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Abstract

Introduction: Information on breast cancer mortality can be useful for planning public policies. Objective: Analyze the trend of mortality
from breast cancer in women in the state of Ceard. Method: Exploratory descriptive study whose variables were: year and place of death,
sex, basic cause of death, and age in an age range. The statistical analysis of the data was performed in the Gretl program by means of linear
regression where the breast cancer mortality rates were considered dependent variables and the years of the study period, the independent
variables. The regression coeflicients, their 95% confidence intervals and the respective p-values of the tests of statistical significance were
presented. Results: 141,168 deaths from breast cancer were reported across Brazil. The state of Ceard represents 3.73% of this total and
had a growth of 92.7% in the number of deaths from breast cancer. There was an increase in specific mortality rates from the age of 40
onwards, increasing until the last age group surveyed. Conclusion: The analysis carried out in this study showed a progressive trend in
the number of deaths in Ceard, in the Northeast and in Brazil. It is essential to develop strategies that prioritize actions to shorten the

delay in the management of breast cancer cases in health services so that early detection reduces the number of deaths.
Key words: Breast Neoplasms/epidemiology; Breast Neoplasms/mortality; Brazil.

Resumo

Introdugao: Informagoes sobre mortalidade por ciAncer de mama podem
ser teis para o planejamento de politicas publicas. Objetivo: Analisar a
tendéncia da mortalidade por cAncer de mama em mulheres no Estado do
Ceard. Método: Estudo descritivo exploratério cujas varidveis utilizadas
foram: ano e local da ocorréncia do 6bito, sexo, causa bdsica de morte e a
idade em faixa etdria. A andlise estatistica dos dados foi realizada no programa
Gretl, por meio de regressao linear, no qual as taxas de mortalidade por cancer
de mama foram consideradas varidveis dependentes e os anos do perfodo
estudado, varidveis independentes. Foram apresentados os coeficientes de
regressao, seus intervalos de confianca de 95% e os respectivos valores-p dos
testes de significAncia estatistica. Resultados: Foram notificados 141.168
ébitos por cancer de mama em todo o Brasil. O Estado Ceard representa
3,73% desse total e apresentou um aumento de 92,7% no nimero de
ébitos por cincer de mama. Observou-se um aumento das taxas especificas
de mortalidade a partir dos 40 anos de idade se mantendo crescente até a
tltima faixa etdria pesquisada. Conclusio: A andlise realizada neste estudo
evidenciou uma tendéncia progressiva no niimero de ¢ébitos no Ceard,
no Nordeste ¢ no Brasil. E imprescindivel a elaboragio de estratégias que
priorizem agdes, a fim reduzir o atraso na condugio dos casos de cincer de
mama nos servicos de satide para que a detecgio precoce reduza o niimero
de 6bitos.

Palavras-chave: Neoplasias da Mama/epidemiologia; Neoplasias da Mama/
mortalidade; Brasil.

Resumen

Introduccién: la informacién sobre mortalidad por cdncer de mama
puede ser util para planificar politicas publicas. Objetivo: Analizar la
tendencia de mortalidad por cdncer de seno en mujeres en el Estado de
Ceard. Método: Estudio exploratorio descriptivo cuyas variables utilizadas
fueron: afio y lugar de muerte, sexo, causa bésica de muerte y edad en un
rango de edad. El andlisis estadistico de los datos se realizé en el programa
Gretl mediante regresién lineal donde las tasas de mortalidad por cdncer
de mama se consideraron variables dependientes y los afos del periodo
estudiado fueron variables independientes. Se presentaron los coeficientes de
regresion, sus intervalos de confianza del 95% y los respectivos valores p de
las pruebas de significacion estadistica. Resultados: Se notificaron 141.168
muertes por cancer de mama en todo Brasil. El Estado de Ceard representa
el 3,73% de este total ¢ mostré un aumento del 92,7% en el nimero de
muertes por cdncer de seno. Hubo un aumento en las tasas de mortalidad
especificas a partir de los 40 afos, aumentando hasta el dltimo grupo de
edad encuestado. Conclusién: El andlisis realizado en este estudio mostrd
una tendencia progresiva en el nimero de muertes en Ceard, en el noreste
y en Brasil. Es esencial desarrollar estrategias que prioricen las acciones para
reducir la demora en el manejo de casos de cdncer de seno en los servicios de
salud para que la deteccién temprana, reduciendo asi el niimero de muertes.
Palabras clave: Neoplasias de la Mama/epidemiologfa; Neoplasias de la
Mama/mortalidad; Brasil.
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INTRODUCTION

