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Abstract 

Objective: to describe the distribution of available mammograms in the Sistema Único de
Saúde (SUS) (Public Health Care System) and the mammography offering were carried out
by this system, throughout the health regions in Pernambuco State, and compared them with
the  parametric care recommended by the Ministry of Health. 

Methods: this is a descriptive cross-sectional study that used secondary mammograms
data in December 2016 by the Cadastro Nacional de Estabelecimentos de Saúde (National
Registy on Health Establishments); and about mammography performed at SUS in 2016 by
the Sistema de Informação Ambulatorial (Ambulatory Information System). The parametric
care document No. 1.631/2015 was used as a comparability standard in relation to the distri-
bution of the equipment and the mammography offering.

Results: Pernambuco State presented approximately the double amount of mammograms
and mammography was performed about 46% below the recommended parameter used in this
study. All the health regions presented sufficient quantity of mammograms. However, the use
of the installed capacity was less than 50% in all the health regions in the state. 

Conclusions: this study shows the need for a better use of the installed capacity for
mammograms in Pernambuco State taken by the insufficient mammography offering and the
poor distribution of the equipment in its territory.
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Introduction

Breast cancer is the main type of neoplasm in the
Brazilian female population,1,2 representing a rele-
vant public health problem.2,3 In 2014, breast cancer
was accounted for 2.75% of female deaths, equiva-
lent to 14,622 deaths.4 For 2016, 57,960 new cases
were estimated in Brazil.5

The main strategies for previous detection of
breast cancer are the early diagnosis in people with
the first signs and/or symptoms of the disease and
perform screening in asymptomatic women to iden-
tify suggestive lesions of neoplasia.1

For screening, the main method is the mammo-
graphy examination, the only exam that revealed to
be effective for this purpose.2,6,7 Mammography is a
breast x-ray and allows to detect lesions caused by
neoplasia.2

In 2012, the Programa Nacional de Qualidade
em Mamografia (National Program on Mammo-
graphy Quality) was established in Brazil by the
Ministry of Health, aimed to ensure the quality of the
mammograms examinations offered to the popula-
tion.8 The exams which presented low quality could
mask the results, thus leading to an inadequate thera-
peutic conduct.2

The Brazilian Ministry of Health adopts
mammography as a key exam for screening and
controlling breast cancer. The Programa Nacional de
Controle do Câncer de Mama (National Breast
Cancer Control Program), established by the
Instituto Nacional de Câncer (INCA) (National
Cancer Institute), works on the perspective to boost
a quantitative expansion and  promote access of this
program in all the regions in the country.1

However, the lack of means to diagnose patients
at home and/or nearby territories becomes an impor-
tant barrier in guaranteeing access to perform
preventive examinations. There are locations that
have sufficient number of equipment, but fail in
offering them, although providing individuals with
better socioeconomic conditions a greater access for
screening exams, such as mammography, for
example.2,9

The increase of breast cancer mortality in Brazil
occurs due to the delay of the diagnosis at the right
time and place. In several locations in the country,
especially those that are the most remote and distant
from the large urban centers, the lack of equipment
result in the long distance displacement to perform
the mammography. The association between the
longest distance to the nearest mammogram and the
lack in performing a prior mammography is already
a reality in the Brazilian territory.10

The service for mammography offering, which
needs the mammogram, should be available to the
population in a regionalized manner,11 thus facili-
tating women's access to the diagnostic services in a
timely manner. The Ministry of Health has a docu-
ment No. 1631/2015, on the criteria and parameters
of actions and services in the Sistema Único de
Saúde (SUS),12 (Public Health Care System) to
verify the adequacy of  offering actions and services.

The use of the parametric care and the analysis
on geographical distribution of mammograms allows
to identify inequalities present in the access, making
it possible to verify the equity in the allocation of the
services. Therefore, this present study may provide
information that subsidizes health planning and the
formulation of public policies driven for breast
cancer prevention.

Thus, the objective of this study was to describe
the distribution of available mammograms for SUS
and the mammography offering by this system,
throughout the health regions in Pernambuco State
and compared them with the parametric care recom-
mended by the Ministry of Health.
Methods

This is a descriptive cross-sectional study using
secondary data, in which the data were collected on
the mammogram equipment in December 2016 at the
Cadastro Nacional de Estabelecimentos de Saúde
(CNES) (National Registry on Health
Establishments) and the data on mammography
performed at SUS in 2016 by the Sistema de
Informação Ambulatorial (SIA) (Ambulatory
Information System).

