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Abstract
Objective: to analyze main Non-Communicable Diseases (NCD) hospitalization trends between 2002 and 2012. 

Methods:  an ecological time series study was performed for Brazil and regions; data were obtained from the National 
Hospitalization Information System; Prais-Winsten regression models were used. Results: For Brazil as a whole hospi-
talization rates were stable for cardiovascular diseases (-2.00%; 95%CI:-6.23;4.47), cancer (-5.30%; 95%CI:-6.29;10.77) 
and diabetes (4.71%; 95%CI:-9.78;5.79); chronic respiratory disease rates decreased (-11.78%; 95%CI:-14.69;-1.40); rates 
increased among men for cancer (8,63%; 95%CI:4.72;11.91) and diabetes (7.75%; 95%CI:4.80;11.28); rates increased 
for diabetes in the Northern region (18,89%; 95%CI:4.75;19.78). Conclusion: overall trends in NCD hospitalizations 
were stable in this period, although some clear variations according to sex and regions were observed.
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NCD hospitalization trends

Population aging and epidemiological 
transition entail a significant growth in 
demand for health services.

Introduction 

The population aging is an important factor in the 
rise of prevalence and mortality by Non-Communicable 
Diseases (NCDs). Due to the population aging, morbidity 
and mortality burden has changed from the younger 
groups to the elderly ones, and there was a growth in 
morbidity compared to mortality by NCDs.1,2

In Brazil, in 1998, NCDs were responsible for 59% 
of causes of potential years of life lost due to prema-
ture death, with the highest percentage being related 
to cardiovascular diseases (CVD) (24%), followed by 
cancers (12%), chronic respiratory diseases (5%) and 
diabetes mellitus (3%). When considering morbidity, 
the NCDs corresponded to 74.7% of causes of years 
lived with some disability, with 11.2% of the total rela-
ted to chronic respiratory diseases, 7.2% to diabetes 
mellitus, 2.7% to CVD and 1% to cancer.2 These four 
diseases have four risk factors in common: smoking; 
sedentary lifestyle; poor nutrition; and harmful use of 
alcohol. Longevity rise results in longer cumulative 
exposure to these factors.3,4

According to the World Bank, in 2005, the cost for 
treating NCDs already represented half the cost of all 
hospitalizations.5 It should be highlighted that these high 
amounts do not include outpatient expenses, neither 
indirect costs related to patients’ productivity loss.

Population aging and epidemiological transition 
entail a significant growth in demand for health services.  
Meanwhile, inequalities between the Brazilian geographic 
regions are still noticed, with regard to diagnosis and 
treatment access, service quality, accessibility, equity, 
universality and health services coverage.6-8

Understanding the NCDs profile, their risk factors 
and the hospitalizations that they generate, and also 
observing the geo-demographic differences is essen-
tial to guide the planning and execution of programs 
and public policies, adjusting them to regional and 
local realities. In Brazil, the National Hospitalization 
Information System (SIH/SUS) is a valuable source to 
generate such knowledge.9,10

This article aims to analyze main Non-Communicable 

Disease (NCD) hospitalization trends – cardiovascular 
diseases, chronic respiratory diseases, cancers and dia-
betes – based on SIH/SUS data, between 2002 and 2012. 

Methods

An ecological time series study of hospitalization 
rates in the National Health System (SUS), between 
2002 and 2012 in Brazil and its regions was conducted. 

In Brazil, according to data from the National 
Household Sample Survey (PNAD), carried out by the 
Brazilian Institute of Geography and Statistics (IBGE), 
about 70% of hospitalizations were covered in SIH/SUS. 
This system registers the admissions in the following 
types of hospitals: public (federal, state and municipal), 
university (public and private), philanthropic and private 
(contracted by SUS)9,10, allowing us to know the NCDs 
profile and hospitalizations motivated by them, in addition 
to identifying some of their risk factors. SIH/SUS has 
been an important source of data for epidemiological 
analysis, it is considered a reliable and useful tool in 
the monitoring process of health services, and is able 
to guide the formulation and conduction of public 
policies for the sector.10

For admissions selection, the International Sta-
tistical Classification of Diseases and Related Health 
Problems, 10th Revision (ICD-10)11 was used, with the 
following diagnoses for NCDs, as listed by the World 
Health Organization (WHO):12 cardiovascular diseases 
(Chapter IX); chronic respiratory diseases (Chapter X, 
J30-J98); cancers (Chapter II, C00-C97); and diabetes 
mellitus (Chapter IV, E10-E14). From the morbidity 
list, some codes of chapters X and II were excluded 
for not belonging to the group of NCDs: J00-J39 codes, 
Chapter X, related to infections; and D00-D48 codes, 
Chapter II, related to neoplasms in situ, benign and 
of uncertain or unknown behavior. 

