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Abstract
Objective: to assess the results of indicators related to the supply of mammography and level of adequacy of diagnostic 

confirmation for mammograms with suspicious findings of malignancy in Minas Gerais state and its health macroregions. 
Methods: this is an evaluation study performed with data from the Breast Cancer Information System and the Outpatient 
Information System for the years 2010 and 2011. Results: the ratio of mammograms in women aged 50 to 69 years was of 
0.14 in 2010 (goal: 0.12) and 0.15 in 2011 (goal: 0.16); most mammograms were performed on annual basis, and a high 
percentage of exams conducted in age groups which are not recommended by the Ministry of Health was observed; the ratio 
between biopsies and mammograms with suspicious findings of malignancy was of 0.31 (2010) and 0.42 (2011). Conclusion: 
the screening of breast neoplasms did not reach its goal in 2011 and there was a low rate of diagnostic confirmation for 
mammograms with suspicious findings of malignancy.
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Introduction

After non-melanoma skin cancer, breast cancer was 
the most incident in women of almost all the major 
regions of Brazil, in 2014 – except in the Northern 
region, where the cervical cancer occupies the first 
position in the ranking that year.1 The mortality rate 
for breast cancer, adjusted by the world's population, 
is growing and represents the leading cause of death by 
cancer in Brazilian women: 12.66 deaths/100 thousand 
women in 2015.2

Mammography is considered a effective method of 
early detection of breast cancer, being widely used 
in screening programs.3 This exam aims to identify 
non-detectable tumors on clinical examination of 
the breast, allowing the early beginning of treatment, 
and consequently it  improves the prognosis.4 It is 
estimated that mammography screening conducted 
through organized programs reduce breast cancer 
mortality around 20% after 13 years of follow-up.5 
In Brazil, from the early 1990, the breast cancer 
showed a decline trend in mortality in the capitals of 
Southern and Southeastern regions, possibly related 
to greater access to mammography and the specialized 
treatment services.6

Regarding the age range and frequency of screening, 
there are differences in recommendations amidst the 
main institutions of the world. The American Cancer 
Society recommends the annual mamographic screening 
in women in the age range from 45 to 54 years. Women 
from 40 up to 44 years old should have the chance to 
initiate the annual. The regularity recommended by 
the American Cancer Society starts to be biennial to 
women from 55 years old or more.7 The screening must 
continue until the moment at which it is considered that 
women are in good health condition, and with a life 
expectancy of ten years or more.7 In the United kingdom, 
the age range recommended is more extensive, from 
50 to 70 years old, with triennial regularity, though.5 
The World Health Organization (WHO) recommends 
the accomplishment of the screening by programs 

organized to assist women from 50 to 69 years old, 
with biennial regularity.3

In Brazil, the Ministry of Health recommends the 
accomplishment of mammography in women in the age 
range from 50 to 69 years old, with biennial regularity.1 
In the country, screening is carried out through a so-
called opportunistic manner, which means that the 
request of  examination depends on the spontaneous 
demand for the health service. On the other hand, in 
developed countries, there is active search for the 
target population.8 In addition to the opportunistic 
screening being less effective, its impact on the mortality 
attributed to the tracked condition is more onerous to 
the health system.9

In 2009, the Ministry of Health implemented the Breast 
Cancer Information System (SISMAMA), a subsystem 
of the SUS Ambulatory Care Information System (SIA/
SUS), in order to enable the management of actions to 
early detect breast cancer.10

Due to the great extension of the state of Minas 
Gerais and its regional diversity, the evaluation of the 
result of the state-level screening actions allows to 
monitor the agreed indicators, to identify its relevant 
regional differences and to contribute to the health 
planning in the state.

The objective of this study was to evaluate the result 
of indicators related to the supply of mammography, 
and to the degree of adequacy of the diagnostic 
confirmation for mammographies with suspicious 
results of malignity in the state of Minas Gerais and 
its health’s macroregions.  

Methods

This is an evaluation study based on secondary 
data, related to Minas Gerais state and its health 
macroregions in the period of 2010 and 2011. The 
state has 853 municipalities, 77 micro-regions and 13 
macroregions characterized by great socioeconomic 
disparity. In 2010, the population in Minas Gerais state 
was of 19,597,330 inhabitants, 50.8% female, being 
1,730,927 (17.4%) of these women in the age range 
from 50 to 69 years old. 