Breast cancer is considered the most prevalent among
females. In 2018, more than two million new cases of
breast cancer appeared all over the world. According to
the World Cancer Research Fund International’, in 2018,
among the countries that presented greatest incidence of
breast cancer are Belgium, followed by Luxembourg and
The Netherlands'.

The incidence of breast cancer in developed countries
is greater, while the relative mortality is greater in
underdeveloped countries®. A study about epidemiology,
incidence and mortality of breast cancer in Asia mentioned
that the increase in deaths by breast cancer is significant
in comparison with European and American countries
suggesting that this region has a good service in mortality
reporting’.

In Brazil, 66,280 new breast cancer cases are estimated
for each year of the triennium 2020-2022. This value
corresponds to an estimated risk of 61.61 new cases
at each 100 thousand women. Without considering
non-melanoma skin cancer, the female breast cancer
occupies the first position most frequent in all Brazilian
regions, with estimated risk of 81.06 per 100 thousand
in the Southeast region; of 71.18 per 100 thousand in
the South Regions; of 45.24 per 100 thousand in the
West-Central regions; of 44.29 per 100 thousand in the
Northeast Regions and of 21.4 per 100 thousand in the
North Region®.

The access to health services in Brazil have variations
among the state’s country towns and its respective capitals
that translate disparities in the mortality rates per breast
cancer in the whole country’.

In 2014, it was investigated the impact of the stage
of the disease as predictor of the survival prognosis and
it was concluded that early detection of the disease
minimizes the mortality by breast cancer. The authors
affirm yet that breast cancer when diagnosed in initial
phases, have great chances of cure with survival of 97% in
five years®, although, when it is considered carcinoma in
situ, controversies still exist in relation to early detection
of indolent tumors.

A study analyzed 43,442 new cases of breast cancer
in the period from 1995 to 2002, revealing that 87.7%
of the women diagnosed with breast cancer were in
stages II and IV. This reality differs from the developed
countries that, although with higher prevalence of the
disease, have better early detection system, reducing the
costs with the treatment and mortality among women.
The median of the percentage of patients in Brazil in the
stages II and IV is 45.3%, while in the United States,
is of nearly 12%7%.
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Information about incidence and mortality per breast
cancer can be useful for the planning of public policies
and implementation of evidence-based cancer control
programs, however, they are not available in most of the
low and medium-income countries.

In that direction, it is necessary to analyze information
about the epidemiologic behavior of deaths by this
pathology, allowing the growth of prevention strategies
and promotion of health with reduction of public expenses
with the treatment of the disease.

Further to the morosity of the health system, other
factors are associated to the development of the disease and
mortality. The individual factors play an important role in
breast cancer, including lifestyle (nourishment, physical
activity and drug abuse) and genetic constitution’.

In 2018, a study found results demonstrating that
metabolic syndrome was associated to a growth of
73% of the risk of mortality by breast cancer. The same
study suggests that the circumference of the high waist,
high cholesterol and hypertension were independently
associated to the increase of risk of mortality by breast
cancer’.

The socioeconomic and environmental factors
influence directly the problematic. According to
the Ministry of Health, the most effective forms of
early detection are clinical exam of the breast and
mammography'.