Pernambuco State is located in the Northeast
region in the country and has an area of 98,076 km²,
divided into 185 cities with an estimation of
9,473,266 inhabitants in 2017.13 The Plano Diretor
de Regionalização (PDR) (Regionalization Plan
Director) in Pernambuco divides the state into
twelve health regions with a host city for each
region.14

For this study, the female population in the state
was considered between the ages of 40 to 59 years
old, about 1,126,469 women in 2016.15 This age
group was used to be recommended to calculate the
number of mammography and mammograms
according to the document No. 1631/2015, which
approves the parameters for planning and program-
ming health actions and services at SUS.12

The study considered the following variables
regarding mammograms:

- Existing and available mammograms at SUS;

Silva MTA et al.
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- Geographic location;
- Type of management (state, city or state/city);
- Type of health establishment (outpatient and

hospital).
Regarding to the use of mammograms, the need

for mammography and mammograms, were calcu-
lated as the following indicators according to the
document No. 1631/2015:12

Considering as the maximum productivity of the
equipment to perform 6,758 tests per year:12

1. The capacity used of the equipment 

(CUE) = PE / 6.758 * 100

On:
ECU = the percentage of the capacity used of the

equipment.
PE = productivity of the equipment, calculated

by dividing the number of exams performed in the
period by the amount of available equipment at SUS.

2. The necessity of Mammography /year

(NM/a) = D1 + D2 + R1 + Or

On:
NM/year = A required number of mammography

estimated per year.
D1 = 10% of the indication to diagnose

mammography in women aged 40 to 49 years old.
D2 = 8.9% of the indication to diagnose women

aged 50 to 59 years old.
R1 = 50% of the indication for screening women

aged 50 to 59 years old.
Or = 10% of other indications on women aged 40

to 49 years old.
3. The necessity of Mammograms (Nm) =

(NM/a) /6.758

On:
Nm = Required number of estimated mammo-

grams.
NM/a = Necessity of mammography/year
The Tabnet platform from the Departamento de

informática do SUS (DATASUS) (SUS IT depart-
ment) of the Brazilian Ministry of Health is used for
collecting data and mapping analysis and is available
online and the Instituto Brasileiro de Geografia e
Estatística (IBGE) (Brazilian Institute of Geography
and Statistics) an online platform concentrates all the
Brazilian population’s data..

The analysis process was done through the Excel
software, where the data were expressed in tables

considering descriptive statistics and described vari-
ables in absolute and relative frequencies. The data
were systematized by health region using the PDR
division.14

In this present study, the research with human
beings’ protection was guaranteed based on the
Resolução do Conselho Nacional de Saúde (National
Health Council Resolution) No. 466/2012.16 As the
secondary data do not bring personal information
and guarantee confidentiality the submission to the
Ethics and Research Committee is not required.
Results 

In December 2016, 195 mammograms were avai-
lable in Pernambuco State, in which 113 were for
SUS, equivalent to 58%. The spatial distribution of
available mammograms for SUS according to the
health region and cities is shown in Figure 1.

Among the 185 cities in the state, 147 (79%) did
not have any mammogram available in each city; 19
(10%) cities had one mammogram available in each
city; 5 (3%) cities had two mammograms in each
city; 5 (3%) cities had three mammograms in each
city; and 9 (5%) cities presented above three
mammograms in each city..

In the VII, VIII, IX, X and XI health regions,
only one city in each region had the mammography
equipment; such regions concentrated approximately
15% of the population in the state and 18% of the
mammograms.

The first health region concentrated approxi-
mately 46% of the population in the state and had
42% of mammograms. The second health region
concentrated approximately 7% of the population in
the state and 11% of mammograms. The III, IV, V,
VI and XII health regions concentrated approxi-
mately 32% of the population in the state and 29%
of the mammograms.

The distribution of available mammograms for
SUS according to the type of management, health
region and the type of establishment is shown in
Table 1. In the three types of management (state, city
and both), 78 (69%) of the mammograms were
located in the outpatient clinic; and 35 (31%)
mammograms in hospitals.

Mammograms were mostly concentrated in the
management of the city with 53 (47%) mammo-
grams; the management in the state concentrated 29
(26%) mammograms; and both managements
concentrated 31 (27%) mammograms.

