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ABSTRACT: Objective: To analyze the incidence and mortality trend of stomach cancer in the Greater Cuiaba,
in the state of Mato Grosso, Brazil, from 2000 to 2016. Methods: The incidence information was obtained from
the Population-Based Cancer Registry, and the mortality information from the Mortality Information System.
Crude and standardized rates were calculated using the direct method, with the world population as reference.
The trends were estimated using the Joinpoint regression method, according to sex and age group, and evaluated
through the Annual Percent Change (APC) and the Average Annual Percent Change (AAPC). The Joinpoint
Regression Program software, version 4.9.0.0, was used. Results: There was a decreasing incidence trend of
stomach cancer in males (AAPC=-5.2; 95% confidence interval — 95%CI -7.7—2.6), in men aged 60 to 69 years
(AAPC=-3.7; 95%CI -5.6—-1.8) and in 70-79 years (AAPC=-3.7; 95%CI -5.6—1.8), as well as in women aged 50
to 59 years (AAPC=-5.2; 95%CI -7.8—2.6) and 80 years or older (AAPC=-5.2; 95%IC -7.8—2.6). The mortality
initially increased in women aged 60-69 years (AAPC=28.4; 95%CI 9.7-50.4), decreased for 80 years or older
(AAPC=-26.4; 95%CI -38.0—12.6) and stable for the other age groups and males. Conclusion: A decreasing
incidence trend of stomach cancer was found among men and, when analyzed by age, among elderly males
and adults and elderly females, as well as a stability in the mortality, with an initial variation in elderly women.
The production of regional information supports the planning of local policies aimed at reducing the burden
of disease and deaths, considering unequal risk conditions and access to health services.
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SILVA, PFO. ET AL.

RESUMO: Objetivo: Analisar a tendéncia da incidéncia e da mortalidade por cancer de estdmago na Grande Cuiaba,
Mato Grosso, entre 2000 e 2016. Métodos: Dados de casos novos e 6bitos de residentes dos municipios Cuiaba e
Varzea Grande foram obtidos no Registro de Cancer de Base Populacional e no Sistema de Informag6es sobre
Mortalidade, respectivamente. Foram calculadas taxas brutas e padronizadas pelo método direto, utilizando-se a
populagao mundial como referéncia. As tendéncias foram estimadas pelo método de regressao Joinpoint, segundo
sexo e faixa etdria, e avaliadas por meio da varia¢io percentual anual (annual percent change — APC) e da variagio
percentual média anual (average annual percent change— AAPC). Utilizou-se o software Joinpoint Regression Program,
versdo 4.9.0.0. Resultados: Verificou-se tendéncia decrescente da incidéncia do cancer de estdmago no sexo masculino
(AAPC=-5,2; intervalo de confianca — IC95% -7,7—2,6), em homens com 60-69 anos (AAPC=-3,7; IC95% -5,6—1,8)
e 70-79 anos (AAPC=-3,7;1C95% -5,6—1,8), bem como em mulheres com 50-59 anos (AAPC=-5,2; 1C95% -7,8—2,6)
e 80 anos ou mais (AAPC=-5,2; 1C95% -7,8—2,6). A mortalidade apresentou, inicialmente, aumento em mulheres
com 60-69 anos (AAPC=28,4; IC95% 9,7-50,4), reducio para 80 anos ou mais (AAPC=-26,4; IC95% -38,0—12,6)
e estabilidade nas demais faixas etarias e entre homens. Conclusdo: Verificou-se reducio da incidéncia de cancer
de estdbmago em homens e, quando analisada por idade, entre homens idosos e mulheres adultas e idosas, bem
como estabilidade na mortalidade, com varia¢ao inicial em idosas. A produgio de informacdes regionais subsidia
o planejamento de politicas locais que visem a redugdo da carga da doenca e de 6bitos, considerando condi¢des
desiguais de risco e acesso a servigos de saude.

Palavras-chave: Neoplasias gastricas. Mortalidade. Incidéncia. Distribui¢do temporal.

INTRODUCTION

Stomach cancer is an important cause of incidence and death worldwide. In 2020, it was
responsible for approximately 1.1 million new cases and 769 thousand deaths, ranking sixth
in incidence (5.6%) and third in mortality (7.7%) among cancers. It was the fourth most
frequent type among men (7.1%) and the seventh among women. For mortality, it ranked
fourth in males (9.1%) and fifth in females (6%)".

