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INTRODUCTION

In the world, around 450,000 new cases of esophageal cancer 
are diagnosed every year(1). These incidences have been growing rap-
idly(2,3). The estimative for 2018 indicated that it is ranked number 
seven as the cancer with the most incidents and the sixth biggest 
cause of death by cancer in the world(4). In Brazil, 11,405 new cases 
of esophageal cancer were registered and 9,761 deaths, of which 
7,645 (78%) were men(4). In 2015, it was the fifth largest cause of 
death in male patients(5). Studies point to differences regarding the 
histological type(6-8), with squamous cell carcinoma being the most 
predominant, especially in South America and Asia(9).

The literature indicates a predominance in males with a highest 
of incidence between the fifth and sixth decade of life(1,6). Obesity 
is cited as a risk factor for esophageal cancer by predisposing to 
gastroesophageal reflux disease (GERD) and Barrett’s esophagus, a 
preceding condition to adenocarcinoma(6). Smoking is one of the most 
important risk factors for squamous cell carcinoma(7). Besides that, 
the consumption of alcohol, a high fat diet(8), and the consumption 
of hot foods are associated with this type of cancer(10).

Patients with esophageal cancer have a reserved prognosis, in 
spite of the survival rate increase over the last five years that has 
been verified in studies, 5% in the 1960s and around 20% in the 
2010s(11). In the cases in which the diagnostic is done in the initial 
phase and due to the advancement of the endoscopic treatment with 
the minimally invasive technique of resection called endoscopic dis-
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section of the submucosa, the survival in five years reaches 95%(12). 
However, more than 30% of patients develop metastasis, lowering 
the survival rate in five years to 4.5%(1). Differences in the outcome 
of treatment, in terms of survivability and recurrence, can be found 
according histological type, but it also depends on the state of the 
disease and the treatment done(13,14).

In Brazil, a study evaluated the mortality of  cancer from 
1990 until 2015 and estimated a significant reduction of  ap-
proximately 14% in mortality by esophageal cancer with similar 
patterns among the states, except for Ceará and Paraíba, both 
in the Northeast region, which had a significant increase in the 
last decades(5). On the other hand, another study evaluated the 
temporal trends of  esophageal cancer and reported an increase of 
incidence between 2005 and 2015, while the death rate remained 
the same(15).

Considering the few studies on the subject and the divergence 
in the data presented, which could be related to the failure in the 
registering of the cause of death into the information systems, it 
is expected that the use of estimates which have a data source that 
was corrected and treated to generate standardized information, 
as it was done all over the world by the Global Burden of Diseases 
(GBD) study, can elucidate the epidemiological situation of esopha-
geal cancer in Brazil and in each state. Thus, the objective of this 
study was to estimate the mortality rate of esophageal cancer in 
Brazil and in the states of the country and evaluate the tendency 
between 1990 and 2017.
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METHODS

This is a time series study that used data concerning mortal-
ity by esophageal cancer (the tenth revision of the International 
Classification of Diseases, ICD-10: C15) that occurred in residents 
starting at 30 years old in Brazil, between 1990 and 2017(16). To 
do this, applied corrections to the mortality data were done as a 
correction of death register and the redistribution of incorrectly 
defined and unspecific codes, i.e. garbage codes, with the purpose 
of obtaining estimates that are more coherent with the national 
reality. The estimates were done by the GBD study, coordinated by 
the Institute of Health Metrics and Evaluation (IHME)(17).

The data referent to the frequency of  deaths by esophageal 
neoplasia was analyzed according to the year and the territory 
considered in a population that is 30 years old or older. The specific 
rates were calculated by (30 to 49 years old, 50 to 69 years, and 
70 or older), and the standard rate by age (30 years old or older), 
according to sex and the 26 states of Brazil and the Federal Dis-
trict. The standardized rates according to age were calculated by 
the direct method using the standard GBD world population(17). 
The crude and standardized rates of mortality was calculated for 
100,000 inhabitants. The average annual percentage of  change 
(AAPC) and the respective 95% confidence intervals (95% CI) 
were estimated to evaluate the trends of  mortality during 1990 
and 2017 by use of the Joinpoint Regression Program software(18), 
version 4.7.0.0. The AAPC is the weighted average of the angular 
coefficients of the linear regression, with weights equal to lengths 
to each segment of the whole interval. An increase or decrease in 
the trend is statistically significant when different from 0 (P<0.05) 
and stable when equal to 0 (P>0.05).

