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Objective: to analyze female breast cancer mortality trends in Brazil and its re-
gions.
Methods: female breast cancer mortality in Brazil and its regions was analyzed 
using mortality data from the Ministry of Health’s Mortality Information Sys-
tem and the National Cancer Institute between 1991 and 2010. The variables 
analyzed were. proportional mortality from female breast cancer in relation to 
total deaths in women, mortality rates of the five primary locations of the neo-
plasms most common in women, and mortality rates for female breast cancer: 
Linear regression models were estimated to analyze mortality trends: 
Results: a growth in proportional mortality due to female breast cancer in Bra-
zil and its regions was observed: In relation to the mortality rates for the five pri-
mary types of cancer, breast cancer persisted in first place in Brazil and its re-
gions, except the North region, where cervical cancer was the most frequent: 
Rising female breast cancer mortality rates were observed for Brazil (p = 0.017), 
Northeastern (p < 0.001), North (p < 0.001) and the Mid-West (p = 0.001), re-
gions, and declining rates for the Southeast region (p = 0.047), and stable rates 
for the South region.
Conclusion: the results emphasize the importance of the disease in terms of pu-
blic health in the country, reinforcing the need for early detection and appro-
priate treatment.

Uniterms: breast neoplasms, mortality, trends, epidemiological studies.

IntroductIon
Among neoplasm, breast cancer is the second most fre-
quent type in the world and the most common among 
women, not considering non-melanoma skin neoplasms. 
Furthermore, every year around 23% of the new cases of 
cancer in women relate to breast cancer.1 It is estimated 
that 1.38 million women worldwide were diagnosed with 
breast cancer in 2008, responding for almost one fourth 
of all cancers diagnosed in women.2   

52,680 new cases of the disease were expected in Bra-
zil in 2012, with an estimated risk of 52 cases to every 
100,000 women.1 For the United States, approximately 
232,340 new cases of invasive breast cancer are expected 
in 2013, with 39,620 deaths estimated for the disease.3 

Cancer in general has been widely considered a disea-
se of developed countries with large financial resources. 
However, in recent decades, the majority of the global 

burden of cancer can be observed in developing countries, 
especially those with few or average resources. According 
to the World Health Organization, by 2030 we can expect 
27 million incident cases of cancer, 17 million cancer-re-
lated deaths and 75 million living people with cancer, an-
nually. The greatest effect of this increase will be on coun-
tries with low to average incomes.1

In Brazil, the incidence rates for breast cancer are in 
an intermediate range of magnitude in relation to the 
world. The disease is related to the urbanization process 
of society, with a higher risk of illness among women with 
a higher socioeconomic status, and more common among 
women living in large cities than those in rural areas4.

Given this situation and considering the relevance of 
breast cancer in the context of public health in Brazil and 
worldwide, the analysis of mortality data is an important sour-
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ce for understanding the disease, and can help to guide the 
best alternatives for diagnosis, monitoring and treatment. 

This study has the objectives of analyzing proportio-
nal mortality due to female breast cancer in relation to 
the total deaths in women, mortality rates for the five pri-
mary locations of the neoplasms most common in wo-
men, and the mortality rates due to female breast cancer 
in Brazil and its regions from 1991 to 2010. 

methodS
This is an ecological study using epidemiological methods 
with delineation of a time series (trends) on studies of 
mortality due to female breast cancer in Brazil and its re-
gions between the years 1991 and 2010. Data were collec-
ted through the Ministry of Health’s Mortality Informa-
tion System (SIM)5 and data from the National Cancer 
Institute,6 covering the past twenty years available, from 
1991 to 2010. The data refers to codes 174-175 of Inter-
national Classification of Diseases, 9th Revision, (ICD-9),7 
from 1991 to 1995, and code C50 of the 10th revision 
(ICD-10), from 1996 to 2010.8

The following variables were analyzed:

 • Proportional mortality (PM) due to female breast can-
cer in relation to the total deaths in women, by loca-
tion of residence, in four-year periods (1991 to 1994, 
1995 to 1998, 1999 to 2002, 2003 to 2006 and 2007 to 
2010), for Brazil and its regions. The proportional va-
riation of female breast cancer mortality in Brazil and 
its regions was also calculated using the proportional 
mortality in the last four-year period  (2007 to 2010) 
and first four-year period analyzed (1991 to 1994), con-
sidering the equation: 

Proportional variation = (PM 2007 to 2010 / PM 1991 to 
1994) – 1*100.

