) have presented more than the double
that was found in the age group from 40 to 49 years
(24.5%) (Table 1).
Among screening mammograms with nodule
information, the proportion of nodules bigger than
20mm was 11.4% in Brazil, with variations among
the states, with the lowest percentage found in Rio
Grande do Norte (8.1%) and the biggest in Tocantins
(20.4%), Acre (20.9%) and Maranhão (21.1%). The
South and Southeast regions have presented the lowest
proportions of nodules bigger than 20mm in screening
mammograms (Figure 1).
In Table 2 some process indicators referring to the
production of mammograms and breast histopathological
tests are presented. Recall proportion due to abnormal

results was of 12.1%, being 11.2% to initial screening
and 12.5% to subsequent screening steps. The time to
receive the result of breast histopathological tests was
up to 30 days in 78.2% of the tests registered in the
country, and the proportion of screening mammograms
performed in the recommended periodicity was of 32.2%.
The percentage of unsatisfactory tests to histopathological
analysis was of 0.9% (Table 2).
The ratio between biopsies with benign lesions and
malignant neoplasms was 3.6 in surgical biopsies (2.7
to palpable lesions and 5.6 to non-palpable lesions)
and 1.2 in core needle biopsy (0.6 to palpable lesions
and 2.3 to non-palpable lesions) (Table 2).
The estimates of predictive value referring to tests
performed in women between 50 and 69 years was of
1.8 (PPV1) and 16.2% (PPV2) (Table 2). In women
under 50 years, the values found to PPV1 and PPV2
were 0.64 and 7.47 respectively.
Discussion
The present assessment of actions to early detect
breast cancer pointed that the recommendations of the
Ministry of Health have not been followed with regard
to age groups and screening periodicity, and there are
possible errors on information records, which hampers
the monitoring of actions and the achievement of the
impact objective on mortality due to this disease.
Among the screening mammograms, over 10% of
nodules bigger than 20mm were detected, which can
indicate: (i) difficulties in the access to health services;
(ii) low awareness and/or of prepare by the physician
to detect clinical suspicious alterations; and (iii) lack
of information by women upon alert signs of breast
cancer. It is important to highlight that the cut point
used to classify tumors as palpable was conservative,
considering that Skinner et al. have identified an average
size of palpable T1 tumors of 14mm.12
The majority of mammograms being conducted
within one year or less of interval goes against the best
available scientific evidences, which say that biennial
periodicity preserves almost all benefits of annual
screening, reducing the risks nearly by half.14 The
elevated proportion of annual interval found in this
study cannot be justified by the occurrence of category
BI-RADS® 3, in which repetition is recommended in
less than one year to radiologic control,15 once the
results proportion in this category was only of 2.7%.
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Figure 1 – Proportion distribution of nodules bigger than 20mm found in screening mammograms, per state.
Brazil, 2010-2011
The expressive offer of screening mammograms
to the female population under 50 years old (42.8%)
shows a high frequency of non-adherence to the
recommendation of the proposed age group.
The trend observed in BI-RADS® results was similar
to the one found by Azevedo e Silva et al,16 in which the
frequency in category 1 is higher in younger women,
whilst categories 2 and 3 increase in older women. Still
according to that study, categories 4 and 5 were also
more frequent in women aged 70 years old or over.16
In histopathological tests resulting from nonpalpable lesions, it was verified that the proportion of
cancer detected in the age group from 50 to 69 years
was, approximately, 40% higher than in the age group
from 40 to 49, which must be explained by the lowest
prevalence of this cancer and worst mammography
acuity in this latter age group.

According to the United States Preventive Services
Task Force (USPSTF), an independent panel of
specialists in primary health care and prevention
that systematically revises the efficiency evidence and
develops recommendations to preventive clinical
services, there are still important lacks in the scientific
evidences about mammographic screening benefits in
the age group from 40 to 49 years. However, there are
evidences that the balance between possible benefits
and damages are more unfavorable than the observed
in the age group from 50 to 69 years.17
Evidences are also insufficient to women older
than 70 years, among which there are higher risks of
overdiagnosis and overtreatment due to competitive
causes of mortality and to existence of cancers of slow
evolution that would not arise in their lifetime.17 These
risks are potentially worsened in the Brazilian reality,
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Table 2 – Process indicators related to mammograms and breast histopathological tests financed by the
Brazilian National Health System (SUS). Brazil, 2010-2011
Indicators

Results

Recall proportion per abnormal resulta

12.1%

Recall proportion per abnormal result, in the initial screening

11.2%

Recall proportion per abnormal result, in the subsequent result

12.5%

Predictive Positive Value 1a, b

1.8

Predictive Positive Value 2a, c

16.2

Ratio of benign/malignant surgical biopsies

3.6

Ratio of benign/malignant core needle biopsies

1.2

Screening mammograms proportion in the target-age group

51.2%

Screening mammograms proportion in the recommended periodicity

32.2%

Histopathological tests proportion with results within 30 days

78.2%

Proportion of results ‘other malignant neoplasms’ in the histopathological test

20.2%

Unsatisfactory tests proportion to histopathological analysis

0.9 %

a) Indicators calculated to screening in the target-age group (from 50 to 69 years).
b) Predictive Positive Value 1 - ratio between malignant lesions detected in mammographic screening and the total of altered screening mammograms (BI-RADS® 0, 4 or 5)..
c) Predictive Positive Value 2 - ratio between malignant lesions detected in mammographic screening and the total of screening mammograms with biopsy indication (BI-RADS® 4 or 5).