This study respected the ethical preconceptions of  research 
and specific Brazilian resolutions. Data was used in an aggregated 
manner without identifying individuals and causing any damage to 
them. The GBD study is compliant with the Guidelines for Accurate 
and Transparent Health Estimates Reporting statement. This study 
was approved by the Research Ethics Committee of Universidade 
Federal de Minas Gerais (CAAE no. 62803316.7.0000.5149).

RESULTS

In Brazil, between 1990 and 2017, the highest esophageal cancer 
mortality rates were ascribed to males (FIGURE 1). The mortal-
ity rates increased with age, thus the largest rates were found for 
people who were 70 years old or older for both sexes (FIGURE 2).

Among men in Brazil, the mortality rate between 30 and 49 
years old (per 100,000 men) was 3.3 in 1990 and 3.0 in 2017, with 
a reduction of −0.3% per year; between 50 and 69 years old, the 
rate was 30.9 (1990) and 27.2 (2017) with a reduction of −0.4% per 
year. The standardized mortality rate according to age (30 years 
old or older) was 20.6 and 17.6 per 100,000 inhabitants in 1990 and 
2017, respectively (TABLE 1).

The age group between 30 and 49 years old in 11 states, generally 
located in the Northeast region of Brazil, presented a trend of in-
crease, while four states presented a trend of reduction. Between the 
ages of 50 and 69, eight states presented an increase and six other 
states showed a trend of decrease, and were generally located in the 
South and Southeast regions. Among men 70 years old or older, 
nine states had a trend of increase and six states had a reduction. 
To the standardized rate per age (30 years old or older), there was 
a trend of increase in seven states and a trend of decrease in nine 

FIGURE 1. Temporal trends in esophageal cancer mortality, according 
to sex, in Brazil, in the period 1990-2017.

FIGURE 2. Temporal trends in esophageal cancer mortality, according 
to sex and age group, in Brazil, in the period 1990-2017.

states (TABLE 1). The increase trend is notable in Rio Grande do 
Norte and Bahia, among all age groups, as well as the reduction 
in the state of  São Paulo. The trend of increase was verified, in 
general, in the Northeast region, and the reduction was verified in 
the states of the South and Southeast regions.

Among women, in Brazil, the mortality rate between 30 and 
49 years old (per 100,000 women) was 0.7 in 1990, and 0.6 in 2017, 
with a reduction of −0.7% per year; in the age group between 50 
and 69 years old, the rate was 7.0 (1990) and 5.2 (2017), with a 
decrease of −1.1% per year; and among 70 years old or older, the 
rate was 24.0 (1990) and 17.7 (2017), with a decrease of −1.1% per 
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year. The standardized mortality rate by age group was of 5.9 and 
4.2 per 100,000 women in 1990 and 2017, respectively (TABLE 2).

In the age group of 30 and 49 years, 12 states presented a trend 
of decrease in mortality rate among women. The 50 to 69 years old 
group in two states in the Northeast region presented an increase, and 

TABLE 1. Esophageal cancer mortality rate and trend in male, by age‐group, in states and Brazil, in the period 1990-2017.

Population

30-49 years old 50-69 years old 70+ years old 30+ years old

Rate AAPC
(95% CI)

Rate AAPC
(95% CI)

Rate AAPC
(95% CI)

Rate AAPC
(95% CI)1990 2017 1990 2017 1990 2017 1990 2017

Acre 1.5 1.6 0.1 (-0.4;0.7) 12.4 12.4 -0.1 (-0.6;0.5) 25.4 29.3 0.5* (0.3;0.7) 8.6 8.8 0.0 (-0.3;0.4)

Alagoas 1.8 1.9 0.2 (-0.3;0.6) 11.5 15.1 0.9* (0.4;1.4) 25.7 30.1 0.7* (0.2;1.2) 8.3 9.9 0.6* (0.3;1.0)