 • Mortality rates for the five primary locations of the neo-
plasms most common in women, age-adjusted using the 
world population, per 100,000 women, for Brazil and its 
regions between 1991 and 2010. This covered neoplasms 
of the lung, trachea and bronchi, esophagus, stomach, 
colon, rectum, anus and recto-sigmoid junction,the fe-
male breast, the cervix, and other locations.6

 • Mortality rates due to female breast cancer age-ad-
justed using the world population, per 100,000 wo-
men for Brazil and its regions. This rate expresses 
the number of breast cancer deaths per 100,000 wo-
men in the population resident in a determined 
geographical area in the applicable year. 

The mortality rates for the five primary locations of the 
neoplasms most common in women and the female 
breast cancer mortality rates analyzed in this study were 
standardized using the direct method, and age-adjus-
ted using the standardized world population as a refe-
rence.6

Data analysis was performed by analyzing the abso-
lute and relative frequencies. The mortality trend over 
time of standardized female breast cancer was analyzed. 
To do so, simple, linear regression models,9 were used 
where the dependent variable (y) corresponded to mor-
tality rates and the independent variable (x) to the years 
studied. The linear model was defined as y = b0 + b1x, whe-
re b0 corresponds to the average coefficient for the period 
and b1 to the increment (increase or decrease) in the pe-
riod. The level of significance was 5%. The data were ta-
bulated in Excel 2010. The data was processed using SPSS 
(Statistical Package for the Social Sciences) version 18.0.

reSultS 
An increase was observed in the proportion of deaths due 
to female breast cancer in relation to the total deaths of 
women in Brazil over time, which moved from 1.8% of 
deaths in the four-year period from 1991-1994 to 2.6% in 
2007-2010, with a proportional variation of 39.4%. The 
proportional mortality for female breast cancer also in-
creased over the time period analyzed in all regions, with 
greater proportional variations for the Northeast region 
(increase of 106%), the North region (increase of 85.2%) 
and the Mid-West region (increase of 60.6%) (Table 1).

The morality rates for the five primary locations of 
the neoplasms most common in women, age-adjusted 
using the world population, per 100,000 women for Bra-
zil and its regions can be seen Table 2. For Brazil, between 
the years 1991 and 2010, breast cancer persists with the 
highest mortality rates. The rates for the other four neo-
plasms varied over the years, with neoplasms of the tra-
chea, bronchia and lungs more common in recent years, 
followed by colorectal neoplasms. In fourth place were 
cervical neoplasms, with malignant neoplasms of the sto-
mach in fifth place. Breast cancer remains with the highest 
mortality rates for Brazilian regions in all years, with the 
exception of the North region, where cervical cancer dis-
played higher rates. 

For female breast cancer age-adjusted using the world 
population, per 100,000 women, Brazil shows rates varying 
from 10.20 (1991) to 12.64 (2006). Among the regions, the 
highest mortality rates were noted in the Southeast region, 
with a peak of 14.88 deaths/100,000 women in 1999, fol-
lowed by the South region with a peak of 14.52/100,000 
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women in 2006. The Mid-South region showed interme-
diate mortality rates, with the lowest at 7.61 deaths/100,000 
women in 1992, and 12.38 deaths/100,000 women in 2006. 
The Northeast and North regions showed the lowest mo-
rality rates, with peaks of 9.59 deaths/100,000 in 2006 and 
7.35 in 2008, respectively.