The number of hospitalizations was defined as nu-
merators of hospitalization rates, regardless of the type 
of inpatient hospital authorization (IHA). These were 
obtained from SIH/SUS and are available at Datasus 
(SUS IT Department) website.13

The estimates of the resident population by sex and 
geographic region, used as denominators to calculate 
the admission rates were obtained from the IBGE, 
according to projections for the period 2000 to 2060.14

The annual hospitalization rates by NCDs were cal-
culated according to disease groups (cardiovascular 
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diseases, chronic respiratory diseases, cancers and 
diabetes), sex and geographic region. For trend analysis 
of these rates by sex and region, for the period between 
2002 and 2012, the regression model adopted was the 
Prais-Winsten, which is suitable to correct the serial 
auto-correlation losses in time series analyses.15 Also, 
the annual variation rate (%) of hospitalization rates in 
the period was calculated. For this calculation, Prais-
-Winsten regression model was used, and the outcome 
was the logarithm of the hospitalization rate. After that, 
the regression coefficient was applied to the formula 
of the annual variation rate (%): 

(-1 + 10ˆb)x100
For the 95% confidence intervals calculation (95%CI), 

the following formula was used, 
b±tEP

in which t is the tabulated value of the t test and 
EP corresponds to the standard error of the outcome 
coefficient given by the regression.15

The dependent variable (Y) model was the hospitali-
zation rate and the years were considered as independent 
variable (X). A 5% significance level was considered. 
Analyses were performed using the softwares Excel 
(version 10) and Stata 11. 

Datasus information was obtained in aggregate form, 
without patients’ identification, according to Resolution 
of the National Health Council (CNS) no. 466, dated 
December 12, 2012. 

Results

According to the SIH/SUS data for the first and last 
year of the researched period, for all causes, 12,031,590 
(2002) and 13,031,584 (2012) hospitalizations were 
recorded. Of these totals, the NCDs were responsible 
for 48.90% in 2002 and 49.20% in 2012, especially 

cardiovascular diseases, chronic respiratory disea-
ses, cancers and diabetes. As presented in Table 1, 
between these two years, the following percentages of 
hospitalization rates variation were found: by cardio-
vascular diseases -2.00% (95%CI:-6.23;4.47); chronic 
respiratory diseases, -11.78% (95%CI:-14.69;-1.40); 
cancers, -5.30% (95%CI:-6.29;10.77); and diabetes, 
4.71% (95%CI:-9.78;5.79).

For the period, a stability in the hospitalization rates 
for CVD in almost all regions was noticed, except for the 
Central-Western region, where an annual decrease of 
-8.78% (95%CI: -11.69; -3.70) in hospitalizations was 
observed. Hospitalization rates for chronic respiratory 
diseases, in all Brazilian regions, showed a statistically 
significant declining trend: -11.78%; 95%CI:-14.69;-1.40. 
The greatest decreases in the period were observed in 
the Central-West (-15.52%; 95%CI: -18.16; -3.49) and 
Northeast (-13.64%; 95%CI: -16.80; -1.84) (Table 2). 

Stable trends were observed in hospitalizations for 
cancers to almost all regions; except for the North, 
which showed a decrease: -7.70; 95%CI: -12.06; -5.10 
(Table 2). With regard to diabetes, there was a signi-
ficant increase in admissions in the North, where the 
annual growth rate was 18.89 % (95%CI: 4.75; 19.78). 
In the other regions, there was stability in these rates 
trend (Table 2).

An increase in CVD hospitalization rates among 
older people was also noticed. The highest rates were 
in the age groups over 40 years old, both for men and 
women. Individuals older than 70 years old had the 
highest hospitalization rates, regardless of sex. For 
hospitalizations for chronic respiratory diseases, in-
dividuals under 5 and older than 50 years old showed 
the highest rates, both for men and women (Figure 1). 

Cancers hospitalization rates increased with age. 
There was a continuous increase among women aged 

Table 1 – Hospitalization ratea for selected chronic non-communicable diseases (NCD). Brazil, 2002 and 2012

NCD

Hospitalization rate Annual 
variation rate 

(%)
95%CIb Trend

2002 2012

Cardiovascular diseases 693.10 658.91 -2.00 -6.23;4.47 Stability
Chronic respiratory diseases 481.84 286.62 -11.78 -14.69;-1.40 Decline
Cancers 212.20 279.11 -5.30 -6.29;10.77 Stability

Diabetes mellitus 69.71 76.98 4.71 -9.78;5.79 Stability

a) Per 100 thousand inhabitants

b) 95%CI 95%confidence intervals 
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Table 2 - �Trends in hospitalization ratesa for chronic non-communicable diseases (NCD) according to geographic 
regions. Brazil, 2002 to 2012

NCD Region
Hospitalization

2002
Hospitalization 

2012
Annual variation 

rate (%)
95%CIb Trend

Cardiovascular diseases

North 359.14 398.74 1.21 -1.93;2.97 Stability
Northeast 548.95 512.38 -1.62 -7.28;5.87 Stability
Southeast 722.91 715.15 -2.13 -5.59;3.71 Stability
South 970.74 953.26 -1.49 -5.06;3.75 Stability
Central-West 886.82 614.64 -8.78 -11.69;-3.70 Decline

Chronic respiratory diseases

North 375.77 251.93 -8.42 -9.85;-1.91 Decline
Northeast 539.4 276.99 -13.64 -16.80;-1.84 Decline
Southeast 347.72 234.38 -9.39 -10.51;-1.94 Decline
South 781.01 480.99 -11.68 -18.16;-2.21 Decline
Central-West 561.18 282.45 -15.52 -13.97;-3.49 Decline

Cancers

North 131 105.28 -7.70 -12.06;-5.10 Decline
Northeast 168.17 205.92 4.04 -6.15;9.59 Stability
Southeast 207.78 313.32 8.53 -6.16;13.27 Stability
South 358.4 435.92 3.41 -6.71;9.63 Stability
Central-West 201.87 253.03 2.83 -4.92;7.34 Stability

Diabetes mellitus

North 43.26 76.18 18.89 4.75;19.78 Growth
Northeast 57.15 85.79 16.38 -13.19;26.37 Stability
Southeast 72.66 64.28 -2.86 -4.85;2.33 Stability
South 95.26 93.21 1.33 -2.68;3.83 Stability
Central-West 78.54 85.49 1.88 -4.69;6.31 Stability

a) Per 100 thousand inhabitants

b) 95%CI: 95%confidence intervals

30 years old and among men aged 40. Regarding 
diabetes, hospitalization rates have also increased 
proportionally with aging for both sexes, and the age 
group above 70 years old had the greatesthospitalization 
rates (Figure 1). 

Hospitalization rates for CVD between 2002 and 2012 
showed a stable behavior for both men (-0.80; 95%CI:-
4.44;3.73) and women (-3.25; 95%CI:-7.80;4.92).    
Hospitalization rates for CVD were higher among women 
at the beginning of the reported period; however, from 
2010 on, men answered for higher rates. The hospitali-
zation rate for chronic respiratory diseases had annual 
decrease of 11.43% among men (95%CI:-8.79;-1.56) 
and of 12.19% among women (95%CI:-10.05;-1.24) 
(Figure 2 e Table 3).  

The highest hospitalization rates for cancers for 
the period 2002-2012 were registered among women, 
although it showed a stable behavior (2.25%; 95%CI:-
7.57; 9.50). For men, a trend of annual increase of 
8.63% in the hospitalization for cancers was obser-
ved (95%CI:4.72; 11.91). Hospitalization rates for 
diabetes were higher among women, considering all 
the reported period. There was a statistically relevant 
annual average increase, of 7.75% (95%CI:4.80; 
11.28) in hospitalization for diabetes among men; 

while among women, there was a trend toward stability 
(Figure 2 and Table 3).

Discussion

This study pointed out that, in the period 2002-2012, 
in general, there was some stability in the hospitalization 
rates for NCDs. However, when analyzing hospitalization 
rates by group of diseases, the respiratory ones had a 
decreasing trend, while the cardiovascular, cancers and 
diabetes mellitus showed stability trend. Among the 
country regions, trends in hospitalization rates varied, 
depending on the group of diseases. The elderly presented 
higher rates. With regard to sex, there was stability of 
hospitalization rates for CVD among men and women, 
and reduction for respiratory tract diseases for both 
sexes. Among men there was increase in hospitalization 
rates for cancers and diabetes.

From 2000 to 2012, in absolute numbers, there 
was a rise of 999,994 hospitalizations recorded in SIH/
SUS. CVD, chronic respiratory diseases, cancers and 
diabetes were responsible for great part of the hospi-
talization rates for NCDs. Diabetes and CVDs, besides 
being directly related to hospitalizations, also present 
a worsening factor due to the number of derived com-
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plications and comorbidities: they require even more 
use of medications and increase hospitalization rates.5

There was stability in the hospitalization rates for CVD 
among women and a positive relation with age for both 
sexes, especially among the age group above 70 years 
old. This stability in hospitalization rates, regardless of 
sex, can be a result of the free medicine distribution 
programs for hypertension and diabetes, as well as the 
higher access to primary health care, with the Family 
Health Strategy (ESF) teams increasing their services. 
It is important to mention that mortality burden for 
CVD affects the poorer population disproportionally.17,18

Hospitalization rates for chronic respiratory diseases 
showed the most significant reduction among the four 
studied NCDs. A possible reason to this finding would be 
the decline on smoking prevalence observed in recent 
years;17,19 and this is one of the main associated factors 
with hospitalization for chronic respiratory diseases. 
Data from the Surveillance System of Risk and Protec-
tive Factors for Chronic Diseases by Telephone Survey 
(Vigitel) show a statistically significant reduction trend 

of smoking among men in the period between 2006 
and 2013.19 This trend is followed by the reduction of 
hospitalization rates for chronic respiratory diseases 
among men. Men present 1.5 more risk of hospital 
admission for respiratory diseases when compared 
to women.3 This reduction in hospital admissions for 
respiratory diseases can also be related to the influenza 
vaccination program: in recent years the elderly vacci-
nation was priority in order to reduce comorbidities 
associated to this age group.20

The older age groups had the highest admission rates for 
respiratory diseases. This growth is influenced by several 
factors such as (i) higher immunological susceptibility 
in the elderly, (ii) presence of a greater number of co-
morbidities in this age group and (iii) previous different 
exposure to  risk factors (occupational, smoking and 
others).17 Southern and Southeastern regions presented 
the highest hospitalization rates for respiratory diseases. 
According to VIGITEL data, the number of smokers in 
2011 was higher in these regions’ capitals.20 However, 
there may be under-diagnosis of these diseases in the 
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Figure 1 - �Average hospitalization ratesa by group of chronic non-communicable diseases (NCD) according to sex 
and age group. Brazil, 2002 to 2012
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North and Northeast of the country, as well as regional 
differences related to environmental pollutants and the 
weather.21 Colder regions, such as the South, have higher 
prevalence of respiratory diseases.22  Another potential 
explanation is the faster population aging observed 
in the South and Southeast of the country, one of the 
determining factors for the high prevalence of chronic 
respiratory diseases and other NCDs.23

In this study, the highest hospitalization rates for can-
cers were found among women, despite the increasing 
trend observed among men. This sex difference may be 
related to higher demand of women for health services, 
including performing routine and prevention exami-
nations.24 Furthermore, investments on the expansion 
of public services for tracking and diagnosing cervix 
and breast cancers in recent years, and the consequent 
upward trend in the number of women submitted to 
Pap smears tests and mammography were noticed.25 

The rising in hospitalization for cancers among men 
can be attributed to the rise of prostate cancers in the 
past few years.20

With regards to diabetes, a global rise in the preva-
lence of diabetes mellitus type 2 is expected. In Latin 
America, this increase is expected to occur mainly 
among younger age groups, among whom negative 
impact on life quality and disease burden for the health 

system would be higher.26

In Brazil, a significant increase of hospitalization 
rates for diabetes was observed only in the North. This 
growth is related to this disease increasing prevalence, 
assigned to several factors: elderly population; dietary 
changes, with increasing replacement of foods rich in 
fiber, vitamins and minerals for industrial products; 
sedentary lifestyle, favored by changes in work struc-
ture and technological advances; among others.27 In 
the North, a later demographic transition compared 
to other Brazilian regions may explain the fast rise in 
the number of hospitalizations for diabetes that was 
observed, while other regions have already passed 
through this transition and through a substantial change 
in the population age distribution.28 Health care access 
has also increased across the country, and a reduction 
in the differences found between the South-Southeast 
and other regions could be noticed.29

The highest hospitalization rates for diabetes were 
found among women, although increasing trend was 
observed only among men. Hospitalization rates for 
diabetes increased for both men and women older 
than 40. This fact is directly related to the individual’s 
age: the older they are, the higher is the number of 
hospitalization.30

For the group of diseases studied, Brazil presents a 

a) Per 100 thousand inhabitants

Figure 2 - �Average hospitalization ratesa by group of chronic non-communicable diseases (NCD) according to sex. 
Brazil, 2002 to 2012
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great demographic and socioeconomic heterogeneity, 
reflected in different patterns of morbidity and mortality 
for NCDs.16 The morbidity caused by NCDs in men and 
women, observed by the hospitalization rates analysis, 
should be treated with caution. Studies on gender diffe-
rences in health, conducted in industrialized societies, 
reveal that, although women live longer than men, they 
report higher morbidity and use more health services, 
having, therefore, more opportunity to access diagnostic 
and therapeutic services.20

One of the limitations in this study lies on the fact that 
the public data provided by SIH/SUS, through TABNET 
program, only allows the diagnostic selection by chapter 
of ICD-10 and morbidity list; it is not possible to choose 
data by category, which can be done in the Mortality 
Information System (SIM), for example. Thus, it is im-
possible to delete the J36 code (peritonsillar abscess) of 
the respiratory diseases chapter (X).13 Attention should 
also be given to the data source used, the SUS National 
Hospitalization Information System, and its limitations: 
irregular coverage between the country regions, reliability 
of medical record information and possible attempts 
to increase the financial reimbursement, besides the 
limitation of IHA emission according to the population 
size, which may not be enough to cover local use.10 
The absence of age standardization is also a limitation 
in this study, because it impairs the comparability of 
hospitalization among the different regions, as they 
present different age structures. Moreover, as the studied 
information was taken from SIH/SUS, its comparability 
between regions is also limited by regional differences 
in coverage of private hospitalization services, which 
favors the Southeastern region.9

Despite these barriers, SIH/SUS is one of most used 

systems by the various levels of health services manage-
ment; including studies like this, which seek to describe 
the pattern of hospital morbidity and mortality. Its use 
range is important, not only in numbers but also in 
content diversity and complexity of possible analyzes, 
although the studied geographical area is constituted 
predominantly by states and country regions.10 SIH/
SUS use should be encouraged, including analyses 
based on smaller geographic units, with due regard 
to these limitations. 

This study demonstrates stability of hospitalizations 
for NCDs, although this stability is not uniformly pre-
sented in the four disease groups studied, or by region 
and sex. As a contribution to control morbidity for 
NCDs, we recommend that (i) these details are to be 
observed in the planning and implementation of local 
actions, and (ii) health promotion actions related to 
these diseases are to be expanded, such as the Health 
Fitness Program, an agreement with industry to reduce 
sodium, besides the treatment for reducing the smoking 
habit and other actions foreseen in the Strategic Action 
Plan to Tackle Non-communicable Diseases (NCDs) in 
Brazil, 2011-2022.4
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Table 3 - Trends in admission ratesa for chronic non-communicable diseases (NCD) according to sex. Brazil, 2002 to 2012

NCD Sex
Hospitalization

2002
Hospitalization 

2012
Annual variation 

rate (%)
95%CIb Trend

Cardiovascular diseases
Male 649.16 664.5 -0.80 -4.44;3.73 Stability

Female 736.39 653.44 -3.25 -7.80;4.92 Stability

Chronic respiratory diseases
Male 502.40 305.15 -11.43 -14.09;-1.56 Decline

Female 461.57 268.52 -12.19 -15.32;-1.24 Decline

Cancers
Male 180.30 271.29 8.63 4.72;11.91 Growth

Female 243.63 286.75 2.25 -7.57;9.50 Stability

Diabetes mellitus
Male 54.22 67.95 7.75 4.80;11.28 Growth

Female 84.97 85.80 2.62 -6.48;8.73 Stability

a) Per 100 thousand inhabitants

b) 95%CI: 95%confidence intervals
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