Ultrasound can be performed as diagnostic support,
which, most of the times, provides enough data for clinical
staging of the tumor and definition of the treatment.
However, many women with risk profile do not have
access to these exams, because the access to health services
in some places in Brazil, including Cear4 is still limited.
In addition, the mammography in the public service is
done only for the age range considered “at risk”, between
50 and 59 years'"'%,

The objective of this study is to analyze the tendency
of mortality by breast cancer in women in the State of
Ceard, comparing the data verified in the Northeast and
in Brazil between 2005 and 2015.

METHOD

Study of aggregate data of a temporal series of 11
years of mortality by breast cancer in female patients in
the State of Ceard, Northeast Region and Brazil in the
period from 2005 to 2015. The data about the deaths were
extracted from the Online Atlas of Mortality by Cancer",
available at the site of the National Institute of Cancer
José Alencar Gomes da Silva (INCA) of the Ministry of
Health and the sociodemographic data of the Brazilian
Institute of Geography and Statistics (IBGE). The Atlas



about mortality utilized has as one of its main finalities
to help the public health professionals in determining
the required priorities to cancer prevention and control .

The deaths by breast cancer for the period from
2005 to 2015 were obtained, considering the code of
the International Classification of Diseases and Health-
Related Problems (ICD-10). The rates of mortality by
female breast cancer, crude and adjusted per age, by
the world and Brazilian populations, per 100 thousand
inhabitants, age-range, local and per period were utilized.
Only female gender was selected, which represents most of
the cases. The variables investigated were: year and place
where death occurred, gender, basic cause of the death and
age-range. Age was grouped in the following age-ranges:
(0 to 4; 5t0 9; 10 to 14; 15 to 19; 20 to 29; 30 to 39;
40 to0 49; 50 to 59; 60 to 69; 70 to 79; 80 years or more
and age ignored).

The data utilized were initially organized in Excel
for Windows and later, analyzed in the program Gretl'.
Analyzes of temporal tendency through linear regression
were performed. After verification of the inexistence
of correlation between the standard deviations during
time through the test of Breusch Godfrey, it was verified
the inexistence of correlation for the cases of Brazil and
Northeast.

In the analysis of simple linear regression, the rates of
mortality by breast cancer were considered as dependent
variables (y) and the years of the period investigated as
independent variable (x).

Breast Cancer Mortality

With the objective of estimating the increase or
decrease of the rates of mortality, it were presented the
regression ratios, its confidence intervals of 95% and the
respective values-p of the tests of statistical significance.
In addition, it was calculated the annual percentage
variation through the regression ratio in relation to the rate
of mortality in the beginning of the period investigated.

The data utilized in this study are public and available
at the database of the Online Mortality Atlas'® without
identification of the individuals. For this reason, it was not
necessary to submit the study to an Institutional Review
Board for approval.

RESULTS

In the period investigated, 141,168 deaths were
reported by breast cancer in Brazil. Of these, 139,635 were
of females, representing a percentage of 98.91% of the
total of the cases. In Cear4, it were notified 5,213 deaths
of females by breast cancer, which corresponds to 3.73%
of the total, as demonstrated in Table 1.

In the period between 2010 and 2014 the crude
rates of mortality of Ceard remained relatively stable,
with minimum variations in consecutive years. In 2015,
Ceard reached the highest crude mortality rate (14.05).
Considering the whole period investigated, when it comes
to the last year, the crude rate of mortality of this state
reached almost the double of the value when compared
to the value found in the first year investigated.

Table 1. Rates of mortality per breast cancer, crude and adjusted per age, world and Brazilian population of 2010 per 100 thousand women.

