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Abstract

Three cohort studies of children born in the ur-
ban area of Pelotas, Southern Brazil, were car-
ried out in 1982, 1993, and 2004. The aim of 
these studies was to measure the occurrence of 
hospitalization in the first year of life and to ex-
amine the association between hospitalization 
and the cause of admission and sex, birth weight, 
and family income. Cause of admission was cat-
egorized as “diarrhea” and “all other causes”. The 
frequency of children hospitalized at least once 
during their first year of life was 19.6% in 1982, 
18.1% in 1993, and 19.2% in 2004. There was a 
marked reduction in hospitalizations due to 
diarrhea, but the frequency of hospitalization 
for all causes remained constant. In all three 
cohorts, infants from poorer families and those 
born weighing under 2,000g showed the highest 
frequencies of hospitalization due to diarrhea 
and all other causes, and the latter also showed 
a marked increase in hospitalizations due to all 
causes. These findings could be explained by an 
epidemic of preterm births in the study popula-
tion.

Hospitalization; Morbidity; Child Welfare; 
Cohort Studies 

Introduction

Hospitalizations represent a significant expense 
for healthcare systems worldwide 1. Moreover, 
the indirect costs of hospitalization, including 
absenteeism, unemployment, disability, and pre-
mature death, are also substantial 2,3. A number 
of studies demonstrate that among young people, 
children under age one year are at greatest risk of 
undergoing the most costly hospitalizations 1,4.

Respiratory infections are an important 
cause of hospitalization in children under five 
years of age 5,6. Worldwide, although the num-
ber of hospitalizations due to acute diarrhea has 
fallen with the advent of oral rehydration thera-
py 7, these events continue to be preponderant 
in developing countries 8. In Brazil, the foremost 
cause for hospitalization in children under one 
year in 2005 was respiratory infections, followed 
by diarrheic diseases 9. However, in the coun-
try’s Northeast Region in this same year, the 
proportion of admissions due to infectious and 
parasitic diseases was practically equal to that of 
diseases of the respiratory tract 9.

Morbidity studies constitute an impor-
tant complement to mortality data, describing 
the profile of diseases and contributing to the 
planning of hospital and outpatient services 
10,11,12,13,14. Health service records are important 
sources of data for studying disease, and can 
be used as an indicator of the health status of 
users 15. However, data relating to hospital admis-

ARTIGO   ARTICLE



Matijasevich A et al.S438

Cad. Saúde Pública, Rio de Janeiro, 24 Sup 3:S437-S443, 2008

sions are not always available, and often depend 
on specific studies. This was especially the case 
prior to the implementation of computerized sys-
tems, such as the Brazilian Hospital Information 
System of the Unified National Health System 
(SIH-SUS; http://www.datasus.gov.br/cata-
logo/sihsus.htm), generated based on hospital 
admission authorizations issued through the 
SUS. Information on cause of admission are of-
ten incorrect, most often due to the lack of stan-
dardization of precise definitions for underlying 
causes of hospitalization, deficiencies in diag-
nosis, or – unfortunately – for financial reasons 
(illegal financial gain), either by the physician or 
the hospital 16,17. 

In 1982, 1993, and 2004 18, three population-
based cohort studies were carried out in the city 
of Pelotas, Southern Brazil. Conditions at birth, 
growth, development and the occurrence of mor-
bidity and death were assessed among children 
throughout their first year of life. These studies 
provide a unique opportunity for analyzing time 
trends with population-based samples. The pres-
ent article is a follow-up to the study published 
by Cesar et al. 19, comparing hospitalization data 
of children from the 1982 and 1993 cohorts. The 
aim of the present article is to analyze trends and 
differentials in the occurrence and causes of hos-
pitalization among infants, in an attempt to in-
crease our understanding of the health-disease 
process in children over the last two decades.

Methodology

In 1982, 1993, and 2004, all births that took place 
in Pelotas were followed in cohort studies using 
a similar methodology 18. The city’s maternity 
wards were visited on a daily basis, and mothers 
were interviewed in the first hours after delivery. 
These interviews comprised questions on socio-
economic and demographic conditions, repro-
ductive health, and health care during pregnancy 
and delivery. 

At the beginning of 1983, we attempted to lo-
cate all children in the urban area born between 
January and April 1982, when they were approxi-
mately one year old. We were able to locate 79% 
of these children, with no important variation in 
the percentage of losses to follow-up according 
to family income 13. During this interview, moth-
ers provided information on whether or not their 
child had been hospitalized during that first year, 
and if so, on the cause of hospitalization, which 
was classified as due to either diarrhea or any 
other disease. Unfortunately, with the exception 
of diarrhea, the questionnaire used in this study 
did not allow us to extract detailed information 

on the cause of admission. We therefore consid-
ered as “hospitalized” any child who had stayed 
in the hospital for at least one night during their 
first year of life. A validation study comparing 
the responses of 120 mothers to hospital charts 
showed that the underlying cause of hospitaliza-
tion had been correctly provided by the mother 
in 90% of cases 13. 