Amapá 1.2 1.6 1.1* (0.8;1.3) 11.1 13.2 0.6* (0.4;0.8) 26.2 32.3 0.8* (0.6;1.0) 8.0 9.6 0.7* (0.5;0.9)

Amazonas 1.5 1.4 -0.1 (-0.6;0.4) 12.5 13.2 0.2 (-0.1;0.6) 29.0 31.8 0.5 (-0.3;1.4) 9.0 9.3 0.2 (-0.2;0.6)

Bahia 2.1 3.3 1.7* (1.2;2.2) 16.8 28.1 1.9* (1.7;2.0) 35.7 52.6 1.4* (0.9;1.9) 11.4 17.8 1.7* (1.4;1.9)

Ceará 2.1 2.4 0.6* (0.2;1.0) 17.6 21.4 0.8 (-0.0;1.6) 35.9 50.2 1.3* (0.9;1.7) 11.5 14.7 1.0* (0.5;1.4)

Distrito Federal 2.6 2.0 -1.0* (-1.8;-0.3) 23.5 18.1 -0.9* (-1.7;-0.2) 56.2 52.1 -0.3 (-1.1;0.5) 18.2 14.9 -0.8* (-1.5;-0.1)

Espírito Santo 3.7 4.6 0.7 (-0.4;1.9) 37.0 36.0 -0.1 (-0.6;0.3) 83.8 71.8 -0.6 (-1.4;0.1) 26.9 23.6 -0.5* (-0.9;-0.1)

Goiás 2.4 2.3 -0.2 (-1.0;0.6) 20.2 19.3 -0.2 (-0.7;0.3) 39.7 40.2 0.0 (-0.8;0.8) 13.5 12.8 -0.2 (-0.8;0.3)

Maranhão 1.5 1.0 -1.7* (-2.3;-1.1) 8.8 8.3 -0.2 (-1.1;0.6) 14.6 19.1 1.2* (0.4;2.1) 5.8 5.7 0.0 (-0.9;1.0)

Mato Grosso 2.2 2.5 0.5* (0.2;0.8) 20.6 21.2 0.1 (-0.4;0.6) 41.8 44.0 0.2 (-0.3;0.7) 14.0 14.2 0.0 (-0.4;0.5)

Mato Grosso do 
Sul 2.9 3.4 0.6 (-0.3;1.6) 23.3 28.2 0.8* (0.1;1.4) 55.7 56.9 -0.1 (-0.4;0.2) 17.2 18.5 0.4 (-0.3;1.0)

Minas Gerais 4.0 5.0 0.7* (0.0;1.5) 36.7 35.7 -0.3 (-0.9;0.4) 78.8 68.0 -0.6* (-1.0;-0.1) 25.4 23.0 -0.5 (-1.1;0.1)

Pará 1.2 1.3 0.3 (-0.5;1.0) 11.2 12.4 0.5 (-0.4;1.3) 26.6 29.2 0.3 (-0.3;0.9) 8.0 8.6 0.3 (-0.4;1.0)

Paraíba 2.0 2.5 0.8* (0.4;1.1) 15.6 19.1 0.8* (0.3;1.2) 37.9 40.3 0.2 (-0.4;0.8) 11.1 12.8 0.6 (-0.0;1.1)

Paraná 4.4 4.0 -0.4 (-1.0;0.2) 46.0 34.0 -1.1* (-1.4;-0.8) 105.5 75.4 -1.2* (-1.6;-0.9) 32.7 23.0 -1.3* (-1.7;-0.8)

Pernambuco 1.6 2.3 1.4* (0.9;1.9) 14.1 19.8 1.3* (0.8;1.7) 32.2 44.5 1.2* (0.7;1.7) 10.1 13.5 1.1* (0.6;1.6)

Piauí 1.4 1.9 1.0* (0.4;1.6) 11.4 13.9 0.8 (-0.2;1.8) 26.7 27.7 0.1 (-0.7;1.0) 8.3 9.1 0.4 (-0.3;1.2)

Rio de Janeiro 3.6 2.9 -0.9* (-1.5;-0.3) 30.7 27.1 -0.5 (-1.1;0.2) 63.8 47.5 -1.0* (-1.5;-0.5) 21.2 16.5 -0.9* (-1.4;-0.4)