Table 3 presents the start and end female breast can-
cer mortality rates, and mortality rate trends, with their 
respective linear regression models. A significant trend 
for rising female breast cancer mortality rates were ob-
served for Brazil (p = 0.017), the Northeast (p < 0,001), 
North (p < 0,001) and Mid-West (p = 0.001) regions, with 
declining rates for the Southeast region (p = 0.047), and 
stable rates for the South region.  

dIScuSSIon
The proportional mortality for neoplasms in Brazil has 
grown considerably in recent decades, accompanying the 
growth in mortality due to circulatory system disease and 
external causes, at the same time in which death due to 
infectious and parasitic diseases has decreased, portraying 
the epidemiological and demographic transition verified 
in the country.10

The analysis of the results of this study shows that 
proportional mortality due to female breast cancer in re-
lation to total deaths of women increased over the four-
-year periods analyzed in Brazil and its regions, with grea-
ter proportional variations in the Northeast, North and 
Mid-West regions. 

Non-communicable chronic diseases, especially car-
diovascular disease, cancer, chronic respiratory disorders 
and diabetes represent the greatest burden for morbidity 
and mortality in Brazil. Despite the mortality standardi-
zed for cardiovascular and respiratory diseases having de-
creased in recent years, the mortality rates for cancer and 
diabetes have not shown many changes.11 

TABle 1 Number of deaths due to breast cancer (N), proportional mortality (PM) due to breast cancer in relation to total 
deaths in women and proportional variation of breast cancer mortality for the female population in Brazil and its regions, per 
four-year period, from 1991 to 2010

Local
1991-1994 1995-1998 1999-2002 2003-2006 2007-2010 Variação

(%)n (PM) n (PM) n (PM) n (PM) n (PM)

Brazil 25,489 (1.8) 29,557 (2.0) 34,082 (2.1) 40,173 (2.3) 47,546 (2.6) 39.4

Northeast 3,428 (1.0) 4,113 (1.1) 5,015 (1.3) 7,043 (1.6) 9,583 (2.1) 106

North 487 (0.8) 622 (1.0) 805 (1.1) 1,098 (1.3) 1,480 (1.6) 85.2

Mid-West 1,044 (1.5) 1,296 (1.6) 1,679 (2.0) 2,143 (2.2) 2,664 (2.5) 60.6

Southeast 15,426 (2.2) 17,847 (2.4) 19,935 (2.6) 22,408 (2.7) 25,287 (2.8) 27.8

South 5,104 (2.3) 5,679 (2.3) 6,648 (2.6) 7,481 (2.7) 8,532 (2.9) 25.5

Source: elaborated using date from DATASUS/Ministry of Health.

TABle 2 Mortality rates of the five most frequent primary 
neoplasm locations, age-adjusted based on the world 
population, per 100,000 women, in Brazil and regions 
between 1991 and 2010

Location Neoplasms by order of greater 

mortality

Mortality 

rates

Start End

1991 2010

Brazil 1st Breast 10.21 11.51

2nd Trachea, bronchi and lungs 5.03 7.41

3rd Colorectal 4.43 5.91

4th Cervical 4.98 4.54

5th Stomach 5.78 4.11

Northeast 1st Breast 4.98 9.28

2nd Trachea, bronchi and lungs 2.11 5.55

3rd Cervical 4.33 2.11

4th Stomach 2.48 3.73

5th Liver and intrahepatic bile ducts 1.95 3.17

North 1st Cervical 6.86 9.19

2nd Breast 3.49 6.22

3rd Trachea, bronchi and lungs 3.61 4.9

4th Stomach 5.6 4.59

5th Colorectal 1.72 3.17

Mid-

West

1st Breast 9.05 10.85

2nd Trachea, bronchi and lungs 5.97 7.61

3rd Colorectal 3.39 6.38

4th Cervical 6.06 5.86

5th Stomach 5.41 3.78

Southeast 1st Breast 13.3 12.85

2nd Trachea, bronchi and lungs 5.84 7.55

3rd Colorectal 5.83 7.24

4th Stomach 7.43 4.2

5th Cervical 4.7 3.6

South 1st Breast 12.19 13.24

2nd Trachea, bronchi and lungs 7.87 10.78

3rd Colorectal 6.43 7.48

4th Pancreas 3.54 4.85

5th Stomach 6.95 4.45
Source: elaborated using data from the National Cancer Institute (INCA).
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Among neoplasms in women, breast cancer represents 
an important cause of mortality and hospital morbidity 
with a large demand for hospitalization and consequent 
high clinical care costs.12 In fact, mortality due to cancer, 
specifically breast cancer, continues a major problem for 
Public Health that needs to be solved.13