In 1993, a team was designated to measure 
the occurrence and determine the major causes 
for infant hospitalization in Pelotas. The city’s five 
hospitals were visited on a daily basis in search of 
children born in 1993 who had been admitted to 
the hospital for a period equal to or greater than 
24 hours. The mothers of these children were 
interviewed and hospital charts were reviewed 
and transcribed into standardized forms. Two in-
dependent researchers analyzed the above data 
and produced a report on the underlying cause 
of admission, based on the 9th International Clas-
sification of Diseases (ICD-9) 20. In the case of any 
disagreement, a third researcher was requested 
to give the final report. We were unable to obtain 
information for 1.7% of all hospitalizations that 
took place that year.

In 2004, we attempted to locate all children at 
the time of their first birthday; we were successful 
in 94% of cases. During this interview, mothers 
reported whether or not their children had been 
hospitalized during the first year, and the reason 
for hospitalization. We used the same definition 
of hospitalization employed for the 1993 cohort. 

In order to compare the three cohorts, we 
studied the outcomes available for all three stud-
ies, that is, hospitalization due to diarrhea and 
all other causes. Independent variables included 
in the present report were sex, birth weight, and 
family income. In the three cohorts, newborns 
were weighed by maternity ward nurses imme-
diately following delivery, using pediatric scales 
periodically calibrated by the research team 18. 
Birth weight was analyzed in two ways: divided 
into five categories (< 2,000g, 2,000-2,499g, 2,500-
2,999g, 3,000-3,499g, and ≥ 3,500g), and as a bi-
nary variable (< 2,500g or ≥ 2,500g). 

Family income was measured in minimum 
wages earned in the month prior to birth, and 
was categorized into ≤ 1.0, 1.1-3.0, 3.1-6.0, 6.1-
10.0, and > 10.0 minimum wages. 

We used the chi-squared test to measure the 
association between independent variables and 
the outcomes analyzed. Whenever possible, lin-
ear trend tests were used. All analyses were car-
ried out using the Stata statistical package (Stata 
Corp., College Station, USA).

The study protocol was approved by the Med-
ical Research Ethics Committee of the Federal 
University of Pelotas. In 1982 and 1993, verbal 
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consent was obtained form mothers to partici-
pate in the study. In 2004, written consent was 
also requested. 

Results

The frequency of children hospitalized at least 
once during the first year of life was 19.6% in 
1982, 18.1% in 1993, and 19.2% in 2004, remain-
ing constant throughout the period (p for linear 
trend = 0.7).

Table 1 shows that there were no statistically 
significant differences between hospitalization 
rates due to diarrhea between boys and girls in 
any of the cohorts. For all causes, the frequency 
of hospitalization was higher among boys, but 
this difference was significant only in 1982. In the 
two-decade period, there was a marked and sig-
nificant reduction in hospitalization due to diar-

rhea, but hospitalization rates due to all causes 
remained constant. 

The percentage of hospitalizations due to 
diarrhea and all causes decreased markedly as 
income increased in all three cohorts (Table 2). 
Differentials for diarrhea were more marked than 
for all causes; this difference was more evident in 
1982 than in the remaining cohorts. In 2004, no 
children with income higher than 6 minimum 
wages were hospitalized due to diarrhea. There 
was a surprising increase among the richest 
group in hospitalization due to all causes in the 
studied period. 

Table 3 shows hospitalization due to diar-
rhea and all causes according to birth weight. 
In the three cohorts, children with lower birth 
weight were significantly more hospitalized due 
to diarrhea and all causes than other children. 
For each birth weight category, there was a de-
crease in the frequency of hospitalization due to 

Table 1  

Children hospitalized due to diarrhea and all causes during the fi rst year of life, according to sex. Pelotas, Southern Brazil, 1982, 1993, and 2004.

 Sex Number of children Diarrhea (%) All causes (%)

  1982 1993 2004 1982  1993 2004 p ** 1982 1993 2004 p **

     (p = 0.5 *)  (p = 0.9 *) (p = 0.8 *)  (p = 0.01 *) (p = 0.1 *) (p = 0.2 *)

 Male 714 671 2,024 6.5 3.3 1.0 < 0.001 21.9 19.6 19.9 0.3

 Female 743 693 1,883 6.1 3.1 0.9 < 0.001 17.4 16.7 18.3 0.5

 Total  1,457 1,364 3,907 6.3 3.2 1.0 < 0.001 19.6 18.1 19.2 0.7

* χ2 for association between hospitalization and sex in each cohort;

** χ2 linear trend.

Table 2  

Children hospitalized due to diarrhea and all causes during the fi rst year of life, according to family income. Pelotas, Southern Brazil, 1982, 1993, and 2004.