The capacity used on the mammography equip-
ment available in SUS according to the health region
is shown in Figure 2. No health region was able to
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Table 1                                                                                                                                                                                                                                                         

Mammograms offering available for SUS according to the type of management, health region and type of

establishment. Pernambuco, December 2016.

Source: Cadastro Nacional de Estabelecimentos de Saúde 2016 (National Registry on Health Establishments).
SUS= Sistema Único de Saúde (Public Health Care System).
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Figure 2

Capacity used of mammography equipment (CUE) available for SUS according to the health region, Pernambuco, Brazil,

2016.
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Informação Ambulatorial – Ministério da Saúde 2016 (Outpatient Information System - Ministry of Health 2016). 

CUE= Capacidade Utilizada dos Equipamentos (Capacity used of mammography equipment), SUS= Sistema Único de Saúde

((Public Health Care System).
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use 50% of the mammography capacity. The VIII
health region had the highest capacity used, equiva-
lent to approximately 42%. The IX health region
presented the lowest capacity used, equivalent to
approximately 4%.

The distribution of mammography and mammo-
grams available for SUS according to the health
region is shown in Table 2. In Pernambuco State,
approximately 46% of the mammography performed
was less than the amount required according to the
parameters established by the Ministry of Health.
The IX health region was lower than recommended,
performing 86% less of the mammography. The XI
health region was the one that mostly approached the
need of mammography, performing 27% less of the
mammograms.

Pernambuco State presented approximately
twice as many mammograms as recommended. The
XI health region was the one that presented more
mammograms above the required amount, approxi-
mately 450% more. The IV and VIII health regions
were the ones closest to the required number of
mammograms, the amount was higher than the
number suggested in the document.

Discussion

Screening for breast cancer through the access of
mammography is an effective measure in the public
health. In this regard, it is essential to identify the
mammograms offering and the regional distribution
of these equipment and the exams performed.2
Despite the occurrence in the increased number of
mammography performed in Brazil between 2003
and 2008, there are still many women who have
never performed this exam due to the absence of the
physician’s request.17

There has been an observation in the increase of
breast cancer incidence in developed countries,
followed by a reduction in mortality, which is related
to its early detection by performing screening
mammography and a treatment in a timely manner.
In Brazil, as the incidence and mortality of breast
cancer have increased this situation may occur due
to the delay in the diagnosis.7

Screening and early detection of breast cancer
are attributed to the sphere of the city management
of SUS and are performed at the Atenção Primária à
Saúde (Primary Health Care) level, and the profes-

Table 2                                                                                                                                                                                                                                                         

Distribution of mammography and mammograms offering available for SUS according to the health region and the

necessity parameters, Pernambuco, Brazil, 2016.

Source: Cadastro Nacional de Estabelecimentos de Saúde 2016; (National Registry on Health Establishments) Sistema de
Informação Ambulatorial – Ministério da Saúde 2016 (Outpatient Information System - Ministry of Health).
SUS= Sistema Único de Saúde (Public Health Care System)

Mammography                                                             Mammograms

I

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

Total

Health

Region

125.318

13.741

4.886

18.072

8.733

7.998

3.170

8.535

1.520

4.163

6.230

3.624

205.990

194.646

23.577

20.980

50.321

19.793

14.471

5.005

15.974

11.229

7.423

8.556

12.107

384.081

0.64

0.58

0.23

0.36

0.44

0.55

0.63

0.53

0.14

0.56

0.73

0.30

0.54
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12

5

10

7

7

2

3

5

3

7

4
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29

3

3

7
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22

1

2
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1

1
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sionals are responsible for the active search of
women between 40 and 59 years old to perform a
mammography. However, in the cities there may be
a deficiency of Atenção Primária (Primary Care)
coverage, and thus, women living in uncovered areas
are not located in the active search.1,2

This study evidences that 79% of the cities in
Pernambuco did not have mammograms, indicating
that there is a concentration of equipment in certain
locations. This may be the possibly of the main
factors which makes it difficult to expand the access
for mammography. Thus, there may be women who
perform exams beyond the necessities and women
who have never performed them. The inexistence of
mammograms in the territory may indicate financial
difficulties and/or offer an agreement with other
neighbouring cities and in the state.

Of the total number of mammograms in
Pernambuco State about half of them were available
for SUS. As this was the case in Bahia State,18 in
2010 to 2012, in which an average of the mammo-
grams were approximately 47% available for SUS. A
study carried out in Rio de Janeiro2 in 2015, showed
that mammograms predominated in private institu-
tions, as for only 26% was performed at SUS.