where life expectation is lower than in countries with
organized screening programs,18 so the risk of death
due to other causes is high before manifestation and
evolution of breast cancer.
The existing epidemiologic differences between Brazil
and countries where clinical trials about mammographic
screening were performed, probably, also enhance
the risks and harms associated to the occurrence of
false-positives, considering that the predictive value of
screening tests is influenced by the prevalence of the
disease in a given population.19
Until the present moment, no studies were found
about the efficiency of breast cancer mammographic
screening in low incidence regions. In these regions,
the balance between risks and benefits is more
unfavorable than in regions with elevated incidence.
In these cases, early diagnosis actions can be a more
effective strategy and less harmful than the development
of screening actions.20 The elevated proportion of
lesions bigger than 20mm in states from the Brazilian
North region possibly justifies the intensification of
early diagnosis strategies. Most of confirmed cases
for breast cancer were diagnosed from palpable
or symptomatic lesions. The same was observed in
countries with organized screening programs and
great coverage of mammographic screening, as the
United Kingdom, where, after almost 20 years of
implementation of the national program of population

screening, this proportion was high (46%), going
against common sense.21
A systematic review on the findings of all studies
published on MEDLINE and Embase databases throughout
the twentieth century demonstrated that delays of over
three months between the beginning of the symptoms
and the beginning of the treatment significantly decrease
the survival rate in five years.22 In the assistance network
organization, diagnostic mammography must be prioritized
because they are associated to clinical signs of the
disease, which demand differential diagnosis and timely
treatment. We could not observe a pattern of prioritization
on the emission of screening mammography reports
in the country, and, in many states the percentage of
screening mammography with results within 30 days or
less is bigger among screening mammograms, which can
delay diagnostic investigation on symptomatic women.
The proportion of tests classified as BI-RADS® 0
was a little above the corresponding proportion to the
Canadian screening program, of 10%.23 An analysis in
the states, municipalities and mainly in the radiology
services is necessary, to identify the needs of qualifying
the staff responsible for the mammography reports
and responsible for the requests, according to the
pointed inadequacies.
Recall proportion due to abnormal results to the
subsequent screening in the population from 50 to
69 years was significantly higher than the established
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parameter to abnormal call rate in screening programs
(<5%).24 Even though this direct comparison is
still not possible, due to different characteristics of
mammographic screening in Brazil and in developed
countries, these data call attention because, maybe,
they indicate possible quality problems in the screening
mammograms, associated to the quality of images and/
or reports.
The ratio between malignant lesions detected in
mammographic screening and the total of altered
screening mammograms (PPV1) was used as proxy of
the positive predictive value of screening mammograms
and has presented considerable inferior value to
the patterns found in literature (5 to 10 for every
100),25 and the ratio between malignant lesions and
the total of screening mammograms with biopsy
indication (PPV2) (25 to 40%) was also inferior.25
The age group under 50 years presented values even
lower to both indicators. These findings are also not
directly comparable, but can point to the existence
of problems in the quality of screening or diagnostic
confirmation tests. In Brazil, the great proportion
of screening in women under 50 years, age group
in which breast cancer prevalence is lower, and the
disease low incidence in the country macroregions
may negatively influence the results.
The ratio between benign lesions and malignant
neoplasms in surgical biopsies of palpable lesions
was more than three times superior to the pattern
internationally adopted (≤2). 23 This indicator,
together with the positive predictive value, seems
to suggest the existence of an excessively elevated
number of false-positive results in the screening.
This implies the performance of unnecessary surgical
procedures and possible resulting complications,
besides psychological impacts given the possibility
of cancer diagnosis. This is an important finding,
considering that the predicted number of falsepositive results in breast cancer screening is already
elevated. 26 In addition, there is a great number
of breast cancer histopathological tests classified
as ‘others’, which demonstrates problems in the
quality of histopathological tests or on the record
of information in the system.
This study presents some limitations, which are
intrinsic to the use of secondary data, such as: (i)
out of date database in some states and consequent
differences between Sismama national database and the

billing database of these tests; (ii) lack of information
on the clinical indication of the previous mammography
in the space ‘mammography periodicity’; and the fact
that (iii) the register unit is tests and not women,
hampering the joined analysis of mammograms and
histopathological tests in the individual level without
using methods of probabilistic relation.16
Furthermore, there is the possibility of failures when
filling the clinical indication, given the form simplicity
to screening tests and the differential financing for
these tests.
The comparison of indicators here presented with
the screening programs organized in other countries
should be seen with cautious, due to the opportunist
characteristic of breast cancer screening in Brazil.8
The assessment of indicators showed that great part
of screening actions have been offered in disagreement
with the Ministry of Health recommendations, which
can compromise its results and the expected impact,
besides increasing the risks to which women are
subjected. Moreover, this study results suggest that
there is still a significant group of women that present
palpable lesions, so early diagnosis strategies can be
improved in order to have timely diagnoses, optimizing
treatment chances and reducing mortality caused by
breast cancer.
We expect the present study to contribute to stimulate
the culture of assessment and planning of health
policies, and to reinforce the importance of progressive
qualification of the Breast Cancer Information System
as a resource to improve breast cancer early detection
in Brazil.
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