 Family income   Number of children Diarrhea (%) All causes (%)

 (as a multiple   1982 1993 2004 1982  1993 2004 p ** 1982 1993 2004 p **

 of the monthly     (p = 0.001 *)   (p = 0.03 *) (p = 0.001 *)  (p = 0.001 *) (p = 0.001 *)  (p = 0.001 *)

 minimum wage)    

 ≤ 1 252 244 792 12.2 5.7 2.3 < 0.001 26.8 23.7 24.5 0.5

 1.1-3.0 739 591 1,803 6.6 3.5 0.8 < 0.001 22.8 20.4 21.0 0.7

 3.1-6.0 283 298 886 3.2 1.9 0.5 < 0.001 12.4 15.8 13.5 0.9

 6.1-10.0 91 114 216 1.1 1.8 0.0 - 8.8 10.2 11.1 0.6

 > 10 85 93 199 1.2 0.0 0.0 - 3.5 7.5 12.6 0.01

 Total  1,450 1,340 3,896 6.3 3.2 1.0 < 0.001 19.6 18.1 19.2 0.7

* χ2 for association between hospitalization and family income in each cohort;

** χ2 linear trend.
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diarrhea during the period. In the 1982 cohort, 
hospitalization due to diarrhea among children 
weighing under 2,000g was three to five times 
higher than among other weight groups. In 1993 
and 2004, on the other hand, differences in the 
frequency of hospitalization between the dif-
ferent birth weight groups were much smaller. 
Although hospitalizations due to all causes in-
creased among children under 2,000g, hospi-
talizations due to all causes remained constant 
throughout the period for the remaining birth 
weight categories. 

Figure 1 shows the occurrence of hospital-
izations due to all causes according to family 
income and birth weight in the three cohorts. 
In all three studies, children from families earn-
ing three times the monthly minimum wage or 
less were twice as likely to be hospitalized than 
children with higher incomes (χ2 p < 0.001 in 
1982, 1993, and 2004). Children born weighing 
less than 2,500g stood roughly double the likeli-
hood of being hospitalized in 1982 than in 1993 
(χ2 p < 0.001). In the 2004 cohort, there was an 
increase in hospitalizations among this group of 
children, surpassing the frequencies observed in 
1993 (χ2 p < 0.001). The difference between 1982 
and 2004 was not significant (χ2 p = 0.2). For chil-
dren weighing 2,500g or more, the hospitaliza-
tion frequency fell between 1982 and 1993 (χ2 
p < 0.001), and remained stable between 1993 
and 2004 (χ2 p = 0.5).

Discussion

Certain methodological differences between the 
three cohorts should be considered. Although the 

1993 and 2004 studies defined hospitalization as 
the permanence of the child in the hospital for at 
least 24 hours, in 1982 an overnight stay was suf-
ficient for a child to be considered hospitalized. 
This difference may have led to an overestima-
tion of hospitalization rates in 1982 in relation to 
the other cohorts due to the differences in case 
definition. It should be noted, however, that the 
percentage of hospitalizations due to all causes 
remained virtually stable – at around 20% – in all 
three cohorts. 

In the period under study, important changes 
took place in the profiles of infant morbidity and 
mortality. At the global level, in the 1980s diar-
rhea was the foremost cause of death, account-
ing for over 4 million infant deaths yearly 21. 
Despite the decrease in the number of deaths 
to 1.5 million in 2000, diarrhea is still one of the 
main causes of under-five mortality and mor-
bidity worldwide 21.

As in other countries 22, infant mortality due 
do diarrhea has fallen in Brazil 7,23. Much of this 
reduction is attributed to the widespread use 
of oral rehydration therapy, which made diar-
rhea treatable within the household and at the 
primary healthcare level 24,25. The decrease in 
frequency of diarrhea among the infant popula-
tion has been documented in different Brazil-
ian regions 26,27. Increases in family purchasing 
power, expanded coverage of public water sup-
ply services, and increases in the median breast-
feeding duration 28, have, among other factors, 
contributed to the reduction observed in diar-
rhea mortality. 

Even though diarrhea is in certain countries 
no longer considered as a major threat to infant 
survival, the cost of hospitalizations due to diar-

Table 3  

Children hospitalized due to diarrhea and all causes during the fi rst year of life, according to birth weight. Pelotas, Southern Brazil, 1982, 1993, and 2004.