The percentage of the mammograms offering is
close to the percentage of the population’s distribu-
tion according to the health regions in Pernambuco
State. Such evidence corroborates the data presented
in Rio de Janeiro2 in which the mammograms
offering accompanied the population, even if it was
not in an equitably matter. According to the study,
the most populous cities held approximately 75% of
the population and 59% of the mammograms avai-
lable for SUS. A national study conducted in 2015,19
showed that there were 2,083 mammograms avai-
lable for SUS in the country; of these, 4.5% were
concentrated in the cities of São Paulo and Rio de
Janeiro, the most populous states in the country.

The spatial offering of mammograms is not
balanced in the state territory. While some regions
are concentrated in a large portion of service offe-
rings and others live far away from locations that
offer mammograms. Therefore, it continues to bring
coverage to the same amount of women but  a lack
of care for others.

A concentration of mammograms was observed
mainly in first region where the state capital is
located. Thus, as proven for Rio de Janeiro2 state,
the first metropolitan region - which locates the state
capital - concentrated approximately 42% of the
mammograms available for SUS and Goiás State20
where the Central region concentrated approxi-
mately 36% of them.

According to the document No 1631/201512 in
Pernambuco State, no deficit was found in relation
to the number of mammograms available for SUS.
The State had twice as many mammograms beyond
the necessity. A national study carried out in 20147
also showed an excess of mammograms in
Pernambuco State, as well as in the states of Espírito
Santo, Santa Catarina, Minas Gerais, Paraná and Rio
Grande do Sul. The surplus number of mammograms
in relation to the parametric care characterizes a si-
tuation of over offering.21

In 2015, the 2,083 mammographs available for
SUS throughout Brazil would be sufficient to
perform approximately 14 million exams in a year.
On the other hand, the need of mammography calcu-
lated by the ministerial parameters totalled in about
12.5 million exams, with an excess of offering
11.1%.19 In this regard, this study shows that
Pernambuco State does not comply with this national
trend of over offering of mammograms performed
by SUS.

Although, Pernambuco State had more quantity
of mammograms than the necessity in 2016, and it
did not performed the necessary amount of mammo-
grams and the incidence of breast cancer is still
alarming. INCA estimated 2,550 new cases of the
disease in the state in 2016. The most frequent
disease in women in this state is cancer.22 In 2016,
3,479 people were hospitalized for breast cancer and
in the period of 2011 to 2015, 3,248 people died of
the disease in the state.23

For document No 1631/2015, the allocation of
mammograms should consider the access of the
users to perform mammography. For this purpose,
the document proposes that the detachment time and
the distance to perform the exam should not exceed
of 60 minutes or 60 kilometers.12

This study shows that Pernambuco State does
not follow this parameter as a whole, since some
regions such as: VI, VII, VIII, IX, X and XI are
distant from the cities where the health units are
located with available mammograms and the cities
where the patient's lives exceed the recommended
distance and time. This creates a strong imbalance
between the offering and the demand.

Although this study is not about access, it
addresses aspects related in some way, since the
mammography exam is effective in screening breast
cancer. In this context, the distance is an important
factor that exerts influence so that demand is met by
offering the equipment. However, the access to
health services has a multidimensional character that
is related to issues such as acceptability of the users
in the health system, contact with the health profes-
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sionals, adequacy of the professionals for the provi-
sion in the health services, lack of information,
transportation costs, socio-cultural e economic
barriers, etc.24,25 This leads us to affirm that even if
the equipment is available, this does not guarantee
access, but without the availability of it there is no
access any way.19

The capacity used on the mammography equip-
ment did not reach 50% in all the health regions in
the state, ranging from 4% to 42%. A national study
carried out in 20166 showed the relation between
low mammography coverage for the population and
the aspects related to socioeconomic conditions in
the Regions and States can generate this difference,
as well as the poor distribution of the equipment.