The secondary data were originated from SISMAMA 
and SIA/SUS, extracted from the IT Department of 
the Brazilian National Health System (Datasus: www.
datasus.gov.br). Among other functions, the SISMAMA 
allows monitoring actions of screening, standardizes 
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and improves the quality of mammographic reports, 
and allows the follow-up of women with altered tests.11 
As SISMAMA presents data from July 2009, we decided 
to analyze the figures for 2010 and 2011, consulted in 
the months of May and June 2016. The data concerning 
the female population used in the denominator were 
obtained from the Census of population estimates of 
2010 and 2011 conducted by the Brazilian Institute of 
Geography and Statistics. The description of the calculated 
indicators and their data sources are in Figure 1.

Mammographic supply was analyzed by the indicator 
ratio of mammograms in women from 50 to 69 years old, 
used in the Pact for Health,12 considered  proxy of coverage, 
which includes the total number of mammograms, 
regardless of clinical indication.13 This indicator's goal  
was obtained from the Information System of the Pact 
for Health (SISPACTO) and for its calculation, we used 
the data of SIA/SUS, which featured the largest number 
of registered examinations in relation to the SISMAMA. 
When identified unilateral mammography registry in 
SIA/SUS, half of procedures were performed, in order 
to be equivalent to the number of women examined.14 In 
relation to the characterization of the supply indicators 
of mammography (mammography ratio by age group, 
frequency, clinical indication, categorization of the 
mammography report) and indicators related to the 
time of the examination, the data were obtained from 
SISMAMA, because the foundations of the SIA/SUS no 
availability of this information.

Mammographic report generated in SISMAMA is based 
on the categorization of the Breast Imaging Reporting 
and Data System (BI-RADS), which standardizes the 
reports and guides the conduct to be taken. BI-RADS 
categories 4 and 5 are classified as 'suspicious findings of 
malignancy' and 'highly suggestive findings of malignancy', 
respectively, and the conduct recommended for these 
findings is to perform a biopsy. So we used the indicator 
ratio of biopsies and number of mammograms with BI-
RADS 4 and 5 results in order to assess the degree of 
adequacy of diagnostic confirmation for mammograms 
suspected of malignancy.14

The raw data were analyzed descriptively by TabWin 
(version 3.2) and Microsoft Excel 2007, upon the 
calculation of the indicators expressed in ratios and 
proportions. Proportions were compared to the Chi-
square test (χ2). 

This study is part of a wider research project, which 
aimed to analyze the results of the stipulated actions 

for Live Life Network (Rede Viva Vida) related to cervix 
and breast cancer screening in the period from 2006 
to 2011, and was approved by the Research Ethics 
Committee of the Universidade Federal de Juiz de Fora 
under the Report n° 1,376,660, in 18 December 2015.

Results

In Minas Gerais, the ratio of mammograms in women 
from 50 to 69 years old was 0.14 and surpassed the 
goal agreed in 2010 (0.12); in 2011, however, it was 
of 0.15, shorter than the goal of 0.16 (Table 1).

Nearly half of the screening mammographies in 
Minas Gerais was conducted in women younger than 50 
years old. In the State and in most of its macroregions, 
during the two years analyzed, the percentage of exams 
at the age range from 40 to 49 years old exceeds the 
percentage of the age range from 50 to 59 years old 
and from 60 and the 69. Jequitinhonha macroregion 
stands out in this period, with the highest percentage 
of screening mammography comprehending the age 
group below 50 years old (Table 1).

Considering the proportion of mammography 
screening performed in women from 50 to 69 years old 
with previous examination (data not presented), most 
women from Minas Gerais state from 50 to 54 years old 
reported they had already undergone a mammogram 
previously: 76.1% in 2010 and 78.4% in 2011. In the age 
group from 65 to 69 years old, contrary to expectations, 
the State of Minas Gerais and most of its macroregions 
showed lower percentage of previous mammogram, in 
comparison to the age range from 50 to 54 years old. 
On this indicator, Jequitinhonha macroregion draws 
attention in 2010: only 27.3, 23.4, and 21.4% of women 
who had undergone screening mammography in the age 
groups of 55-59, 60-64 and 65-69 years, respectively, 
reported previous examination.

The proportional distribution analysis of the time 
since the previous mammogram in women from 50 to 
69 years old who underwent screening mammography  
(Table 2) showed that, for all age groups, most of 
previous mammograms was held in the period of up 
to one year. 