Mortality in the five primary locations of the most 
frequent cancers in women, age-adjusted between 1991 
and 2010, was highest for breast cancer, which persists in 
absolute first place in Brazil and its regions, in all years, 
except for the North region, where cervical cancer sho-
wed higher rates. 

On the other hand, other countries have shown a dif-
ferent pattern than Brazil in relation to the mortality ra-
tes for the most frequent neoplasms in women. In the Uni-
ted States over the last twenty-five years, bronchial and 
lung cancer has presented higher age-adjusted mortality 
rates in women, followed by breast cancer and colorectal 
cancer, both presenting a progressive fall in mortality.3 
Also, in the United Kingdom, breast cancer is currently the 
second cause of death due to cancer in women, after lung 
cancer.14 Increases in the mortality rate due to lung can-
cer in women have also been seen in Latin American coun-
tries15 and other countries worldwide.16

In the present study, for Brazil and the South, Sou-
theast and Mid-West regions, the three neoplasms with 
the highest mortality rates were breast cancer, bronchial 
and lung cancer, and colorectal cancer, in this order. Ho-
wever, specifically for the South region, it appears that 
there is a trend for stabilization of the mortality rate due 
to breast cancer and an increase in neoplasms of the tra-
chea, bronchia and lung. If this trend persists over the co-
ming years, perhaps the higher mortality rates due to neo-
plasms in women in the South region will follow the 
pattern of the countries cited above, with tracheal, bron-

chial and lung cancer in first place.  A trend for an increa-
se in lung cancer mortality rates in women has already 
been seen in a study conducted in Rio Grande do Sul, 
between 1979 and 1995.17 This trend towards increase 
lung cancer mortality in the South region may be a re-
flection of the prevalence of smoking among women, gi-
ven that the greatest prevalence of female smokers aged 
18 or over in the Brazilian capitals was found in Porto 
Alegre (21%), followed by Curitiba (17%), with Florianó-
polis in 9th place with a prevalence of 11%.18

The analysis of female breast cancer mortality trends 
demonstrated a significant increase in mortality for Bra-
zil in the Northeast, North and Mid-West regions, a de-
crease for the Southeast region, and stationary trend for 
the South. Other studies conducted in Brazil have de-
monstrate a trend toward increased breast cancer morta-
lity over the years, such as that realized in the metropoli-
tan region of the cities in Baixada Santista between1980 
and 1999;19 also in the State of Espírito Santo from1980 
to 200720 and for the capitals and interior of Brazil between 
1980 and 2006.21 

Contrarily, the female breast cancer mortality rates 
have decreased in the United States since 1989, mainly 
among younger women. From 2005 to 2009 there was a 
decrease of 3% per year in women aged less than 50, and 
a 2% decrease per year in those aged 50 or more. The re-
duction in these breast cancer related deaths reflects im-
proved early detection of the disease, advancements in 
treatment, and possible decrease in its incidence, a result 
of the decline in hormone replacement therapy.3 

A decrease in mortality from breast cancer was also 
observed in young and middle-aged women in Spain from 
1993 to 2007, although it remained stable for older wo-
men.22 In Portugal, there was a decrease in mortality for 
this disease at 2% per year between 1992 and 2002.23 Sin-

TABle 3 Mortality rates due to female breast cancer age-adjusted based on the world population, per 100,000 women, in 
Brazil and regions between 1991 and 2010