Rio Grande do 
Norte 1.7 2.6 1.6* (1.0;2.2) 12.4 20.3 1.9* (0.8;3.0) 31.9 45.8 1.3* (0.3;2.3) 9.1 14.0 1.5* (1.0;2.1)

Rio Grande do Sul 6.1 5.1 -0.6 (-1.2;0.0) 61.1 42.9 -0.6 (-1.2;0.0) 135.3 99.4 -1.1* (-1.5;-0.8) 42.9 29.5 -1.4* (-1.6;-1.1)

Rondônia 2.7 2.4 -0.4 (-1.4;0.6) 22.9 19.5 -0.6* (-1.0;-0.2) 49.6 47.2 -0.0 (-0.6;0.5) 16.8 14.0 -0.6* (-1.1;-0.1)

Roraima 1.5 1.5 0.1 (-0.5;0.7) 14.1 12.5 -0.4* (-0.6;-0.2) 31.1 32.1 0.1 (-0.3;0.4) 10.5 9.5 -0.4* (-0.7;-0.1)

Santa Catarina 4.1 3.8 -0.3 (-1.3;0.7) 50.5 33.1 -1.6* (-2.0;-1.2) 115.6 79.4 -1.5* (-1.8;-1.1) 35.5 23.4 -1.5* (-2.1;-1.0)

São Paulo 3.8 2.7 -1.3* (-1.8;-0.8) 36.2 28.4 -1.3* (-1.8;-0.8) 71.9 51.0 -1.2* (-1.6;-0.8) 24.4 17.4 -1.2* (-1.5;-0.9)

Sergipe 1.5 2.2 1.3* (0.3;2.3) 11.4 15.6 1.3* (0.7;2.0) 28.2 31.1 0.4 (-0.3;1.1) 8.3 10.4 0.9* (0.0;1.7)

Tocantins 1.4 1.6 0.7* (0.4;0.9) 10.5 11.3 0.2 (-0.2;0.6) 20.2 24.9 0.8* (0.3;1.3) 7.5 7.8 0.2 (-0.1;0.4)

Brazil 3.3 3.0 -0.3* (-0.6;-0.1) 30.9 27.2 -0.4* (-0.6;-0.3) 62.4 54.7 -0.5* (-0.7;-0.2) 20.6 17.6 -0.6* (-0.8;-0.3)

AAPC: average annual percentage of change; CI: confidence interval. *P-value <0.05.

17 other states presented a decrease. Among those 70 years old or 
older, there was an increase trend (in Ceará, in the Northeast region) 
and 16 states had a reduction trend. At last, the standardized rate 
according to age (30 years old or older) presented an increase trend 
in one state (Ceará) and a trend of decrease in 20 states (TABLE 2).
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TABLE 2. Esophageal cancer mortality rate and trend in female, by age‐group, in states and Brazil, in the period 1990-2017.

Population

30-49 years old 50-69 years old 70+ years old 30+ years old

Rate AAPC
(95% CI)

Rate AAPC
(95% CI)

Rate AAPC
(95% CI)

Rate AAPC
(95% CI)1990 2017 1990 2017 1990 2017 1990 2017

Acre 0.3 0.2 -0.5* (-0.7;-0.2) 2.6 2.1 -0.9* (-1.2;-0.5) 8.1 7.7 -0.2 (-0.7;0.4) 2.2 1.8 -0.7* (-1.1;-0.2)

Alagoas 0.4 0.4 -0.3 (-1.4;0.7) 3.3 3.3 0.0 (-0.4;0.5) 11.6 11.3 -0.1 (-0.7;0.5) 2.8 2.7 -0.1 (-0.6;0.4)

Amapá 0.3 0.3 -0.1 (-0.7;0.6) 3.2 3.0 -0.2 (-0.4;0.1) 11.4 9.6 -0.7* (-1.0;-0.5) 2.9 2.4 -0.7* (-0.8;-0.5)

Amazonas 0.3 0.3 -0.5 (-1.5;0.4) 3.3 2.6 -0.9* (-1.1;-0.6) 11.3 9.9 -0.4 (-1.1;0.2) 2.8 2.3 -0.7* (-1.3;-0.2)