Most mammographic exams performed in Minas 
Gerais state had the clinical indication for screening: 
96.7% in 2010 and 96.8% in 2011 (data not presented). 
In all analyzed age groups, the percentage of screening 
mammographies was superior to the diagnostic ones, 
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Indicator Calculation Data source

Ratio of mammograms in women 
aged 50 to 69 years 

Mamograms performed in women from 50 to 69 years / Female 
population within this age group SIA/SUS a and IBGE b

Proportion of mammography 
screening according to the age group

Number of mammography screening in women from the age group 
<35, 35-39, 40-49, 50-59, 60-69 and ≥70 years x 100 / Total amount 
of exams performed in all age groups

SISMAMA a,b

Proportion of mammography 
screening performed in women 
from 50 to 69 years old with 
previous examination

Number of mammography screening in women that reported had 
undergone previous mammogram x 100 / Total amount of exam 
screening – number of mammograms in women that couldn’t 
inform if they had performed this previous examination

SISMAMA a,b

Proportion of mammography 
screening performed in women 
from 50 to 69 years according to the 
time lapse (in years) of the previous 
examination

Number of mammography screening in women that reported had 
undergone previous examination, in  up to one year ago (≤1 year), 
two (=2 years) or three years ago or more (≥3 years) x 100 / Total 
amount of exams in women who reported had undergone previous 
mammogram – number of exams without information of previous 
mammogram

SISMAMA a,b

Proportion of mammograms 
according to clinical indication

Number of diagnostic mammography or mammography screening x 
100 / Total amount of mammograms SISMAMA a,b

Proportion of screening 
mammography according to the age 
group and clinical indication

Number of diagnostic mammography or screening mammography in 
specific age groups  (<35, 35-39, 40-49, 50-59, 60-69 or  ≥70 years) x 
100 / Total amount of mammograms in each age group

SISMAMA a,b

Proportion of BI-RADS category 
according to clinical indications of 
mammograms, per age group

Number of diagnostic mammographies within BI-RADS 0, 1, 2, 3, 4, 5 
or 6 categories, in each age group (40-49, 50-59, 60-69, ≥70 years or 
all age groups) x 100 / Total amount of diagnostic mammographies 
in the analyzed age group
Number of screening mammography within BI-RADS 0, 1, 2, 3, 4, 5 
or 6 category, in each age group (40-49, 50-59, 60-69, ≥70 years or 
all the age groups) x 100 / Total amount of mammography screening 
per analuzed age group

SISMAMA a,b

Proportion of mammograms 
performed in up to 30 days, 
according to clinical indication

Number of screening mammography performed in up to 30 days x 
100 / Total amount of screening mammography  
Number of diagnostic mammographies performed in up to 30 days x 
100 / Total amount of diagnostic mammographies

SISMAMA a,b

Proportion of mammograms with 
result in up to 30 days, accornding to 
clinical indication

Number of screening mammography with the result released in up 
to 30 days x 100 / Total amount of screening mammography 
Number of diagnostic mammographies with the result released in 
up to 30 days x 100 / Total amount of diagnostic mammographies

SISMAMA a,b

Ratio between biopsies and results 
BI-RADS 4 and 5

Number of biopsies / Number of mammograms with BI-RADS 4 and 
5 results SIA/SUS a,b or SISMAMA a

a) numerator
b) denominator
Notes:
Data refer to 2010 and 2011. To the calculation of the ratio biopsies and BI-RADS (Breast Imaging Reporting and Data System) 4 and 5 results, it was used the highest number of biopsy (according 
to SISMAMA or SIA). The number of mammograms for the calculation of the ratio between byopsies and BI-RADS 4 and 5 mammograms was obtained from SIA, remaining the proportion of 
mammograms that presented results BI-RADS 4 and 5 observed on SISMAMA. In SIA database, there is not information on the results of the reports.
SIA/SUS: SUS Ambulatory Care Information System
IBGE: Brazilian Institute of Geography and Statistics
SISMAMA: Breast Cancer Information System

Figure 1 – Description of the calculated indicators and their data sources of evaluation studies for breast cancer 
screening in Minas Gerais state, 2010-2011
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Table 1 – Ratio of mamogramms a in women in the age group from 50 to 69 years old (N=502.588), per year, and 
proportional distributions of screening mammography acoording to the age group (N=800.423), per 
year, in the health macroregions of Minas Gerais state, 2010-2011

Macroregions

2010 2011

Ratio of 
mammographies

Age group, in years (%) Ratio of 
mammographies

Age group, in years (%)