Ceard, 2005-2015

Absolute Value Crude Rate of World rate of Rate of Mortality

Year (number of deaths) Mcc:)rtalllty mé).r'ratllté/ Acé|ust.Td

eard adjuste razi
2005 331 8.01 8.6 9.35
2006 403 9.64 10.48 11.12
2007 413 9.77 10.34 11.07
2008 455 10.65 11.12 11.8
2009 431 9.98 10.07 10.86
2010 492 11.36 10.49 11.3
2011 492 11.19 10.86 11.72
2012 491 11.07 10.6 11.36
2013 531 11.87 11.02 11.97
2014 536 11.89 10.99 11.73
2015 638 14.05 12.49 13.53
Total 5,213

Source: IBGE"; INCA?".
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The period from 2010 to 2012 stands out, because it
was observed stability in the number of deaths that varied
between 491 and 492, with a slight reduction in the last
year. During the years 2010 to 2012, it was verified a
reduction of the crude rates of mortality and growing
again from 2013 on. Another outstanding factor is the
difference between the first year investigated and the last
as shown in Figure 1.

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

=0-Number of deaths

Figure 1. Tendency of deaths per breast cancer in males and females.
Ceard, 2005-2015

Source: INCAPB.

In 11 years, the State of Ceard presented a significant
increase in the number of deaths by breast cancer. The
number of deaths by this type of cancer grew 92%
comparing the first and the last year investigated.

Table 2 presents the tendency of deaths in women in
the period investigated and the tendency of the specific
rates of mortality per age range, with consecutive increase
of the number of deaths up to the age range of 60-69 years.
Therefore, it was observed that the Northeast Region and
the State of Ceard repeated the Brazilian epidemiological
behavior.

Considering Brazil, Northeast and Ceard in Table 2, it
was concluded that the age range between 40 and 59 years
presented the highest number of deaths with reduction in
the age range of 60 years.

In relation to specific rates of mortality per age range,
it was observed that from the age-range of 40-49 years,
occurred a gradual increase of these rates in Brazil, that
presents the highest rates and Ceard with rates bigger than
the Northeast for all age ranges.

It is identified an increase of more than eight times
of the specific rates of mortality between the age range

Table 2. Rates of Mortality by breast cancer, crude and adjusted per age, by the world and Brazilian population of 2010 per 100 thousand
women. Brazil, Northeast and Ceard, 2005-2015

Brazil Northeast Ceara
Absolute Absolute Absolute
Age range value Specific value Specific value Specific
(in years) (number of Rate (number of Rate (number of rate
deaths) deaths) deaths)
Oto 4 - - - - - -
5109 - 0 0 0 - -
10to 14 1 0 1 0 - -
1510 19 25 0.03 11 0.04 2 0.04
20 to 29 1,135 0.6 294 0.53 56 0.65
30 to 39 9,213 5.5 2,306 5.03 407 5.78
40 to 49 24,378 17.45 5,530 15.68 988 17.56
50 to 59 34,414 32.61 7,064 27.95 1213 30.29
60 to 69 29,355 44.39 5,583 33.5 1059 39.3
70t0 79 22,598 60.08 4,141 42.54 770 47.74
80 or more 18,499 100.22 3,563 74.05 717 88.33
Age ignored 14 0 4 0 1 0
Total 139,635 28,498 5,213
Crude Rate 12.88 9.4 10.9
S"’"d:’:ewm'd 1.7 9.45 10.7
Sm"d::eBmz" 12.56 10.16 1.5

Source: IBGE"”; INCA™.
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from 20-29 years to the age range of 30-39 years. Tripling
in the next range and still with another increase for the
next one (50-59 years), where there is the great number
of persons affected.

The age range of concentration of deaths in Ceard is
easily identified when the tendency of the period 2005
to 2015 is analyzed in Table 2. The table shows that the
number of deaths increases considerably from 40 years
and the greatest occurrences were in the age range from
50 to 59 years and 60 to 69 years.

It was observed that 43.5% of the deaths by breast
cancer occurred in persons with age between 50 and 69
years old. These data show that the great majority of the
deaths by breast cancer occurs in persons with more than
40 years.

The tendency of the rates of mortality by breast cancer
in women in Ceard followed the tendency of Northeast
and Brazil, presenting gradual growth in the period
investigated.