Bahia 0.5 0.6 0.4 (-0.4;1.2) 4.5 5.0 0.4* (0.1;0.7) 15.1 14.4 -0.2 (-0.6;0.1) 3.7 3.7 -0.0 (-0.2;0.2)

Ceará 0.5 0.5 0.0 (-0.8;0.9) 4.2 5.4 1.1* (0.7;1.6) 17.7 20.5 0.7* (0.1;1.3) 3.9 4.6 0.7* (0.0;1.4)

Distrito Federal 0.6 0.4 -1.8* (-2.4;-1.3) 5.9 3.2 -2.3* (-2.7;-1.9) 21.6 14.6 -1.4* (-1.8;-1.0) 5.8 3.4 -1.9* (-2.1;-1.8)

Espírito Santo 1.0 0.8 -0.8* (-1.4;-0.2) 8.8 6.7 -1.0* (-1.3;-0.7) 32.9 24.2 -1.2* (-1.7;-0.7) 8.5 5.6 -1.5* (-1.9;-1.1)

Goiás 0.6 0.5 -0.8* (-1.1;-0.6) 5.5 4.4 -0.8* (-1.3;-0.3) 21.1 14.0 -1.4* (-1.9;-0.9) 5.6 3.5 -1.6* (-2.1;-1.1)

Maranhão 0.3 0.2 -0.5 (-1.2;0.2) 1.8 1.9 0.1 (-0.3;0.6) 6.2 5.5 -0.4 (-1.0;0.3) 1.6 1.4 -0.2 (-0.8;0.4)

Mato Grosso 0.5 0.5 -0.4 (-1.0;0.1) 4.9 4.0 -0.8* (-1.3;-0.3) 16.3 14.2 -0.5 (-1.2;0.2) 4.2 3.4 -0.7* (-1.2;-0.2)

Mato Grosso do 
Sul 0.7 0.6 -0.1 (-0.5;0.3) 6.6 5.0 -1.0* (-1.6;-0.5) 21.9 18.4 -0.6* (-1.2;-0.0) 5.8 4.3 -1.0* (-1.6;-0.5)

Minas Gerais 1.0 1.0 0.0 (-0.6;0.6) 10.0 7.0 -1.3* (-1.8;-0.9) 33.5 24.0 -1.3* (-1.6;-0.9) 8.6 5.7 -1.6* (-1.9;-1.2)

Pará 0.4 0.3 -1.0* (-1.3;-0.6) 3.0 2.4 -0.8* (-1.3;-0.3) 11.5 8.9 -0.9* (-1.1;-0.6) 2.7 2.1 -0.9* (-1.1;-0.7)

Paraíba 0.6 0.5 -0.7* (-1.4;-0.1) 4.9 4.2 -0.5* (-0.8;-0.2) 19.7 16.4 -0.8* (-1.5;-0.1) 4.5 3.6 -0.8* (-1.5;-0.1)

Paraná 1.1 0.8 -1.3* (-2.2;-0.4) 12.4 7.2 -2.0* (-2.3;-1.6) 40.2 25.5 -1.6* (-2.0;-1.3) 10.5 6.0 -2.0* (-2.4;-1.7)

Pernambuco 0.6 0.5 -0.4 (-1.1;0.3) 4.4 4.5 0.1 (-0.6;0.8) 15.1 17.3 0.6 (-0.1;1.4) 3.9 3.9 0.0 (-0.4;0.4)

Piauí 0.4 0.3 0.0 (-0.9;0.9) 3.0 3.2 0.4 (-0.5;1.3) 9.9 10.2 0.2 (-0.5;0.9) 2.5 2.5 0.2 (-0.4;0.9)

Rio de Janeiro 0.7 0.5 -1.2* (-1.8;-0.7) 7.3 5.0 -1.4* (-1.8;-1.0) 23.5 15.0 -1.6* (-2.3;-0.9) 6.0 3.7 -1.7* (-2.3;-1.2)