In Brazil, for the years of 2020 to 2022, an annual prevalence of 21,230 new cases
was estimated, with 13,360 in men (12.8/100,000) and 7,870 in women (7.3/100,000).
In terms of incidence this type of cancer appears in fourth place among men and
sixth among women?. Of the patients diagnosed with stomach cancer, 65% are over
50 years of age, with a peak incidence among men of approximately 70 years of age’.
Specifically in the Central-West region, it is the fourth most frequent type among men
(9.4/100,000) and the sixth among women (6.7/100,000)*. There were 15,111 deaths
in the country in 2018, of which 9,387 were men (8%) and 5,374 were women (5%).
Thus, mortality from this type of cancer stands out, appearing in fourth place among
men and sixth among women®.

Despite the increase in the number of new cases and deaths from stomach cancer, a
downward trend in rates has been observed in many countries. This result has been associ-
ated with a reduction in Helicobacter pylori (H. pylori) infection rates, considered the main risk
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factor for the disease, as well as with control of the risk factors related to lifestyle. In addi-
tion, the behavior of the rates is also affected by the access to screening services, diagnostic
methods and treatment’.

Considering the magnitude of the morbidity and mortality from the disease and the
inequalities in access to health services in the country, it is necessary to investigate the exis-
tence of possible particularities in the State of Mato Grosso. Given the above, the objective
of the present study is to analyze the trend of the incidence and mortality of stomach can-
cer in the Greater Cuiab4, from 2000 to 2016.

METHODS

This is a temporal trend study of the incidence and mortality of stomach cancer in the
two most populous cities in Mato Grosso, Cuiaba (the capital) and Varzea Grande (city
bordering the capital), which make up the region known as the Greater Cuiaba. In 2010,
Cuiaba had a population of 551,098 inhabitants (48.8% male), a population density of
157.66 inhab./km? and a human development index (HDI) of 0.785. Varzea Grande had a
population of 252,596 inhabitants (52.5% male), a population density of 240.98 inhab./km?
and an HDI of 0.734°.

The incidence information was obtained from the Population-Based Cancer Registry
(PBCR) of the Greater Cuiaba for the period from 2000 to 2016, and is available in the
Popular-Based Cancer Registry System (Basepop Web), developed by INCA’. The study
period was chosen based on the availability of updated information, in partnership with
the Mato Grosso State Health Department (SES-MT).

The data source on deaths that occurred between 2000 and 2016 was the Mortality
Information System (SIM) and SES-MT. While the population information was obtained
from the 2000 to 2010 Demographic Census, for the intercensus periods, population esti-
mates obtained from the Information Technology Department of the Unified Health System
(DATASUS) were used®’.

The crude and age-adjusted incidence and mortality rates for stomach cancer (C16 in
Chapter II of the 10™ revision of the International Statistical Classification of Diseases and
Related Health Problems — ICD-10) were calculated for each year between 2000 and 2016.
The number of new cases or deaths from cancer was divided by the population over the
period, multiplying by 100,000 inhabitants. Crude rates were calculated for the entire pop-
ulation, considering all ages, and by age group, using intervals of 40 to 49 years, 50 to 59
years, 60 to 69 years, 70 to 79 years and 80 years or older. They were then standardized by
the direct method, considering the standard world population proposed by Segi'® and mod-
ified by Doll et al.”

Joinpoint regression was used to analyze incidence and mortality trends, assessing whether,
at some points in the period, there are changes in the observed trend pattern. Thus, the
annual percentage change (APC) was calculated, which is the direction and magnitude of
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the trend results, and the average annual percentage change (AAPC), estimated by calcu-
lating the weighted geometric mean of the different APCs with weight equal to the size of
the segment for each time interval, using the calendar year as the regression variable'*".
The analysis by age groups was performed for 40 years or older, because in Joinpoint
regression the series cannot have null rate values. The statistical analyzes was performed
using the Joinpoint Regression Program software, version 4.9.0.0 (Statistical Research and
Applications Branch, National Cancer Institute, Bethesda, United States)'. A significance

level of 5% was adopted.

ETHICAL ASPECTS

This study is part of the research project entitled “Cancer and associated factors: anal-
ysis of population-based and hospital records”, approved by the Ethics Committee of
the Hospital Universitario Julio Muller (CEP-HUJM) under opinion number 3,048,183 of
November 20, 2018, and by the Research Ethics Committee of the SES-MT under opinion
number 3,263,744 of April 12, 2019. The project has benefitted from the partnership and
funding by the Public Ministry of Labor of the 23™ Region since July 2019 (until July 2023),
as well as the authorization and partnership with SES-MT.