<35 35-39 40-49 50-59 60-69 ≥70 <35 35-39 40-49 50-59 60-69 ≥70

Central 0.14 1.0 5.0 35.3 35.3 16.7 6.6 0.14 0.9 4.6 34.8 35.5 17.6 6.6

Central-southern 0.15 1.9 5.2 37.6 35.8 14.7 4.8 0.14 1.6 4.4 37.2 36.3 15.5 5.0

Jequitinhonha 0.24 2.6 11.0 37.1 29.2 14.4 5.8 0.14 2.9 9.0 38.1 31.0 13.6 5.4

Easten 0.13 1.4 6.4 33.3 37.9 16.5 4.6 0.12 0.8 6.6 37.7 34.8 15.0 5.2

Eastern of the Southern 0.17 2.1 6.4 39.2 31.7 15.2 5.5 0.16 2.1 6.0 35.4 35.1 15.8 5.7

Northeastern 0.08 0.3 5.4 38.2 34.4 15.7 6.0 0.10 1.2 5.1 36.3 33.8 17.4 6.3

Northwestern 0.13 1.4 3.8 39.3 34.4 15.5 5.6 0.15 1.5 3.8 40.1 34.0 15.7 4.9

Northern 0.09 1.5 4.7 37.5 35.5 15.5 5.3 0.11 1.2 4.0 38.3 35.0 16.4 5.2

Western 0.18 1.4 7.5 37.3 32.4 15.7 5.7 0.18 1.5 6.7 36.8 33.3 16.2 5.5

Southeastern 0.14 1.3 6.4 37.3 32.7 15.9 6.5 0.14 1.1 5.7 36.7 33.3 16.8 6.4

Southern 0.16 1.3 5.1 37.8 34.6 16.1 5.1 0.18 1.1 4.5 36.6 35.6 17.1 5.1

Northern Triangle 0.16 1.5 4.5 37.0 34.3 16.5 6.3 0.17 1.1 5.0 37.1 33.4 17.0 6.4

Southern Triangle 0.19 1.1 7.4 37.4 31.7 15.9 6.5 0.17 0.8 4.6 36.6 33.8 17.6 6.5

Minas Gerais 0.14 1.3 5.7 36.8 34.3 16.1 5.9 0.15 1.1 5.1 36.4 34.7 16.8 5.9

a)	 Ratio of mammograms: ratio between the number of mammograms in women from 50 to 69 years and the total amount of women in this age group.

including the age at which mammographm is not 
recommended. In the age group from 40 to 49 years old 
and 70 years and over, most of the macroregions showed 
percentage above 98% for screening mammographies.

According to the proportional distribution of BI-RADS 
category, as per clinical indication of mammograms 
in Minas Gerais state (Table 3), there is greater 
concentration of examinations in BI-RADS categories 
1 and 2 for screening mammography, in all age groups. 
For diagnostic mammographies, in 2010, there was a 
higher concentration of BI-RADS examinations 2 and 
3 in the age groups from 50 to 59 years, 60 to 69, and 
70 and more; in 2011, for all age groups, except from 
40 to 49 years old. As expected, the percentage of BI-
RADS 4 and 5 is greater for diagnostic mammographies 
in all age groups. 

In Minas Gerais state, more than 58% of mammograms 
were performed within up to 30 days (data not presented). 
In 2010, the percentage of diagnostic mammographies 

completed in up to a 30 days was higher than the screening 
mammography (68.9% and 65.7%, respectively). In 
2011, the former was lower than the latter (59.0% to 
62.9%, respectively), both statistically significant (p < 
0.01). In 2011, Jequitinhonha macroregion presented 
only 38.7% of diagnostic mammographies carried out 
in up to 30 days. Considering the release of the result, 
most mammograms presented results released in up 
to 30 days (up to 89%). In Minas Gerais state, in 2010, 
the percentage of results of diagnostic mammographies 
that were released in up to 30 days was lower than 
the ones of screening mammographies (89.5% and 
92.3%, respectively), while in the following year, 
2011, these same percentages were very close (92.2% 
and 92.4%, respectively). In 2011, the Jequitinhonha 
macroregion presented the worst percentage, 40.7%, 
and the Southeastern region, the better, with 100% of 
their diagnostic mammographies with result released 
in up to 30 days. 
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Table 2 – Proportional distribution for the time lapse of performance of previous mammogram in women in 
the age group from 50 to 69 years old (N=261.936) who had undergone screening mammography, 
according to age group,  in the health macroregions of Minas Gerais, 2010-2011