The tendency of the mortality in Ceard, in Northeast
and in Brazil during the period investigated was of increase
of the mortality by breast cancer. The analysis of the results
had a confidence interval of 95%. It were considered
significant the variations of the rate of mortality by breast
cancer that presented level of significance o = 5% in the
linear regression as shown in Table 3.

DISCUSSION

In this study, it was observed an increase of the crude
rate of mortality in the State of Ceard between 2005 to
2008 and a reduction occurred in 2009. Between 2010
and 2014, these rates presented similar values. In the last
year, it occurred the biggest increase (18%).

The epidemiological behavior differs from portions of
the world tendency, where, according to the findings of
the studies conducted in several countries, although the
prevalence of the disease among women continues high,
the mortality is pointing out a decrease'®".

The growth of these crude rates of mortality in the
State of Ceard in the last year investigated can be justified
by the improvement of the techniques of information
about mortality in this State or reduction of the mortality

Breast Cancer Mortality

by unclear causes and, undoubtfully, by the populations
growth observed during this period.

The quality and trustworthiness of the death registers
encountered in Ceard, in Brazil and other countries are
crucial factors to substantiate the mortality information
of breast cancer.

In Brazil, INCA, the entity of the Ministry of Health,
performs actions of cancer surveillance with information
obtained through the Cancer Registries and System of
Information of Mortality (SIM), centralized in the Health
Vigilance Secretary (SVS). From 1999, through the State
Health Secretaries, technical nucleus for cancer registries
were created '’

It is wise to assume that the quality of the death
registries of the Brazilian states do not work similarly. The
delay of feeding the data in the state nucleus of cancer
registries may compromise the veracity of the information.

The increase of the crude rates of mortality in Ceard
encountered in this study can be related to the fact that the
service of register of breast cancer mortality in this State
is one of oldest in Brazil, functioning since 1990, always
participating of educational activities to improve the
quality of information registered and can be considered
one of the most effective in the country, mainly when
compared to the other states of the Brazilian Northeast.

Although this system is improving, broadening its
coverage and perfecting the quality of the data, there
are still death registries for ill-defined causes, which can
compromise the analysis of the mortality, especially those
by specific causes'®.

A study of 2017 evidenced that, in the period
from 2004 to 2014, the rates of mortality by breast
cancer in Brazil (standardized per age), the incidence of
hospitalization and costs of the public health increased.
The authors found still a positive correlation between
the disease and the public costs with health, verifying
that the implementation of the government strategies is
effective against the burden of this cancer in Brazil"’. These
strategies can have direct influence in the reduction of the
number of deaths by breast cancer.

It is important to emphasize that the studies of world
tendencies indicate a reduction of mortality by breast
cancer in the next years. The biggest study ever made in the

Table 3. Regression ratio, confidence intervals, values-p and tendency of the rates of mortality of women per breast cancer, 2005-2015

Region Cl 95%* Ratio Value-p Tendency
Brazil 0.35; 0.41 0.37 <0.001 Increase
Northeast 0.36; 0.48 0.42 <0.001 Increase
Ceard 0.29; 0.57 0.43 <0.001 Increase

Caption: *CI 95%-=confidence interval of 95%.
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world analyzed the tendency in 20 countries. The result
presented favorable tendencies in North America and
Oceania, with estimate of additional reduction of 10%
in its global rates for 2020, with the finality of reaching
values of 11-12/100 thousand women, that is, nearly 50%
lower than 1980%%%!. These results can have relation with
the increase of the quality of the registries by breast cancer
that justify the creation of possible policies of incentive to
the carly diagnosis of the disease and, potentially resulting
in the reduction of the mortality.

Latin America, Brazil, Mexico, Chile and Colombia
presented stable rates, below or around 10/100 thousand.
The mortality was bigger in Argentine, Cuba and
Venezuela, however, in Argentine, the tendencies were
favorable in the last years with estimates for 2020 around
16/100 thousand®?'.

Countries like Hong Kong, Japan and Korea presented
low rates of mortality, but with stable or raising tendencies,
the rates always remaining below 10/100 thousand.
While in Israel, New Zealand and Philippines, the rates
of mortality were around 16/100 thousand inhabitants
in 2012. Among the countries analyzed, the Philippines
presented tendencies always increasing?'.

It is important to emphasize, that, even after the
diagnosis, the delay in initating the treatment reduces
the chances of cure. The majority of the women (57%)
waits from eight to 12 months to initiate the treatment'®*.
There is a bigger percentage of women in stages III and IV.
Stage III occurs in one third of the Brazilians admitted in
oncology services with breast cancer!**%.

A study showed strong association between the
time interval and the suspicion and the diagnostic
conformation with staging at the diagnosis of cancer
(RP adjusted = 2.97 and 3.04). This interval was greater
than six months in nearly half of the women (42.7%),
indicating, in the period investigated, the morosity of
the health system?»-?’. The effectiveness and efficacy of
the health services determine the success of the cure and
reduction of mortality in Brazil.

The environmental and socioeconomic factors
also influence directly the problematic. According to
the Ministry of Health, the most effective forms of
early detection are the clinical exam of the breast and
mammography'. Ultrasound can also be performed as
diagnostic support, which, most of the times, estimate
enough data for the clinical staging of the tumor and
definition of the treatment.

Nevertheless, many women with profile of risk do not
have access to these exams, because this access to health
services in some cities in Brazil, including Ceard, is still
limited. Not to mention that mammography in the public
service is performed only for the age-range considered at
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risk, between 50 and 59 years old'>'%%. In this study, more
than 90% of the deaths occurred in women older than 40
years. Corroborating the findings of this study, in 2017,
one study showed that more than 85% of the cases occur
after 49 years old, reaching its peak from 65 to 70 years'.

There was increase of the rates of breast cancer
rates in younger women in Brazil, however, the age
range between 40 and 50 years represents 74% of the
cases'?. Considering this reality, the Brazilian Society of
Mastology®® recommends mammography annually from
40 years old on. The Ministry of Health is contrary to
this conduct, indicating that this exam must be done at
every two years for women with 50 years or older (group
considered priority)"’.

The results encountered in this study should be
analyzed cautiously, since they can be influenced by the
quality of the diagnosis, the information about deaths
and access to oncology services, factors inherent to each
State, Region or country.

The rates of mortality in Ceard will be reduced
contingent upon the increase of the State investment in
public policies targeted to prevention and control of the
disease, through structuring of the healthcare network
including strategies of promotion of health and prevention
of diseases.

World-base studies indicate a tendency of reduction
of the mortality rate by breast cancer in Brazil in 2020.
However, for this to be materialized, it is necessary
investment in public policies aimed for the female health
that prioritize the identification of risk factors associated to
the disease and the establishment of strategies that include
the active search of cases and early diagnosis and then,
reduce the number of deaths by breast cancer.

CONCLUSION

The analysis of this study evidenced an increasing
tendency of the number of deaths in Ceard, in Northeast
and in Brazil, although, during the period, expressive
reductions were observed.

It is imperative the elaboration of strategies that
prioritize actions that reduce the delay in managing breast
cancer cases in public services for early detection and,
consequently, the cure become concrete realities in the
country, in the Northeast Region and more specifically
in the State of Ceard.

The knowledge about risk factors, prevention and early
diagnosis become vital for the cure and rehabilitation of
women in order to reduce mortality by breast cancer.

In this perspective, the continuous education of
the professionals of the National Health System (SUS)
is essential to control the disease, being necessary the



development of competencies that strengthen the
education in health and capacity of problems solving,
including the active search of women with determinant
risk factors and the improvement of the quality of
information about mortality provided by the states.

Therefore, it is important to know the socioeconomic
and demographic profile of the women affected by breast
tumors, in order to define assertive actions that consider
the individual and collective necessities since beliefs,
religious and cultural values can influence directly the
detection and treatment of these women.
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