RESULTS

In the period from 2000 to 2016, 1,132 new cases of stomach cancer were identified, 693
(61.2%) among men and 439 (38.8%) among women. The age group of 60 years and over
stood out with a total of 641 new cases (56.6%), of which 405 (63.2%) were male and 236
(36.8%) were female. In the period, 770 deaths from stomach cancer were also observed.
Of'these, 496 (64.6%) occurred among men and 274 (35.6%) among women. The age group
of 60 years and over stood out with 489 deaths in total (63.5%), of which 316 (63.7%) were
among men and 173 (63.1%) among women.

The standardized incidence rate in the period was 10.8/100,000 inhabitants, ranging
from 19.0 in 2000 to 7.8 in 2016. In males, it was 14.6/100,000 men and ranged from 27.8 to
9.8. Among females, it was 7.6/100,000 women, ranging from 10.8 to 6.3. The standardized
mortality rate in the period was 7.6/100,000 inhabitants, ranging from 9.9 to 7.9. In males, it
was 10.8/100,000 men and ranged from 16.2 to 10.7. In females, it was 4.9/100,000 women,
ranging from 4.3 to 5.7 (Figures 1 and 2).

In the general population, a higher standardized incidence rate was observed at the
beginning of the period and in the age group 60 to 69 years, which ranged from 6.0 in 2000
to 2.1/100,000 inhabitants in 2016. In males and females, in the same age group, the varia-
tion was from 9.5 to 2.7/100,000 men and from 2.9 to 1.6/100,000 women. The standard-
ized mortality rate was higher in the 70 to 79 age group, ranging from 3.1 to 2.8/100,000
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Figura 1. Incidence rates for stomach cancer standardized by age (100,000 inhabitants), by sex.
Mato Grosso, 2000-2016.

Figura 2. Mortality rates for stomach cancer standardized by age (100,000 inhabitants), by sex.
Mato Grosso, 2000-2016.

inhabitants. Comparing the sexes, in the same age group, there was a variation from 5.4 to
4.1/100,000 men and from 1.1 to 1.8/100,000 women (Table 1).

There was a downward trend in the standardized incidence rate for stomach cancer among
men (AAPC=-52; confidence interval — 95%CI -7.7—2.6). When stratified by age group,
this decreasing trend was observed among those aged 60 to 69 years (AAPC=-6.2; 95%CI
-10.0—2.3) and 70 to 79 years (AAPC=-4.7; 95%CI -8.2—1.1). Among women, a downward
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Table 1. Frequencies of the new cases, deaths and standardized incidence and mortality rates
(100,000 inhabitants), by age group, sex and initial and final years of the time series. Mato Grosso,
2000-2016.

Age Group Standardized Rate Standardized Rate

General
40 to 49 years 10 10 1.5 1.1 9 8 1.4 0.8
50 to 59 years 17 13 35 1.3 7 11 1.4 1.1
60 to 69 years 20 15 6.0 2.1 8 13 2.4 1.8
70 to 79 years 18 17 5.1 2.5 1 19 3.1 2.8
80 years or + 8 4 1.8 0.5 5 9 1.2 1.0
All ages 82 63 19.0 7.8 44 62 9.9 7.9

Males
40 to 49 years 6 4 1.9 0.9 6 4 1.9 0.9
50 to 59 years 13 7 5.4 1.5 5 7 2.1 1.5
60 to 69 years 15 9 9.5 2.7 7 7 44 2.1
70 to 79 years 14 1 8.4 3.7 9 12 5.4 4.1
80 years or + 3 2 1.7 0.6 3 6 1.7 1.9
All ages 55 35 27.8 9.8 33 37 16.2 10.7

Females
40 to 49 years 4 6 1.2 1.2 3 4 0.9 0.8
50 to 59 years 4 6 1.6 1.2 2 4 0.8 0.8
60 to 69 years 5 6 2.9 1.6 1 6 0.6 1.6
70 to 79 years 4 6 2.1 1.5 2 7 1.1 1.8
80 years or + 5 2 2.0 0.4 2 3 0.8 0.6
All ages 27 28 10.8 6.3 11 25 4.3 5.7

trend was also observed between those aged 50 to 59 years (AAPC=-5.2; 95%CI -7.8—2.6)
and 80 years or older (AAPC=-4.4; 95%CI -7.9—0.8) (Table 2).

An increasing trend was identified in the standardized mortality rate among women
aged 60 to 69 years in the period from 2000 to 2006 (AAPC=28.4; 95%CI 9.7-50.4) and
a decreasing trend among women aged 80 years or more in the period from 2002 to
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Table 2. Trend in the incidence rates for stomach cancer standardized by age, sex and age group.
Mato Grosso, 2000-2016.

Sex Age Group Time frame APC* (95%CI)f AAPCt (95%Cl)
Male All Ages 2000-2016 -5.2 (-7.7--2.6)% -5.2 (-7.7--2.6)%
Female All Ages 2000-2016 -1.8 (-4.0-0.5) -1.8(-4.0-0.5)
40 to 49 years 2000-2016 -3.3(-6.8-0.3) -3.3(-6.8-0.3)
50 to 59 years 2000-2016 -4.3(-10.5-2.3)
Trend 1 2000-2002 -34.2 (-61.1-11.3)
Male Trend 2 2002-2016 0.9 (-2.9-4.9)
60 to 69 years 2000-2016 -6.2 (-10.0--2.3) -6.2 (-10.0--2.3)°
70 to 79 years 2000-2016 -4.7 (-8.2—-1.1)% -4.7 (-8.2—-1.1)8

80 years or + - - -

40 to 49 years 2000-2016 0.7 (-5.8-7.7) 0.7 (-5.8-7.7)
50 to 59 years 2000-2016 -5.2 (-7.8--2.6)° -5.2 (-7.8--2.6)%
Female 60 to 69 years 2000-2016 -1.9 (-7.6-4.1) -1.9 (-7.6-4.1)
70 to 79 years 2000-2016 2.0(-2.0-6.2) 2.0(-2.0-6.2)
80 years or + 2000-2016 -4.4 (-7.9--0.8)° -4.4 (-7.9--0.8)°

*APC: annual percent change; 195% Cl: 95% confidence interval; fAAPC: average annual percent change; *p<0.05

2008 (AAPC=-26.4; 95%CI —38.0—12.6). In both sexes, a stable trend was identified in
the standardized mortality rate from stomach cancer in general and in the other age
groups (Table 3).

DISCUSSION

From 2000 to 2016, in the Greater Cuiaba4, in the state of Mato Grosso, there was a decreas-
ing trend in the incidence of stomach cancer among men aged 60 to 79 years and women
aged 50 to 59 years and 80 years or older, and a stable trend for other sex and age groups.
The mortality showed, at the beginning of the period, an increasing trend for women aged
60 to 69 years and a decreasing trend in the age group of 80 years or older, while it was sta-
ble in the other age groups and among men.

In the period from 2003 to 2007, Latin American countries were among those with the
highest rates of cancer incidence and mortality, including stomach cancer, possibly due to
the higher prevalence of risk factors, such as smoking, physical inactivity, food consumption
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Table 3. Trends in standardized stomach cancer mortality rates, by sex and age group. Mato
Grosso, 2000-2016.

Sex Age Group Time frame APC* (95%CI)t AAPCt (95%Cl)
Male All Ages 2000-2016 -1.5(-3.2-0.3) -1.5(-3.2-0.3)
Female All Ages 2000-2016 -1.2(-3.1-0.7) -1.2(-3.1-0.7)
40 to 49 years 2000-2016 -2.6 (-8.6-3.7) -2.6 (-8.6-3.7)
50 to 59 years 2000-2016 0.5 (-3.4-4.5) 0.5 (-3.4-4.5)
Male 60 to 69 years 2000-2016 -2.5(-7.3-2.6) -2.5(-7.3-2.6)
70 to 79 years 2000-2016 -2.7 (-5.5-0.1) -2.7 (-5.5-0.1)
80 years or + 2000-2016 -1.2 (-8.3-6.6) -1.2(-8.3-6.6)
40 to 49 years 2000-2016 -1.3(-19.3-20.6)
Trend 1 2000-2004 -25 (-47.9-8.0)
Trend 2 2004-2007 50.1 (-45.3-312.0)
Trend 3 2007-2010 -18.6 (-57.1-54.6)
Trend 4 2010-2016 5.8 (-10.8-25.5)
50 to 59 years 2000-2016 -0.6 (-27.2-35.7)
Trend 1 2000-2006 10.3(-2.1-24.2)
Trend 2 2006-2009 -28.6 (-89.2-371.8)
Trend 3 2009-2016 4.8 (-4.4-14.9)
60 to 69 years 2000-2016 4.0 (-28.9-52.0)
Female
Trend 1 2000-2006 28.4(9.7-50.4)5
Trend 2 2006-2009 -39.2(-77.3-62.9)
Trend 3 2009-2012 41.8 (-85.5-1284.8)
Trend 4 2012-2016 -10.3(-31.9-18.1)
70 to 79 years 2000-2016 2.6(-3.3-8.8) 2.6(-3.3-8.8)
80 years or + 2000-2016 -1.3(-18.1-18.9)
Trend 1 2000-2002 39.8 (-59.0-376.7)
Trend 2 2002-2008 -26.4 (-38.0--12.6)°
Trend 3 2008-2012 52.5(-5.3-145.4)
Trend 4 2012-2016 -16.6 (-46.5-29.8)

