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Introduction: Acute respiratory diseases (ARDs) are a major cause of infant morbidity and 
mortality. Objective: The present case-controlled study investigated the hospitalizations by 

ARDs in children under one year of age and the association with the respiratory syncytial virus 
(RSV) in za  Pelotas, RS. Methods: All children under one year of age hospitalized due to ARDs 

from August 1997 to July of 1998 were followed-up in the four hospitals of the city. A 
standardized questionnaire was applied to the children’s mother regarding symptoms of the 

actual illness in addition to social and demographic variables, nutrition, and previous morbidity. 
The final diagnosis of ARDs was performed by an arbiter (a pediatrician) based on the hospital 
records of the children and the data on the questionnaire. Nasopharyngeal secretions were 

collected for RSV detection by direct immunofluorescence. Results: The study included 650 
children and the annual incidence rate of hospital admissions for ARDs was 13.9%. Admissions 

showed a seasonal pattern with most of the hospitalizations occurring from July to October. The 
main causes of admission were: pneumonia (43.7%), bronchiolitis (31.0%), asthma (20.3%), 

influenza (3.5%), otitis media (0.8%) and laryngitis (0.6%). The overall prevalence of RSV was 
30.7%, with 40.2% in bronchiolitis, 28.6% in influenza, 27.4% in asthma, 26.3% in 

pneumonia, and 25% in otitis media. Conclusions: The results of the present study confirm 
the high morbidity of ARDs in childhood and the seasonal pattern of ARDs hospitalizations and 

their association with RSV infection. (J Pneumol 2003;29(1):4-8) 
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INTRODUCTION 
Acute respiratory diseases (ARDs), especially acute respiratory infections (ARIs), are one of the most common 

causes of morbidity-mortality in infancy, mainly reaching children under five years of age. