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Esophageal cancer is the sixth leading cause of death from malignancies in the world. Given its 
importance, it is a disease that needs further studies to deepen its understanding and epidemiological 
behavior. The aim of this work is to evaluate the epidemiological profile of EC in the ABC, Southeast 
and the national territory of Brazil between 2008 and 2017. This is an ecological study that evaluated the 
temporal trend of esophageal cancer in the elderly population, between 50 and 79 years of age, between 
2008 and 2017 in the ABC region compared to the Southeast region and Brazil as a whole.  The number 
of male hospitalizations has shown an increasing pattern over the years studied in the Southeast and 
Brazil. The mean number of days of hospitalization tended to decrease for both genders, whereas in the 
male gender this reduction was expressed in all of the analyzed regions, and in the female gender only 
in the Southeast and in national scale in Brazil, in a statistically significant way. The average cost of 
hospitalizations increased in the Southeast and Brazil for males. These findings are important public 
health markers, which should be considered for the establishment of preventive and health promotion 
measures for the public network. 
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INTRODUCTION 
 
Esophageal cancer (EC) is the 8th most frequent 
malignancy in the world. Its worldwide prevalence, in 
2012 by the International Agency for Research on 
Cancer, is estimated at 450 thousand cases; of these, 
88% belong to squamous cell carcinoma and  about  12% 

to the type adenocarcinoma (Facina, 2014; Monteiro et 
al., 2009). It is a neoplasia with a very severe prognosis. 
This is mainly attributed to the fact that it is usually 
diagnosed in its later stages: more than 30% of the 
patients present metastatic dissemination  at  the  time  of
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diagnosis, and virtually no patient is diagnosed with 
carcinoma in situ. However, it is still one of the less 
studied types of cancer in the medical literature (Zhang, 
2013). 

Its dramatic clinical evolution, with a quick local and 
distance dissemination, and its aggressive treatment both 
have a great negative impact on the clinical functional 
status and overall quality of life of the patients affected by 
the disease (Chang and Church, 2014; Darling, 2013); in 
addition to high costs per patient for the local health care   
system (Pinto and Ugá, 2011). 

Squamous carcinoma is the most frequent histological 
type in Brazil and in underdeveloped countries in general. 
It is more common in men, African descendants and 
starting after 50 years old. Its classic risk factors are 
smoking and alcoholism (Henry et al., 2014). Other 
associations were made with habitual consumption of 
very hot beverages such as mate, exposure to wood-
burning stove smoke, esophageal diseases such as 
achalasia and Plummer-Vinson syndrome and low 
socioeconomic conditions (Mota et al., 2013; Gimeno et 
al., 1995). Some studies highlight the importance of 
atmospheric and occupational exposure to Aromatic 
Polycyclic Hydrocarbons (APHs) (Roshandel et al., 2012; 
Kamangar et al., 2005) produced in the combustion of 
organic, raw materials of several industries as an 
important risk factor (Abedi-ardekani et al., 2010; Roth et 
al., 2009). 

Adenocarcinoma is the most common type of EC in 
developed countries and it is increasing in incidence in 
the world. It often derives from dysplasia of an intestinal 
metaplasia called Barret epithelium, in the distal third of 
the esophagus. It is more common in men, whites and 
has a higher incidence at more advanced ages: 50 to 70 
years of age (Falk, 2009). Its classic risk factors are 
obesity and gastroesophageal reflux disease (GERD), 
the main disease responsible for the genesis of Barrett's 
epithelium, with an increase in its incidence related to the 
current obesity pandemic and the longer average life 
expectancy. 

Given the importance and epidemiological 
characteristics of EC described by the international and 
Brazilian literature, EC needs further studies to deepen 
its understanding and epidemiological behavior. The 
metropolitan region named ABC of São Paulo, Brazil, has 
not yet received its initial description of the epidemiology 
of the EC. It is a region of great academic interest for this 
purpose, since it is a well-populated area, a large 
geographic area, with big heterogeneities in population 
and geography and having a wide and structured public 
health network managed by the Unified Health System 
(SUS) of the municipalities. It also contains a large 
petrochemical complex located in the municipality of 
Santo André, with a large population living exposed very 
close to the burning smoke, generating massive 
production of PAHs in the inhaled air. The objective of the 
present study is to evaluate the epidemiological profile  of 

 
 
 
 
EC in the ABC region between 2008 and 2017 for 
patients aged 50 to 79 years, comparing this profile with 
the territories of the Southeast region and national 
territory of Brazil; besides an analysis of the days of 
hospitalization and the expenses that this morbidity 
brings to the municipal SUS of the region. 
 
 
METHODOLOGY 
 
This ecological study evaluated the temporal trend of esophageal 
cancer between 2008 and 2017 in the ABC region, composed by 
seven municipalities, compared to the Southeast region and Brazil. 
We also evaluated the average costs per individual and total costs 
in the period, in addition to the average days of hospitalization. 
These costs comprehended the value for treatment and 
hospitalization; unfortunately, the database for secondary data does 
not disclosure the specific treatment type, even so we can have an 
idea of the cost per individual and its variation by the time. 

This study collected data from the Department of Informatics of 
the Unified Health System (DATASUS). DATASUS is a free access 
database and represents the main source of health information in 
the country BRAZIL, 2017. 

Esophageal cancer was defined according to the 10th 
International Classification of Diseases (ICD) as C15.9, which 
corresponds to malignant esophageal neoplasia. In order to collect 
data of population, this study used the Brazilian Institute of 
Geography and Statistics (IBGE), available on the DATASUS 
website. In the statistical analysis, this study used linear regression 
models to evaluate the trend of the incidence of this neoplasia, its 
cost and the days of hospitalization. It was also estimated the trend 
with the national standard rates for each location and age group, 
with a confidence level of 95% following the statistical program 
Data Analysis and Statistical Software for Professionals (Stata) 
version 11.0®. 
 
 

RESULTS 
 

For the male population, there was a statistically 
significant increase in the gross number of 
hospitalizations in the Southeast for the age group of 60 
to 64 years, 65 to 69 years, 70 to 74 years, 75 to 79 
years and for the total hospitalizations in the period, this 
increase being (95% CI: 1.40, 7.14), and 0.36 (95% CI: 
0.75, 95% confidence intervals (CI: 95% CI: 0.17, 0.55). 
Brazil also observed an increase for this variable in the 
age groups 55-59 years old of 6.97 (95% CI: 3.02, 
10.92), 60-64 years of 11.65 (95% CI: 8.25, 15.06), 65 to 
69 years of 8.36 ( (95% CI: 3.57, 8.14), 75 to 79 years of 
5.71 (95% CI: 3.28, 8.15), and for the total 
hospitalizations of 0.40 (95% CI: 0.26, 95% CI: 0.98, 
11.74) ; 0.55) (Table 1). 

For women, the gross number of hospitalizations 
increased significantly in the Southeast for the age group 
55-59 years old of 1.90 (95% CI: 0.88, 2.91) and for the 
total number of cases of 0.06 (95% CI: 0.01; 0.11). In 
Brazil, this significant increase was observed in the age 
range of 55-59 years in 2.16 (95% CI: 1.26, 3.05), for 60-
64 years of 1.81 (95% CI: 0.68, 2.94), 65-69 years of 
1.76 (95% CI: 0.35, 3.03), 75 to 79 years of 1.40 (95% 
CI: 0.32, 2.49)  and  for  the  total  at  0.10  (95% CI: 0.05;
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Table 1.  Male hospitalization. 
 

Age group 
Hospital internment - ABC Hospital internment - SE Hospital internment - Brazil 

β (CI95%) P* β (CI95%) P* β  (CI95%) P* 

50 - 54  -0.982 (-16.688; 14.723) 0.889 0.178 (-4.745; 5.102) 0.935 1.786 (-2.447; 6.018) 0.359 

55 - 59  -4.179 (-37.982; 29.625) 0.783 6.984 (0.220; 13.748) 0.044 6.972 (3.022; 10.922) 0.004 

60 - 64 -5.130 (-31.572; 21.312) 0.666 11.777 (6.690; 16.864) 0.001 11.654 (8.247; 15.060) < 0.001 

65 - 69 -8.480 (-27.729; 10.770) 0.339 8.014 (3.255; 12.772) 0.005 8.362 (4.982; 11.742) < 0.001 

70 - 74 0.994 (-5.557; 7.545) 0.735 4.661 (2.731; 6.592) 0.001 5.856 (3.569; 8.144) < 0.001 

75 - 79 7.162 (-5.334; 19.657) 0.223 4.266 (1.393; 7.139) 0.009 5.713 (3.277; 8.150) 0.001 

Total -0.106 (-0.979; 0.766) 0.786 0.359 (0.170 ; 0.547) 0.002 0.404 (0.257; 0.550) < 0.001 

 
 
 
Table 2. Female Hospitalization. 
 

Age group 
Hospital Internment - ABC Hospital Internment - SE Hospital Internment - Brazil 

β (CI95%) P* β (CI95%) P* β  (CI95%) P* 

50 - 54 -3.184 (-11.812 ; 5.444) 0.420 0.380 (-1.718; 2.479) 0.687 0.917 (-0.581; 2.42) 0.196 

55 - 59 -6.272 (-10.522;-2.021) 0.009 1.898 (0.885; 2.910) 0.003 2.157 (1.260; 3.053) 0.001 

60 - 64 2.395 (-2.318; 7.108) 0.275 1.042 (-0.225; 2.310) 0.095 1.810 (0.677; 2.943) 0.006 

65 - 69 -2.614 (-9.979; 4.750) 0.437 0.302 (-1.571; 2.174) 0.720 1.765 (0.296; 3.235) 0.024 

70 - 74 1.473 (-8.390; 11.336) 0.739 1.411 (-0.017; 2.839) 0.052 1.694 (0.353; 3.034) 0.019 

75 - 79 -0.865 (-8.706; 6.977) 0.806 1.084 (-0.411; 2.578) 0.133 1.405 (0.323; 2.487) 0.017 

Total -0.091 (-0.260; 0.077) 0.248 0.061 (0.011; 0.111) 0.023 0.098 (0.051; 0.145) 0.001 

 
 
 

Table 3. Average number of days of male hospitalization. 
 

Age group 
Hospital Internment - ABC Hospital Internment - SE Hospital Internment - Brazil 

β (CI95%) P* β (CI95%) P* β  (CI95%) P* 

50 - 54 -0.418 (-0.651;-0.186) 0.003 -0.189 (-0.269; -0.109) 0.001 -0.174 (-0.243; -0.105) < 0.001 

55 - 59 0 .166 (-0.339; 0.671) 0.470 -0.275 (-0.371; -0.018) < 0.001 -0.246 (-0.327; -0.166) < 0.001 

60 - 64 -0.549 (-0.843;-0.255) 0.003 -0.231 (-0.306; -0.155) < 0.001 -0.245 (-0.299; -0.191) < 0.001 

65 - 69 0.046 (-0.392; 0.484) 0.815 -0.214 (-0.341; -0.088) 0.005 -0.263 (-0.339; -0.187) < 0.001 

70 - 74 -0.069 (-0.466; 0.328) 0.700 -0.203 (-0.282; -0.124) < 0.001 -0.227 (-0.312; -0.142) < 0.001 

75 - 79 -0.553 (-0.991; -0.114) 0.020 -0.496 (-0.974; -0.019) 0.043 -0.414 (-0.740; -0.088) 0.019 

Total -0.232 (-0.410 ; -0.054) 0.017 -0.247 (-0.306; -0.187) < 0.001 -0.247 (-0.301; 0.193) < 0.001 

 
 
 
0.14, 95% CI: 0.29, 3.23) ). For the ABC region, a 
decreasing trend was observed in the age group 55-59 
years old of -6.27 (95% CI: -10.52; -2.02) (Table 2). 

Regarding the average days of hospitalization for each 
male patient, we observed that, in general, there was a 
decreasing trend for the three regions. For the ABC 
region, this decrease was significant for the age group of 
50-54 years old of -0.42 (95% CI: -0.65; -0.18, p = 0.003), 
for 60-64 years of -0.54 (95% CI: -0.84; (95% CI: -0.99, p 
= 0.003), and for the total cases of -0.23 (95% CI: -0.41; -
0.05, p = 0.017). Both Brazil and the Southeast had a 
decreasing and significant trend for all age groups, and 
for  all  ages,  this  decrease   was  -0.25  (95%  CI: -0.31, 

-0.19, p <0.001) for the Southeast and -0.24 (95% CI: -
0.30; 0.19, p <0.001) for Brazil (Table 3). For women, this 
variable did not change statistically and significantly in 
the ABC region, while for the Southeast all age groups, 
except for 65 to 69 years, decreased, with the total 
number of cases declining by -0.33 (95% CI, : -0.45; -
0.21, p <0.001). For Brazil, all age groups decreased, 
with the total number of cases declining by -0.32 (95%CI: 
-0.41; -0.23, p <0.001) (Table 4). 

The incidence of esophageal cancer presented an 
increasing and significant trend for all age groups in the 
Southeast, with the total number of cases in this region 
increasing by 170.85 (95% CI: 76.87, 264.84,  p = 0.003).
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Table 4. Average number of days of female hospitalization. 
 

Age group 
Hospital Internment - ABC Hospital Internment - SE Hospital Internment - Brazil 

β (CI95%) P* β (CI95%) P* β  (CI95%) P* 

50 - 54 1.410 (-1.016; 3.834) 0.217 -0.288 (-0.574; -0.002) 0.049 -0.329 (-0.523; -0.134) 0.005 

55 - 59 -1.073 (-2.163; 0.018) 0.053 -0.425 (-0.577; -0.274) < 0.001 -0.348 (-0.464;  -0.232) < 0.001 

60 - 64 -0.020 (-1.478; 1.438) 0.975 -0.337 (-0.470; -0.204) < 0.001 -0.376 (-0.480; -0.272) < 0.001 

65 - 69 -0.171 (-1.388; 1.046) 0.754 -0.275 (-0.586; 0.037) 0.076 -0.304 (-0.423; -0.185) < 0.001 

70 - 74 0.402 (-1.401; 2.205) 0.621 -0.286 (-0.551; -0.021) 0.038 -0.278 (-0.398; -0.157) 0.001 

75 - 79 0.418 (0.059; 0.777) 0.028 -0.362 (-0.535; -0.189) 0.001 -0.278 (-0.455; -0.101) 0.007 

Total 0.030 (-0.456; 0.515) 0.892 -0.331 (-0.451; -0.212) < 0.001 -0.325 (-0.411; -0.238) < 0.001 

 
 
 

Table 5. Incidence in males. 
 

Age 
group 

Incidence - ABC Incidence - SE Incidence - Brazil 

β (CI95%) P* β (CI95%) P* β  (CI95%) P* 

50 - 54 -0.861(-4.776; 3.055) 0.626 35.854 (5.331; 66.378) 0.027 77.345 (34.573; 120.117) 0.003 

55 - 59 -0.655 (-3.513; 2.204) 0.612 55.673 (34.729; 76.617) <0.001 117.418 (88.451; 146.385) <0.001 

60 - 64 -0.236 (-3.189 ; 2.717) 0.858 36.206 (18.317; 54.095) 0.002 81.060 (53.347; 108.774) <0.001 

65 - 69 0.236 (-0.437; 0.910) 0.442 19.848 (11.365; 28.332) 0.001 54.758 (33.634; 75.881) <0.001 

70 - 74 0.679 (-0.404 ;1.762) 0.186 16.394 (6.408; 26.379) 0.005 45.994 (26.955; 65.033) 0.001 

Total -0.861 (-11.225; 9.504) 0.853 170.854 (76.872; 264.836) 0.003 405.945 (243.0463; 568.845) <0.001 

 
 
 

In Brazil, a similar fact was observed, with the exception 
of the 50 to 54 year age group, in which growth was not 
significant; the total number of cases in Brazil increased 
by 405.94 (95% CI: 243.05, 568.84, p <0.001) . However, 
the ABC region did not change significantly in incidence 
(Table 5). In females, the incidence of this neoplasia also 
showed a growing tendency for the Southeast, in the age 
groups of 55 to 59 years, 60 to 64 years, 70 to 74 years 
and for the total of cases: there was an increase of 37.62 
(95% CI: 9.12, 66.12, p = 0.016). For Brazil, an increase 
in all age groups was observed, except for men, for the 
age group 50-54 years, the increase for the total number 
of cases was 114.76 (95% CI: 59.97, 169.54, p = 0.001) 
(Table 6). 

The average cost of admissions for men did not change 
significantly in the ABC region. For the Southeast this 
variable had an increasing tendency for the age groups of 
50 to 54 years, 60 to 64 years, 65 to 69 years, 70 to 74 
years and for the total of all the cases, an increase of 
36.74 (95% CI: 16.25, 57.23, p = 0.003). For Brazil, only 
the age group of 75 to 79 years did not increase its 
average cost; the total of all age groups in Brazil 
increased by 39.96 (95% CI: 18.47, 61.45, p = 0.003) 
(Table 7). In the case of women, a similar fact was 
observed, with no significant changes in cost in ABC; 
while in the Southeast there was an increase for the age 
groups of 55-59 years, 60-64 years, 70-74 years and for 
the totality of cases, the latter was 37.62 (95% CI: 9.12, 
66.12, p = 0.016). In Brazil, there was also an increase, 
with the exception of the age group from 50 to  54  years; 

for the total number of cases, this increase was of the 
order of 114.76 (95% CI: 59.97, 169.54, p = 0.001) (Table 
8). 
 
 

DISCUSSION 
 

When analyzing the epidemiological profile of EC in the 
region of ABC, Southeastern Brazil, and Brazil, between 
2008 and 2017, for patients aged 50 to 79 years, we 
observed that: 
 

(i) The number of male hospitalizations has shown an 
increasing pattern over the years studied in the 
Southeast and Brazil; 
(ii) The mean number of days of hospitalization tended to 
decrease for both genders, whereas in the male gender 
this reduction was expressed in all the analyzed regions 
and in the female only in the Southeast and Brazil in a 
statistically significant way; 
(iii) The average cost of hospitalizations increased in the 
Southeast and Brazil for males. 
 

Cancer is one of the leading causes of death in the world. 
The number of cancer cases and deaths is expected to 
grow rapidly as populations grow, age, and adopt lifestyle 
behaviors that increase cancer risk (Torre et al., 2016). 
Thus, while Brazil undergoes an epidemiological 
transition, we observe that infectious-parasitic diseases 
have their place occupied by chronic diseases, such as 
cancer.  The  incidence  of  esophageal  adenocarcinoma
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Table 6. Incidence in females. 
 

Age 

group 

Incidence - ABC Incidence - SE Incidence - Brazil 

β (CI95%) p* β (CI95%) p* β  (CI95%) p* 

50 - 54 -0.630 (-1.790 ;0.529) 0.245 2.024 (-8.144; 12.192) 0.658 10.782 (-4.717; 26.281) 0.147 

55 - 59 -0.65 (-1.455; 0.155) 0.098 12.242 (5.230; 19.254) 0.004 27.576 (18.602; 36.550) <0.001 

60 - 64 0.394 (-0.236 ;1.024) 0.187 7.830 (1.860; 13.801) 0.016 22.491 (11.033; 33.949) 0.002 

65 - 69 -0.351 (-1.307 ;0.604) 0.421 1.945 (-5.695; 9.585) 0.573 18.679 (6.519; 30.839) 0.008 

70 - 74 0.1666667 (-1.293 ;0.960) 0.730 8.163636 (0 .6674885; 15.65978) 0.036 19.86667 (5.15983; 34.5735) 0.014 

50 - 54 -0.0484848 (-1.094523 ;0.9975537) 0.918 5.418182 (-1.557631; 12.39399) 0.111 15.36364(4.114065;26.61321) 0.014 

Total -1.206061 (-3.494699; 1.082578) 0.259 37.62424 (9.125422; 66.12306) 0.016 114.7576 (59.97089; 169.5443) 0.001 

 
 
 

Table 7. Average cost of male hospitalizations. 
 

Age group 
Cost - ABC Cost - SE Cost - Brazil 

β (CI95%) p* β (CI95%) p* β  (CI95%) p* 

50 - 54 -16.158 (-133.667; 101.351) 0.759 48.399 (20.165; 76.632) 0.004 48.221 (30.814; 65.628) <0.001 

55 - 59 93.718 (-6.474; 193.909) 0.063 30.331 (-3.0905; 63.752) 0.070 48.196 (18.639; 77.752) 0.006 

60 - 64 -50.690 (-187.912; 86.531) 0.419 43.794 (15.068; 72.520) 0.008 42.604 (19.987; 65.220) 0.002 

65 - 69 -9.177 (-91.273; 72.920) 0.803 40.267 (2.406; 78.128) 0.040 35.180 (4.949; 65.412) 0.028 

70 - 74 -3.830 (-179.554; 171.893) 0.961 29.591 (4.3299; 54.852) 0.027 30.34564 (4.139; 56.552) 0.028 

50 - 54 -91.507 (-222.653; 39.638) 0.146 6.761 (-29.069; 42.590) 0.675 20.87752 (-13.875; 55.630) 0.203 

Total -4.179 (-59.872; 51.514) 0.867 36.743 (16.255; 57.231) 0.003 39.958 (18.469; 61.448) 0.003 

 
 
 
Table 8. Average cost of female hospitalizations. 
 

Age 
group 

Cost - ABC Cost - SE Cost - Brazil 

β (CI95%) p* β (CI95%) p* β  (CI95%) p* 

50 - 54 91.468 (-819.476; 1002.412) 0.823 22.936 (-80.154; 126.025) 0.622 40.438 (-20.873; 101.748) 0.167 

55 - 59 -251.281 (-619.022; 116.460) 0.154 1.592 (-54.327; 57.511) 0.949 35.606 (-12.750; 83.963) 0.128 

60 - 64 35.975 (-383.177; 455.127) 0.848 18.796 (-65.392; 102.984) 0.621 19.699 (-18.527; 57.924) 0.269 

65 - 69 188.172 (-248.555; 624.899) 0.350 -4.9665 (-79.508; 69.575) 0.882 25.244 (-14.406; 64.894) 0.180 

70 - 74 252.305 (-464.703; 969.313) 0.441 46.631 (16.381; 76.881) 0.007 47.797 (13.502; 82.092) 0.012 

50 - 54 286.528 (-44.997; 618.054) 0.081 -26.939 (-83.680; 29.802) 0.305 -17.415 (-37.700; 2.871) 0.083 

Total 65.295 (-135.812; 266.402) 0.475 10.370 (-24.037; 44.777) 0.507 26.216 (-6.408; 58.839) 0.101 
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has increased greatly in the last 40 years. Many studies 
have suggested that the concomitant epidemic of obesity 
may explain at least part of this increase. The risk of 
adenocarcinoma may be higher in men because of 
gender differences in tobacco use or types of obesity, 
since the prevalence of abdominal obesity is higher 
among men as well as smoking. It is likely that the 
etiology of the difference in the sexes is multifactorial, 
with a differential distribution of some risk factors that 
lead to the increase of this neoplasia in the male gender 
(Rubenstein and Shaheen, 2005). 

The treatment of esophageal cancer depends on the 
characteristics of the patient and the tumor, mainly its 
staging; early tumors may be suitable for endoscopic 
removal, while more advanced cancers locally are treated 
with chemotherapy, radiation therapy, surgical resection, 
or combinations of those (Smyth et al., 2007). There are 
no current articles that tell us about the average number 
of days a patient is hospitalized for such morbidity. In this 
study, we observed a tendency to reduce the number of 
days of hospitalization. The data that is expressed in all 
regions analyzed in males may be related to the 
extension of the country's Unified Health System. 

These reductions in days of hospitalization can be 
explained by some interesting facts that occurred broadly 
in the recent years. The advanced nutrition therapy, with 
new features such as body composition analysis and 
laboratorial and function tests, was proved benefic for 
almost all patients in the pre-operative and post- 
operative status and reduced the complications after 
surgery, which means fewer days of hospitalization 
(Kondrup et al., 2003; Rotovnik-Kozjek and Milosevic, 
2008; Van Bokhorst-de van der Schueren et al., 2012). In 
addition, the better understanding of the disease course 
and its poor outcome by the medical team and patients 
provided a greater adherence to palliative treatment, 
which reduced the hospitalization days due to 
advanced home care planning (Reymond et al., 2018). 

The increase in the average cost of hospitalizations in 
the Southeast and Brazil for males can be explained by 
different ways. The Southeast is the strongest financial 
region in Brazil, which has the best heath access with 
modern public hospitals, funded by this region. These 
reflect in expensive costs with new treatments. The 
increase in Brazil, as a whole, on the other hand, 
confirms the better economic status of the National 
Health System, which consolidated the treatment and 
finance in poorly regions (Aith et al., 2014). On the other 
hand, the ABC region decreased its cots by improving the 
referencing system, in which the patient received his 
diagnoses in the ABC region, but the treatment is 
delegate for other more structured regions, such as São 
Paulo capital (Ugá et al., 2003). 
 
 

Conclusion 
 

In this study, the average number of days of hospitalization 

 
 
 
 
tended to decrease significantly for both sexes, and in 
males. This reduction was expressed in all the analyzed 
regions, and in females only in the Southeast and Brazil. 
The average cost of hospitalizations increased in the 
Southeast and Brazil for males. These facts are important 
public health markers that should be considered for the 
establishment of preventive and health care promotion 
measures for the local public health network. 
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