*APC: annual percent change; 195%Cl: 95% confidence interval; *fAAPC: average annual percent change; $p<0.05
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and excess weight and a disproportionate burden of cancers caused by infections. In males,
the rates for stomach cancer were 24/100,000 and 10.6/100,000, and in females they were
10.9/100,000 and 4.5/100,000, respectively”.

Although high in the comparison between the sexes, there was a downward trend in the
incidence of stomach cancer among men, especially those aged between 60 and 79 years.
Among women, the reduction was observed in the age group of 50-59 years and 80 years
and older, with an annual reduction of approximately 5%. According to Torre et al., the
incidence of stomach cancer has been declining steadily since the mid-20" century in North
America and Europe, and more recently in other countries, including Asia and Latin America.
These decreasing trends can be attributed to several factors, including reduced smoking,
increased availability of better qualify foods, and reduced infection by H. pylori*®

According to data from the Surveillance of Risk and Protection Factors for Chronic
Diseases by Telephone Survey (Vigitel), the prevalence of smoking decreased over time,
with a greater difference among men, despite the fact that they had a higher frequency
throughout the period'*. Regarding chronic H. pylori infection, it is worth noting that 89%
of non-cardiac gastric cancer cases worldwide are infectious and the lower-income coun-
tries have a disproportionate burden of infection-related cancers. Therefore, this risk fac-
tor, considered the main one for the occurrence of stomach cancer, plays a great role in the
formation of regional variations".

In a systematic review with meta-analysis that considered publications from 2000 to 2017,
there was an overall prevalence of 44.3% (95%CI 40.9-47.7) of H. pylori infection worldwide,
with the highest value, of approximately 60% found in Latin America. The prevalence was
higher in developing countries (50.8%; 95%CI 46.8-54.7) when compared to developed
countries (34.7%; 95%CI 30.2-39.3) and in men (46.3%; 95%CI 42.1-50.5) when compared
to women (42.7%; 95%CI 39-46.5)". In another review, a prevalence of 17.4% of gastric
cancer cases was detected in the population infected with H. pylori, with an approximately
three times greater chance of developing this type of cancer. Although its control is import-
ant, it may not be feasible at the population level and, in addition, other factors need to be
considered for prevention®.

For the detection of H. pylori, there are several tests that can be performed, with
different rates of specificity and sensitivity, as well as accuracy, which are directly influ-
enced by factors such as age, clinical status and socioeconomic conditions. Therefore,
it would be necessary to analyze each specific situation and seek the best alternative in
view of the patient’s clinical condition and the availability of the exam in the various
specialized services®.

According to the II Brazilian Consensus on Gastric Cancer, the main method of diag-
nosing this type of cancer is by upper digestive endoscopy with biopsy. It is recommended
that the endoscopic examination report must contain accurate information about the loca-
tion(s) of the lesion(s), approximate size, extension, infiltration, distance from the esophago-
gastric junction and the pylorus, specifying the sites where the biopsies were performed™.
In Brazil, as in the United States and Europe, there is no recommendation for screening®.

9
REV BRAS EPIDEMIOL 2022; 25: E220015.SUPL.1



SILVA, PFO. ET AL.

However, despite the scarcity of national studies on the subject, a systematic review suggests
that endoscopy may be a cost-effective strategy for screening and surveillance of stomach
cancer, depending on the population and protocol®.