Rio Grande do 
Norte 0.4 0.5 0.4 (-0.0;0.9) 3.7 4.0 0.2 (-0.2;0.7) 13.4 14.6 0.3 (-0.2;0.8) 3.1 3.4 0.2 (-0.2;0.6)

Rio Grande do Sul 1.2 1.1 -0.2 (-1.3;0.9) 14.0 10.1 -1.2* (-1.8;-0.6) 51.5 35.2 -1.4* (-1.9;-0.8) 12.4 8.2 -1.5* (-1.9;-1.1)

Rondônia 0.6 0.5 -1.0* (-1.5;-0.5) 5.9 4.0 -1.4* (-1.7;-1.1) 18.7 16.4 -0.5* (-0.8;-0.2) 5.3 3.8 -1.3* (-1.7;-0.9)

Roraima 0.4 0.3 -0.9* (-1.6;-0.2) 4.1 3.0 -1.1* (-1.5;-0.8) 14.0 12.3 -0.5* (-0.7;-0.2) 4.0 3.0 -1.1* (-1.3;-0.8)

Santa Catarina 0.8 0.6 -0.7* (-1.4;-0.0) 8.4 5.7 -1.4* (-2.3;-0.4) 32.6 22.4 -1.5* (-1.6;-1.4) 7.9 5.1 -1.5* (-2.3;-0.8)

São Paulo 0.6 0.5 -0.9* (-1.1;-0.7) 6.1 4.3 -1.3* (-1.7;-0.9) 20.8 13.3 -1.6* (-2.3;-0.9) 5.3 3.3 -1.7* (-2.2;-1.2)

Sergipe 0.4 0.4 -0.6 (-1.5;0.4) 3.7 3.1 -0.5 (-1.1;0.0) 14.4 11.5 -0.8* (-1.3;-0.3) 3.2 2.7 -0.7* (-1.2;-0.2)

Tocantins 0.4 0.4 -0.1 (-1.0;0.8) 3.5 3.2 -0.4 (-0.9;0.1) 12.3 11.3 -0.4 (-0.7;0.0) 3.5 2.7 -0.9* (-1.1;-0.7)

Brasil 0.7 0.6 -0.7* (-1.1;-0.3) 7.0 5.2 -1.1* (-1.4;-0.8) 24.0 17.7 -1.1* (-1.5;-0.7) 5.9 4.2 -1.2* (-1.6;-0.8)

AAPC: average annual percentage of change; CI: confidence interval. *P-value < 0.05.

DISCUSSION

The results of this study point to a reduction in the esophageal 
cancer rate throughout the country for all age groups, considering 
that the mortality rates observed of males was approximately four 
times bigger than females. The reduction of esophageal cancer is in 
accordance with the findings in rural China and also in some of the 
countries of Europe, such as France, Switzerland and Denmark, 
in similar periods(19,20).

The predominance of males was observed in a global study with 
ratios varying between 3.3:1 and 7:1(1,21,22). While the reasons for this 
predominance may not be entirely known, the greater exposure of 
men is one of the main risk factors, such as smoking and alcohol 
consumption(23,24), which contribute to it. Furthermore, the role of 
androgen receptors in the pathogenesis of the disease have been 
studied in order to clarify the predominance of males(25). Besides 
the lower rates, females had the biggest reduction in mortality when 
compared to males. Such data could be related to the better general 
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health condition of women, considering that women traditionally 
seek health attention more frequently(26). In spite of the increase 
of patients seeking health care throughout the years, this increase 
is bigger among women(27).

The highest mortality in a given age group was after 70 years 
of age, as observed in the United States between 2009 and 2013(28). 
This could be related to the cumulative character of the exposure 
to carcinogenic factors, especially being exposed to smoke in the 
past. Even though the mortality rate is regressing in this age group, 
this population is growing significantly with the phenomenon 
of population aging. It is estimated that in 1980, the population 
over 60 years old represented about 6% of the total population in 
Brazil, and that in 2010 this number was close to 11%(29). In 2017, 
it was 14.6%(30). Considering this piece of data, the social impact 
of esophageal cancer tends to increase. 