Location Mortality rates Model R2 p Trend

Start End

1991 2010

Brazil 10.21 11.51 y = 10.754+0.0513x 27.7 0.017 Growing

Northeast 4.98 9.28 y = 4.2412+0.2499x 88.5 <0,001 Growing

North 3.49 6.22 y = 3.9892+0.1427x 71.8 <0.001 Growing

Mid-West 9.05 10.85 y = 8.3568+0.1352x 46.3 0.001 Growing

Southeast 13.3 12.85 y = 14.441-0.0569x 20.1 0.047 Declining

South 12.19 13.24 y = 13.593-0.0146x 1.30 0.628 Stationary

Source: Elaborated using date from DATASUS/Ministry of Health and the INCA
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ce a peak in the late 1980s, mortality rates from breast 
cancer have also reduced by almost 40% in the UK, and 
in the last 10 years the mortality rates due to breast can-
cer have fallen by almost 20%.14

The trend of reduced mortality in European countries 
is attributed to screening via mammography, the imple-
mentation of effective hormonal treatments, chemothe-
rapy, and advances in surgical treatment and radiotherapy. 
These factors have clearly contributed to the increased sur-
vival in breast cancer in Europe.24

 In the case of Brazil, difficulties accessing services 
for early diagnosis, delays in diagnosis and the time in-
terval between diagnosis tests and suitable breast cancer 
treatment may be factors that compromise the progres-
sion of the disease. In a study of 68 women with breast 
cancer at a public hospital, delays were noted at various 
stages of the diagnosis and oncological treatment, espe-
cially in the interval between mammography and realiza-
tion of the biopsy.25 Furthermore, the delay in confirming 
the diagnosis of breast lesions in women attending a SUS 
reference center was observed in another study, and that 
was associated with the presence of symptoms, the long 
interval between the onset of symptoms and the first as-
sessment, and between onset of symptoms and diagnos-
tic confirmation.26 

In a study on trends in breast cancer mortality in Me-
xico between 1980 and 2009 regional disparities were ob-
served. It was noted that, although the number of deaths 
from this cause had gradually increased over time nation-
wide, in some states of the country this increase was ex-
tremely significant.27 In Portugal, there was a change in 
breast cancer mortality since the beginning of the 1990s, 
with sharper declines in districts with higher mortality 
rates. The authors considered that improvements in early 
detection of the disease and access to effective treatments 
could justify this change, but the characteristics of the 
access, screening and care of patients in different Portu-
guese districts would be essential for understanding dif-
ferences observed at regional level.23

Therefore, some differences between the regions in this 
study could be partially responsible for the variations in ra-
tes, such as socioeconomic conditions, lifestyle habits, obs-
tetric history, age at menarche and menopause, hormone 
therapy, breastfeeding, exams to control breast cancer, and 
more. As an example of these differences, we can cite the pro-
portion of the female population aged 50-69 years, which 
reported having performed their last mammogram in the 
past two years, which was greater in the Southeast (63.8%), 
followed by the South (55.1%), Mid-West (52.4%), Northeast 
(39.8%) and North (35.3%) regions. In addition, 62.8% of wo-

men in the Northern region and 59.9% in the Northeast re-
gion had never had a mammogram.28 

In a review on the influence of socioeconomic ine-
qualities on breast cancer, it was observed that most stu-
dies showed a relationship between socioeconomic sta-
tus and the incidence and prognosis of breast cancer. 
Socioeconomic deprivation could be responsible for the 
increased risk of mortality from breast cancer in African- 
American and Hispanic patients, as they are more prone 
to late diagnosis of the disease than white American pa-
tients. Furthermore, among white women, social depri-
vation is related to a worse breast cancer prognosis.29 

In this study, perhaps the striking socioeconomic ine-
qualities in different regions of Brazil have an influence 
on breast cancer mortality trends. The Southeast and 
South regions, despite being the regions with the highest 
mortality rates, displayed trends of decreasing and sta-
tionary mortality, respectively, and were the regions of 
the country whose States had the best Human Develop-
ment Indexes (HDI).30 

On the other hand, the Mid-West region, with a gro-
wing trend of mortality, had lower development indexes, 
and the North and Northeast regions, with the lowest 
mortality rates, had growing trends of mortality and the 
worst human development indexes.30