Analysis of mortality from stomach cancer in the period from 1970 to 2015 showed that,
despite the downward trend in different countries, especially in men, in general the rates
remain high in Latin American countries*

In Brazil, studies have indicated a drop in the standardized mortality rate for both sexes.
Guimaries and Muzi” observed, between 1980 and 2009, an annual percentage change of
-1.3 in males and -1.5 in females. In the period, stomach cancer presented one of the highest
percentage contributions to the mortality of Brazilians in the age groups of 50 to 69 years
and 70 years or older. Guerra et al.*® observed, between 1990 and 2015, a percentage varia-
tion of -38.9% among women and -37.3% among men. Furthermore, in the state of Mato
Grosso, the same pattern was observed in all the states of the Central-West region, with
a percentage variation of -42.6% among men and -32.3% among women. Evaluating the
1996-2012 period, there was a significant reduction for males from 2004 onwards and a sta-
ble trend for females”.

When comparing the trends of standardized mortality rates from stomach cancer
between capitals and other cities, Azevedo and Silva et al.”® found, in the period between
1980 and 2017, a reduction of -2,139 in the country and of -2,395 in the capitals of the
Central-West region. In the cities, there was an upward trend at the beginning of the
period, followed by a reduction. In Fortaleza, capital of Ceard, the mortality between
1980 and 2007 showed a decreasing trend in both sexes, with an annual percentage change
of 2.1% in men and 2.6% in women. When analyzing by period, a decrease of 4.0% in
men (1997-2004) and of 4.8% in women (1990-2004) was observed. There was also a pro-
gressive increase with age, with a peak between 50 and 70 years®. In the present study,
when considering the 17 years of observation, despite the fact that the capital of Mato
Grosso is considered along with its neighboring city (the second most populous in the
state), there was a trend of stability in the rate for the general population and for both
sexes when analyzed separately. According to Azevedo and Silva et al., the different pat-
tern found in the capitals of the Central-West may indicate the different regional pro-
cesses of illness and death?.

On the other hand, analyzing data on all the types of cancer in Brazil and regions between
1996 and 2010, Barbosa et al. found stability in mortality in both men and women in the
Central-West region. For the period of 2026-2030, the forecast is for a reduction in the mor-
tality rate in the Central-West™. Similarly, in the present study, the mortality rates were stable
for both sex categories. Despite the reduction in male incidence, there was no reduction in
the mortality, possibly due to possible failures in secondary prevention and treatment, which
contributed to the decrease in survival. Among women, according to age group, there was a
fluctuation in the rate over the period, marked by a significant increase and decrease in the
initial years among those aged 60 to 69 years and 80 years or older, respectively. However, this
was not reflected in the rate trend over the 17 years, which remained stable.
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Controlling the prevalence of the risk factors, screening, early detection and improved
treatment are fundamental for controlling the incidence and mortality rates. Itis suggested
that an increase in the prevalence of factors such as smoking, excess body weight, physi-
cal inactivity", in addition to the influence of the availability of fresh fruits and vegetables,
dietary patterns and food®' preservation methods may prevent a reduction in the rates. It is
worth mentioning that access to diagnostic and therapeutic procedures is not evenly dis-
tributed across populations, mainly as a result of situations of socioeconomic inequality®.
Although chronic non-communicable diseases are the main cause of death in the state, there
is still difficulty in accessing health services, with little investment in the care network, espe-
cially in primary care. Therefore, the control of the morbidity and mortality from these
diseases is a great challenge®

Therefore, it is believed that this study reveals important information about the occur-
rence of stomach cancer in the state of Mato Grosso, although there are some limitations
inherent to the type of study, such as the use of secondary data and the possible loss of
quality with coding errors, underreporting and incomplete data®. Relatively small numbers
of cases and deaths can also, to some extent, influence the results, producing data without
statistical significance and with wide confidence intervals. It is noteworthy, however, that
our results are, in this case, conservative, and must be interpreted in the light of this bias.
On the other hand, it is important to highlight the gradual improvement in the quality of
the state’s mortality data between the years 2000 and 2016°, as well as the importance of
the project in updating the state’s cancer records — with an active search for information on
malignant tumors diagnosed in the period carried out with notifying sources, in addition
to the analysis of a wide period, with details by sex and age group. Thus, the potential of
information systems in the production of useful regional data for planning local policies
aimed at reducing the burden of disease and deaths, influenced by unequal conditions of
risk and access to health services, becomes evident.
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