The variability of  the incidence rates and esophageal cancer 
mortality, even in small geographical areas, is described in the 
literature as an epidemiological characteristic of the disease(31). In 
this study, the states were analyzed individually and a great disparity 
in the results was verified, with rates of higher magnitude located 
in the South of the country and an emphasis in Rio Grande do 
Sul, which is also the number one state in tobacco consumption(32). 
Considering that the consumption of  hot drinks is associated 
with a higher risk of esophageal cancer(10), another variable that 
contributes to the high rates of mortality in Rio Grande do Sul is 
a drink called chimarrão, which is a type of hot herbal tea that is 
highly consumed in this region.

The mortality rates decreased in the states with a higher devel-
opment index, which are concentrated in the South and Southeast 
regions of the country, while less developed states, mainly located 
in the Northeast region, had an increase in rates. Such facts could 
be the result of a probable predominance in the carcinoma histo-
logical subtype of squamous cells, which have a relationship that is 
inversely proportional to the human development index(21). Besides 
that, this type of  cancer has demonstrated better survival rates 
and a lower rate of relapse in comparison to adenocarcinomas(14). 
Inequality in the country persists, even though enhancements were 
verified in the last years(27). The more developed regions are also 
those that have better access to quality health services to diagnose 
and provide the proper treatment to the disease. Additionally, the 
growing mortality rates in the less developed states agree with stud-
ies that show a higher incidence of esophageal cancer in urban and 
developed areas of the country(15).

The decrease of  mortality in Brazil could be related to the 
reduction of  incidence of  the disease, which is related to the 
decrease of  the prevalence of  smokers of  both sexes in the last 
decades. The prevalence of  smokers 18 years old or older de-
creased from 43.3% in 1989 to 13.2% in 2017 for men, and 27% 
to 7.5% for women, in the same period(33). These results express 
many regulatory policies that were adopted in the country, such 
as the ratification, in 2006, of  the Framework Convention on 
Tobacco Control of  the World Health Organization(34). Among 
these implemented policies, the monitoring of  the use of  tobacco, 
the increase of  taxes in these products, the prohibition of  adver-
tisement of  tobacco products are highlighted; the law n. 12.546 
in 2011 instituted places free of  tobacco(35); the decree nº 8.262 
in 2014(36), which regulated these ambiances and determined an 
increase of  places with warnings(37).

Besides the verified advancements in the Brazilian health sys-
tem, specifically the access to these health services(27), another factor 
potentially related to the reduction of mortality is the advancement 
of medicine regarding the diagnosis and treatment of cancer, such 
as the target therapy and endoscopic resection of the injury in the 
initial stages of the disease(12,38). However, the early diagnosis of 
esophageal cancer is a challenge in Brazil and in Western countries 
which lack tracking policies, even in high-risk patients(39).

The Global Burden of  Disease (GBD) study dealt with the 
systems databases to obtain more adequate quality data. Among 
the corrections are those of the underreporting of deaths and re-
distribution of unspecified causes. This treatment makes available 
a standardized comparison between places and periods in which 
the quality indices are heterogeneous. In Brazil, that is not different 
and this is very useful, considering that the states present diversified 
situations related to the quality of  mortality data. On the other 
hand, this applied analytic methodology done by the GBD studies 
have many modeling stages in which it presupposes and coefficient 
estimates must be elaborated, which results in different data of 
directly estimates from the national Vital Registration System. In 
this way, the data analysis done by GBD could be considered limited 
by the fact that it must accept premises and world inferences which 
could not be the most adequate to the reality in Brazil, since it did 
not use crude data registered in information system. However, it 
is important to note that the GBD study has been amply shared 
and used by researchers in different themes, bringing to the study 
the potential of allowing mortality comparisons between different 
states and regions in Brazil, as well as in other countries. 

CONCLUSION

As expected, the esophageal cancer mortality rates increase with 
age, being higher in the ≥70 years old group. There was a trend to 
decrease the mortality rate in Brazil during the presented period 
in every age group and in both sexes, even though differences were 
identified among the states. In spite of the reduction in mortality 
rates throughout a significant part of the Brazilian states, these are 
still elevated when compared to the rest of the world. The expecta-
tion is that, with the increase of new therapies and early diagnosis, 
the impact of the disease will be minimized and the prognostic of 
the patients improved.
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