 Birth  Number of children Diarrhea (%) All causes (%)  

 weight  1982 1993 2004 1982  1993 2004 p ** 1982 1993 2004 p **

 (g)    (p = 0.001 *)  (p = 0.007 *) (p = 0.001 *)  (p = 0.001 *) (p = 0.001 *) (p = 0.001 *)

 < 2,000 22 79 97 31.8 3.7 2.1  40.9 71.6 73.2 

 2,000-2,499 78 317 248 9.0 6.1 1.6  34.6 35.9 32.3 

 2,500-2,999 343 253 973 5.5 4.0 1.9  20.6 18.2 21.7 

 3,000-3,499 566 432 1,549 5.8 3.0 0.5  18.0 13.6 16.0 

 ≥ 3,500  447 270 1,039 5.8 1.8 0.6  17.2 14.6 13.4 

 Total  1,456 1,351 3,906 6.3 3.2 1.0 < 0.001 19.6 18.1 19.2 0.7

* χ2 for association between hospitalization and birth weight in each cohort;

** χ2 linear trend.
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rhea are important from the public health per-
spective 29,30. The present study shows a drastic 
reduction in the frequency of diarrhea-related 
hospitalizations in the period. A similar reduc-
tion was also documented by another research 
group in the city of São Paulo, Brazil 31. It is likely 
that the same factors that contributed to the re-
duction in mortality also reduced the frequency 
of hospitalization, especially improvements in 
outpatient management of diarrhea through 
oral rehydration therapy.

Results regarding the socioeconomic differ-
entials in hospitalization are extremely interest-
ing. Berkson’s paradox 32 – poor children being 
hospitalized more frequently than rich children 
with equally severe episodes – may explain part 
of the differentials presented here. Notwith-
standing, diarrhea is shown to be a disease that is 
typical of poor children, this trend being stronger 
in the first cohort, when the differences between 
income groups were greater 13. To date, poor 
sanitation and living conditions and low levels 
of maternal schooling, among other factors, con-
tinue to be the major determinants of diarrhea at 
the global level 31,33,34,35. 

As demonstrated by other studies, children 
with lower birth weight were significantly less 
hospitalized both due to diarrhea as well as to 
all causes combined 13,35. In terms of diarrhea-
related hospitalizations, the greatest difference 

between children weighing under 2,000g and 
the remainder was found in 1982. In that year, in 
addition to diarrhea being more prevalent than 
in the later cohorts, the use of oral rehydration 
therapy at the household level was uncommon, 
and therefore dehydration was much more fre-
quent and severe, thus increasing the number of 
hospitalizations due to diarrhea. 

There was a marked increase in hospitaliza-
tion due to all causes in the group of children 
weighing under 2,000g. This is probably related 
to the increase in preterm births in the 2004 and 
– to a lesser extent –1993 cohorts 36. 

In summary, two factors were strongly as-
sociated with higher rates of hospitalization 
among the city’s children: family income and 
birth weight. Children from poorer families and 
with lower birth weight were hospitalized more 
frequently during the first year of life. These 
findings were consistent throughout the 22 
years covered by the three studies. Family in-
come is a complex phenomenon, whose modi-
fication does not depend directly on the actions 
of healthcare professionals. On the other hand, 
a reduction in the number of preterm births, 
which is directly linked to the quality of medi-
cal care, could markedly contribute to reducing 
hospitalizations and to avoiding the negative 
consequences of hospitalizations for children 
and their families.

Figure 1  

Hospitalizations due to all causes according to family income and birth weight. Pelotas, Southern Brazil, 1982, 1993, and 

2004.
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Resumo

Foram organizadas três coortes de crianças nascidas 
na área urbana de Pelotas, Rio Grande do Sul, em 1982, 
1993 e 2004. O presente estudo teve como objetivos me-
dir a ocorrência de hospitalização no primeiro ano de 
vida e estudar a associação entre hospitalização e cau-
sa de internação e sexo, peso ao nascer e renda fami-
liar. As causas de internação eram categorizadas como 
“diarréia” e “todas as outras causas”. As proporções de 
crianças hospitalizadas pelo menos uma vez durante 
o primeiro de ano de vida foram 19,6% em 1982, 18,1% 
em 1993 e 19,2% em 2004. Houve uma redução mar-
cante nas internações por diarréia, enquanto perma-
necia constante a freqüência de internações por todas 
as causas. Nas três coortes, as crianças de famílias 
mais pobres e aquelas que nasceram com peso abaixo 
de 2000g mostraram as freqüências mais elevadas de 
internações por diarréia e por todas as outras causas, e 
a coorte de 2004 também mostrou um aumento mar-
cante nas internações por todas as causas. Os achados 
podem ser explicados por uma epidemia de nascimen-
tos prematuros na população estudada.

Hospitalização; Morbidade; Bem-Estar da Criança; 
Estudos de Coortes
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