Macroregion
50-54 years (%) 55-59 years (%) 60-64 years (%) 65-69 years (%)

≤1 year 2 years ≥3 years ≤1 year 2 years ≥3 years ≤1 year 2 years ≥3 years ≤1 year 2 years ≥3 years

Central 44.1 33.2 22.7 45.2 32.3 22.5 45.3 32.0 22.7 46.2 31.3 22.5

Central-southern 48.7 31.2 20.0 49.3 29.5 21.1 48.6 30.4 21.0 48.6 30.9 20.5

Jequitinhonha 46.5 36.3 17.1 43.8 36.4 19.8 41.1 38.8 20.1 44.6 36.8 18.6

Easten 45.4 29.0 25.7 44.8 28.5 26.7 43.1 28.8 28.1 45.5 26.5 28.0

Eastern of the Southern 48.7 25.7 25.6 47.2 27.3 25.5 48.1 26.8 25.1 48.0 25.6 26.5

Northeastern 43.1 28.8 28.2 43.6 26.8 29.6 42.3 27.8 29.9 44.5 26.0 29.5

Northwestern 50.8 28.4 20.8 50.0 26.9 23.1 51.9 25.1 22.9 53.7 23.2 23.1

Northern 42.8 30.8 26.4 42.3 30.8 26.9 44.9 28.7 26.4 42.9 28.8 28.3

Western 48.2 31.5 20.3 50.0 29.9 20.1 49.6 29.9 20.5 48.5 27.9 23.6

Southeastern 54.2 28.2 17.6 54.0 27.6 18.4 55.8 27.1 17.0 53.8 25.6 20.6

Southern 48.0 29.9 22.0 48.2 29.4 22.4 47.2 29.2 23.6 49.5 27.7 22.8

Northern Triangle 50.2 29.2 20.6 48.4 30.2 21.4 49.6 29.2 21.2 49.7 28.2 22.1

Southern Triangle 56.7 25.2 18.1 56.3 25.7 18.0 58.9 24.1 17.0 59.3 22.8 17.9

Minas Gerais 47.6 30.6 21.7 47.9 30.0 22.0 48.2 29.6 22.1 48.8 28.5 22.7

Note: The age above 70 years old was excluded from this analysis for being outside the target age group of the screening program.

Considering the ratio of biopsies performed and 
classified mammograms as BI-RADS 4 or 5 (Table 4), 
there is great difference amongst the macroregions, and 
the Western macroregion presented the worst ratio for 
all age groups, except for women from 50 to 59 years 
and with 70 or more years in 2011, when the Central-
southern macroregion presented the worst ratio. In 
2011, the Southeastern macroregion presented the best 
ratio - except for the age group from 40 to 49 years, with 
emphasis on the age group of 70 years old and over, in 
which the ratio was 0.99. In Minas Gerais state, in 2011, 
there was an improvement in that ratio, for all age groups.

Discussion

Minas Gerais state did not reach the goal of the 
indicator ratio of mammograms in women from 50 to 
69 years, in 2011. Most of the tests were conducted 
in women who do not belong to the target age range 
recommended by the Ministry of Health and most of the 

mammograms had annual periodicity. Additionally, it was 
found low ratio of diagnostic confirmation for suspect 
of malignancy mammographic findings.

Minas Gerais state is characterized by great economic 
disparity amidst its health macroregions, two clusters 
deserves to be highlighted due to their Gross Domestic 
Product (GDP) per capita in 2011: on the one hand the 
Northeastern, Jequitinhonha, Northern and Eastern of the 
Southern macroregions which present the lowest GDP; on 
the other hand, the Northern Triangle, Central, Southern 
Triangle and Southern present the highest values. Thus, the 
State is considered a representation of Brazilian regional 
structure, with a poorer and less developed region northern/
northeastern, and a rich and developed region to the South.15 

The analysis of the indicator ratio mammograms in women 
from 50 to 69 years old in Minas Gerais state indicates low 
access of the target population to the screening program 
in 2011, not reaching the goal agreed for the State in that 
year (0.16). Northern and Northeastern macroregions, the 
poorest of the State, presented the smallest ratios, while 
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Table 3 – Proportional distribution for mammograms (N=828.016) within each BI-RADSa category according to 
clinical indication for mammograms, per year and age group, in Minas Gerais state, 2010-2011