The national average use of the mammograms
was below 50% of the installed capacity of the
equipment. This low level of use points to possible
problems that go beyond the geographical distribu-
tion of this equipment and this can happen with other
exams such as computed tomography, as it was
evidenced by a study conducted in Brazil in 2014.26

The document No.1631/2015 considers the
productivity of mammograms exams in a year of
6,758 exams. On the other hand, INCA considers the
production capacity of a simple mammogram ideal
at 80%, which is equivalent to 5,069 mammography,
this is 3 exams per hour with an 8-hour working
shifts for 22 working days in 12 months per equip-
ment.7,10 However, in the present study, it was
observed that the mammograms capacity used was
lower than recommended by the document, as also it
was observed in another study in 2010 in Brazil7
where the capacity used was 13% to perform
mammography exams in an age group of women
between 40 to 69 years old.

The city manager, ensuring the right for health to
the inhabitants, should assume responsibilities in
order to reduce risks, deaths and incidence of
preventable diseases, such as breast cancer.
Therefore, it is the city that has the duty to offer
services to prevent diseases and injuries, as well as
other important services in promoting and protecting
the health.27 The medical and hospital equipment
acquisitions are the states and cities’ responsibilities.
In this study, most (47%) of the mammograms were
under the city management and 69% in the outpa-
tient setting. However, about 80% of the cities in the
State did not have any equipment. This may reflect a
current reality in which the cities are investing in
their own diagnostic services for the population, but
these are still concentrated, making the access diffi-
cult for the target population to perform the exam.28

In many cities with areas of low demographic

density and economically disadvantaged, where
there is no viability to install and maintain a conven-
tional mammography screening services. In 2012,
the Ministry of Health established a mobile
mammography program by SUS (Document No
2304/2012), which objective to articulate actions
that aimed to increase mammographic coverage in
order to strengthen the regional development of
collaborative care networks among the cities and
states, in order to overcome these problems of a
fixed allocation to perform mammograms in the
cities.8

The criteria for allocating the equipment in terri-
tories in the State should comply with a process to
agree with the actions between the city managers in
capable of guaranteeing access and saving time in
waiting for the early diagnosis. According to a study
carried out in São Paulo29 in 2014, the mean delay
for a breast cancer diagnosis was 142.5 days (2.4
times greater than the recommended 60 days) and
the delay of the mammography corresponded to 25%
of this time. This reinforces the necessity to imple-
ment care in the breast cancer health care network as
an example, an organized screening program to
strengthen the regionalization process and criteria
based on scientific evidence for mammograms
offering.

Limiting aspects of this study should be consi-
dered. The great majority of the studies related to the
analysis of parametric care and the real situation of
the territories of offering equipment in the country
are still considering the values of the prior document
No.1001/2002. This made it difficult to evaluate
equivalent comparability aspects of parameters,
since the new document No. 1631/2015 of SUS para-
meters was considered, Another important point that
cannot go unnoticed is the limitation of the CNES
database. This information system is not always
updated systematically by the federated entities, in
addition to the limitations on the quality of informa-
tion.2 However, they are public data and are widely
used to support necessary information for decision
making.

The findings in this study show that the total
number of mammograms in use in Pernambuco State
available for SUS is sufficient to attend the target
population, according to the parameters recom-
mended for these equipment by the document No.
1631/2015. However, when considering the
maximum distance of 60 km as a limit to reach the
offering, there are health regions in the State where
part of the population remains without mammo-
graphy coverage. Nonetheless, in other health
regions, the concentration of equipment is higher
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than necessary, indicating a deficiency in the distri-
bution of mammograms in the territory of the State.

The presence of most equipment under the city
scope demonstrates the important  investment of this
government sphere on breast cancer prevention in
the State, but they are still concentrated and without
the necessary coverage.

The results of this study demonstrate that the
coverage of access to mammography exams in
Pernambuco State can be amplified through a
reassessment of the population’s necessity in the
region versus the mammograms offering in the terri-
tory of the State, considering that the current dispo-
sition of the equipment in the State does not gua-
rantee effectiveness and access to all users in an
appropriate manner.

Measures that encourage health managers to plan
actions and improve equipment distribution

processes based on the parameters care calculations
by the document No. 1631/2015, can avoid wasting
SUS resources, and improve and expand the possi-
bility of geographical access for women to perform
mammography exams and consequently to prevent
breast cancer by reducing inequalities and boosting
equity.

As this was a research using a secondary data-
base, it was not possible to investigate the trajectory
of each woman regarding the access to perform
mammography exams. However, we possibly
suggest that the same women should have easier
access, independently which region they live in. The
findings indicate that there may be flaws in
screening and accessing the service. Thus, this study
demonstrates the necessity for further investigation
to answer this hypothesis.
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