Disparities related to the burden of cancer in diffe-
rent population segments may be defined in socioecono-
mic, ethnicity, residential, gender and sexual behavior 
terms. The causes of health disparities within each of the-
se population segments are complex and include the in-
terrelation of social, economic, cultural and health sys-
tems factors. Besides these, genetic factors, inequalities 
in work, health, income, education, housing, standard of 
living, poor access to quality preventive methods against 
cancer, early detection and adequate treatment should be 
higlighted.3 

Considering that Brazil is a country with great regio-
nal diversity, including socioeconomic, social, and cultu-
ral factors and those related to the available health servi-
ces, important differences are expected in relation to the 
epidemiological scenario of the diseases, including mor-
tality patterns observed in this breast cancer study. The-
se regional variations may also reflect the incidence of 
cancer arising from the heterogeneous profile of exposu-
re to different lifestyles in the population and risk and 
protective factors for cancer. 

The geographical pattern of differences in the qua-
lity of data from the Mortality Information System should 
also be taken into account, as noted by the high propor-
tion of ill-defined causes of death in the North and Nor-
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theast regions, despite the improvement seen in the last 
decade.10

Thus, in addition to reflecting differences in the in-
cidence of cancer and its relationship to lifestyle, risk fac-
tors and the quality of information, regional variations 
also reflect mortality patterns through differences in con-
ditions for access, use and performance of health servi-
ces, which are important components of the Brazilian 
population’s living conditions.10

Given this situation, it is expected that prevention 
actions against risk factors, lifestyles and screening for 
breast cancer, in addition to appropriate treatment, will 
be expanded within the target population. 

concluSIon
Mortality caused by breast cancer continues to be a ma-
jor problem for Brazil from the perspective of its propor-
tion in relation to total deaths among women, mortality 
due to various types of cancer, and the time trend of mor-
tality. When the mortality rates are analyzed among the 
different regions, important differences can be observed, 
with decreased or stabilized rates in regions with higher 
levels of development and rate increases in those with lo-
wer levels of development, emphasizing the importa nce 
of primary and secondary prevention of the disease, con-
sidering equality in healthcare.

The analysis of the data presented may help health 
professionals and managers to define more complete con-
duct and health policies, psychosocial interventions and 
allocation of resources focused on this disease, with prio-
rity for regions with lower socioeconomic development 
in the country. 

reSumo
Câncer de mama feminino: análise da mortalidade no 
Brasil e regiões.

Objetivo: analisar a evolução da mortalidade por câncer 
de mama feminino nas regiões do Brasil.
Métodos: foi analisada a mortalidade por câncer de mama 
feminino nas regiões do país, com dados do Sistema de 
Informações sobre Mortalidade do Ministério da Saúde 
e do Instituto Nacional do Câncer, entre 1991 e 2010. As 
variáveis analisadas foram: mortalidade proporcional por 
câncer de mama feminino em relação ao total de óbitos 
em mulheres; taxas de mortalidade das cinco localizações 
primárias das neoplasias mais frequentes em mulheres; e 
taxas de mortalidade por câncer de mama feminino. Mo-
delos de regressão linear foram estimados para analisar 
a tendência de mortalidade. 

Resultados: foi observado o crescimento da mortalida-
de proporcional por câncer de mama feminino para as 
regiões brasileiras. Com relação às taxas de mortalidade 
das cinco localizações primárias de câncer mais frequen-
tes, o câncer de mama é o que persiste em primeiro lugar 
nas regiões e no Brasil, com exceção da região Norte, onde 
o câncer de colo do útero foi o mais frequente. Observou-

-se tendência significativa de aumento das taxas de mor-
talidade por câncer de mama no Brasil (p = 0,017) e nas 
regiões Nordeste (p < 0,001), Norte (p < 0,001) e Centro-

-Oeste (p = 0,001), de diminuição na região Sudeste (p = 
0,047) e estacionária na região Sul.
Conclusão: os resultados encontrados enfatizam a im-
portância da doença em termos de saúde pública no país, 
reforçando a necessidade da detecção precoce e do trata-
mento adequado.

Unitermos: neoplasias da mama; mortalidade; tendên-
cias; estudos epidemiológicos.
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