BI-RADSa Category
40-49 years 50-59 years 60-69 years ≥70 years Total

Db (%) Rc (%) Db (%) Rc (%) Db (%) Rc (%) Db (%) Rc (%) Db (%) Rc (%)

2010

0 (Inconclusive) 17.0 12.7 15.0 12.1 12.5 10.8 11.9 10.2 15.6 12.1

1 (Without findings) 25.6 49.7 15.0 38.2 12.7 26.3 9.3 15.7 23.1 40.5

2 (Benign findings) 33.8 34.1 37.9 45.3 40.4 58.2 42.9 68.4 35.1 43.4

3 (Probably benign findings) 15.9 2.6 21.7 3.2 21.8 3.5 17.7 3.8 16.8 2.9

4 (Suspicious results of malignity) 4.6 0.9 5.7 1.1 5.5 1.1 5.1 1.4 4.7 1.0

5 (Highly suspicious results of malignity) 0.5 0.1 0.6 0.1 1.3 0.2 1.0 0.4 0.7 0.1

6 (Previous biopsy with proven malignity) 2.6 0.0 4.2 0.0 5.8 0.0 12.1 0.0 4.1 0.0

Total (N=413.897) 4,548 147,006 4,068 137,178 1,976 64,353 900 23,609 13,863 400,034

2011

0 (Inconclusive) 17.5 12.0 11.9 10.9 10.1 9.8 9.7 9.2 14.0 11.1

1 (Without findings) 21.8 49.1 14.0 37.7 10.5 25.4 9.0 14.4 20.0 39.5

2 (Benign findings) 35.1 35.3 39.7 46.9 43.1 60.1 47.0 70.6 37.6 45.3

3 (Probably benign findings) 19.5 2.8 25.5 3.6 26.8 3.9 18.6 4.1 20.4 3.3

4 (Suspicious results of malignity) 3.5 0.7 5.1 0.8 4.2 0.8 5.4 1.3 4.0 0.8

5 (Highly suggestive results of malignity) 0.4 0.1 0.8 0.1 0.7 0.1 2.7 0.4 0.7 0.1

6 (Previous biopsy with proven malignity) 2.2 0.0 3.1 0.0 4.6 0.0 7.7 0.0 3.1 0.0

Total (N=414.119) 4,322 145,549 4,322 145,549 4,322 145,549 4,322 145,549 13,730 400,389

a) BI-RADS: Breast Imaging Reporting and Data System
b) D: diagnostic
c) S: screening

Southern Wester and Triangle ones, which are richer than 
the first, presented greater values. Central and Southeastern 
macroregions, which also present better socioeconomic 
level, showed intermediate values. The present study is 
based only on data of the SUS. It is worth mentioning that 
macroregions with high supplementary health coverage 
may show lower ratio in relation to others with greater use 
of the SUS network, once your denominator considers the 
total female population and not only the SUS-dependent 
women. In addition, it does not portray the real coverage of 
the target population of the screening, since it is evaluated 
the provision of mammogram based on the number of 
exams and not on the examined women.12

An ecological study conducted in Minas Gerais state 
also found smaller ratios in mammograms in women from 
50 to 69 years old in the State's poorest macroregions 

(Northwestern, Northern and Northeastern), during 
the period from 2008 to 2012. This study verified high 
health vulnerability in the Northern, Northwestern, 
Northeastern, Jequitinhonha and Eastern macroregions, 
and low vulnerability in the Triangle, Central and Southern 
micro-regions. As the availability of equipment in the 77 
microregions of the State, only in six of them, located in 
the Northern and Northeastern macroregions, presented 
the number of mammograms for 100 thousand inhabitants 
below the recommended by the Ministry of Health (less 
than 0.42) in the analyzed period.16 Therefore, in Minas 
Gerais state, the amount of mammograms available 
by the SUS is satisfactory, except in the Northern and 
Northeastern macroregions, which are poorer. This fact 
may be related to lower ratio of mammograms verified 
in these macroregions by the present study.
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Table 4 – Ratio between biopsy and mammograms (N=4.030) with BI-RADSa 4 results (suspicious of malignity) 
and 5 (highly suggestive of malignity), per age group, in the health macroregions of Minas Gerais 
state, 2010-2011

Macrorregions
40-49 years 50-59 years 60-69 years ≥70 years General

2010 2011 2010 2011 2010 2011 2010 2011 2010 2011

Central 0.60 0.77 0.42 0.58 0.44 0.55 0.67 0.56 0.63 0.77

Central-southern 0.12 0.21 0.07 0.06 0.07 0.13 0.05 0.08 0.09 0.12

Jequitinhonha 0.52 0.22 0.39 0.59 0.21 0.45 0.74 0.92 0.63 0.55

Easten 0.11 0.06 0.06 0.07 0.05 0.08 0.31 0.24 0.11 0.10

Eastern of the Southern 0.07 0.19 0.07 0.19 0.10 0.32 0.29 0.32 0.12 0.27

Northeastern 0.06 0.10 0.03 0.12 0.25 0.12 0.16 0.19 0.11 0.14

Northwestern 0.95 0.39 0.29 0.35 0.43 0.22 0.68 0.45 0.86 0.70

Northern 0.06 0.07 0.01 0.08 0.04 0.04 0.05 0.12 0.08 0.11

Western 0.02 0.04 0.01 0.07 0.02 0.05 0.04 0.10 0.03 0.09

Southeastern 0.32 0.64 0.22 0.79 0.15 0.73 0.30 0.99 0.31 0.85

Southern 0.21 0.34 0.16 0.20 0.13 0.24 0.20 0.29 0.23 0.38

Northern Triangle 0.38 0.33 0.27 0.23 0.23 0.27 0.44 0.21 0.45 0.39

Southern Triangle 0.43 0.43 0.29 0.24 0.20 0.40 0.25 0.36 0.40 0.40

Minas Gerais 0.28 0.38 0.20 0.28 0.21 0.31 0.35 0.40 0.31 0.42

a) BI-RADS: Breast Imaging Reporting and Data System
Note: To the calculation of the ratio, it was used the highest number of biopsies (according to the Breast Cancer Information System [SISMAMA] or the SUS Ambulatory Care Information System [SIA/SUS]).

Most mammography screening in Minas Gerais state 
was held with annual periodicity and high percentage of 
exams in age groups not recommended, especially in 
women from 40 to 49 years. Considering age groups,17 
it was observed similar results in the municipality of 
Goiânia-GO in 2010: 44% of screening mammographies 
were performed in the age group from 40 to 49 years, 
31.7%, from 50 to 59 years, and 13.2% from 60 to 69 
years. Another study conducted with SISMAMA which 
considered Brazil, for the period from September 
2009 to July 2010, also found that 44% of screening 
mammographies were performed in women under 50 
years old.18 

According to INCA,19 it is expected a small percentage 
of mammograms in women outside the target age group 
of the screening program, because the Ministry of Health 
recommends that the screening gets started before 
the age of 50 years old in those women who present 
high risk for breast cancer. As only 1% of the female 
population presents such a risk,19 the percentage of 

tests under 50 years old is excessively high,18 indicating 
that many women initiate the screening before the 
recommended period.

As medical advice is a strong predictor for mammogram,20 
such findings may be related to the recommendations of 
other scientific societies,14 such as the Brazilian Society 
of Mastology and the Brazilian Federation of Gynecology 
and Obstetrics Associations, which advocate screening 
mammography in the age group from 40 to 69 years, with 
annual periodicity.21 Corroborating this, a study conducted 
in a SUS reference center in Pernambuco state found that 
most screening mammography performed on women from 
40 to 49 years was requested by gynecologists and breast 
specialists: 84% and 16%, respectively.22

Considering screening mammography in women with 
habitual risk who are less than 50 years old, it is worth 
noting that, due to the higher breast density in this age 
group, there is a lower sensitivity to mammography23 and, 
consequently, a higher number of false-positive results, 
leading to the implementation of other interventions and, 
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therefore, increased costs without proof of effectiveness 
in reducing mortality.22,23

A study conducted with data from the National 
Household Sample Survey (PNAD) of 200320 also 
showed less frequent realization of mammogram in 
the age group from 60 to 69 years old, compared to 
the age group from 50 to 59. A possible explanation 
for this finding, according to the authors, would be 
the cohort effect on the spread of examination, which 
would be increasing in younger cohorts.20 Another 
study observed reduction in the ratio of adherence to 
the screening mammography with the follow-up time 
extension, representing a lack of vigilance on the next 
steps and the absence of convocation of women, typical 
characteristics of the opportunistic screening.24

According to the Ordinance of SISMAMA (SAS/MS No. 
779, of December 31st, 2008), the production of procedures 
related to bilateral mammography and biopsy must be 
notified by this system.  Nevertheless, the comparison 
of data from SISMAMA with the production of registered 
examinations in SIA/SUS indicates underreporting in 
the first. Besides, an evaluation of the system right 
after its deployment noted that it was underutilized by 
technicians, doctors and other professionals involved: 
not everyone knew its operation and gave due weight 
to its fill with the greatest possible accuracy of data, 
which doesn’t seem to have changed over the past few 
years.25 As SISMAMA's main objective is to manage the 
control of breast cancer, the insertion of inaccurate 
data record represents an obstacle to be overcome by 
public managers as a strategy for health planning.17 
Training the professionals involved is, therefore, of most 
importance so that the data transferred to the Ministry 
of Health reflect the reality, reducing  underreporting, 
wrong notifications and consequent inappropriate 
allocation of financial resources.25

BI-RADS category for diagnostic mammographies 
presented distinct proportional distribution in Minas 
Gerais state, with BI-RADS 3 percentage higher when 
compared to other studies.14,23  According to Vieira and 
Toigo,26 the variability in dependent interpreter and the 
diversity and difficulty in characterization of incipient 
lesions lead to variability in BI-RADS categorizing among 
services, especially in class 3. In this perspective, a study 
that evaluated the performance of diagnostic centers 
concerning mammographic exam reports conducted 
by the SUS in the municipality of Goiânia-GO concluded 
that the performance of diagnostic centres is unequal in 

regard to the classification of SISMAMA reports, reinforcing 
the need for training of professionals responsible for 
examination reports.17

It is expected that the time for completion and release 
of the report of diagnostic mammographies is less than the 
one dedicated to mammography screening.23 Therefore, 
90% of diagnostic mammographies should have the 
result released by up to 30 days.18 This study revealed 
that the majority of mammograms in Minas Gerais state, 
regardless of clinical indication, was carried out and their 
results were available up to 30 days, although there was 
a prioritization of symptomatic women.

In Minas Gerais state, the ratio of biopsies and 
mammograms that are classified as BI-RADS 4 or 5 was 
only 0.31 in 2010; in 2011, despite the observed increase 
(0.42), the indicator still was unfavorable – before an 
expected ratio close to 1.0 –, suggesting a low degree 
of adequacy of diagnostic confirmation for suspicious 
findings of malignancy. These results are compatible 
with the low ratio (0.36) observed in Brazil in 2010.14 
We emphasize the big difference that this indicator 
presents among the macroregions of Minas Gerais 
state, this variance is also observed among the major 
regions of Brazil.14,23  This finding points out the need for 
assessing the loss and/or sending of information, and the 
quality of data.23 In addition to this possibility, another 
interpretation for the low ratio observed would be the 
referral to surgery – without biopsy done in the SUS –, 
held by direct payment or by private health plans that 
cover this type of procedure. These results suggest that 
the health system is not yet ready to meet the demand 
for diagnostic confirmation.14 It is worth noting that a 
screening program should not offer only quality tests to 
population, but also access to the diagnostic procedures 
of suspicious lesions and early referral to quality treatment 
for confirmed cases.4

Compared to mammography screening, recent studies 
indicate that the benefit provided by the reduction of 
mortality is accompanied by significant damage in 
women tracked, being the overdiagnosis the leading 
cause.27,28  According to a meta-analysis study published 
in 2013,27 considering a 15% reduction in mortality, 
screening is associated with an overdiagnosis rate and 
excessive treatment of 30% approximately. That is: for 
every 2,000 women participants of a screening program 
during a time lapse of 10 years, a death by breast cancer 
is prevented, while ten healthy women are overdiagnosed 
and treated unnecessarily. 

Camila Soares Lima Corrêa et al.
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The limitations of this study are mainly related to the 
quality of the data used. This data were originated in the 
information systems that chiefly present underreporting 
and faults still existing in the SISMAMA. Nevertheless, 
the data of this system allowed the construction of core 
indicators to evaluate the actions of the breast cancer 
screening in Minas Gerais state, and may subsidize the 
planning of control activities. With the implementation of 
the SISCAN (Cancer Information System), which replaces 
and integrates the SISMAMA and the SISCOLO (Cervical 
Cancer Information System), some limitations of these 
systems will be overcome and will allow longitudinal 
screening of users, because the registry will have as 
observation unit the woman and not the exam.29

The results demonstrate the need of enhancing the 
program of breast cancer screening among the target 
population, ensuring access to the diagnostic procedures of 
suspicious lesions and early treatment of confirmed cases.
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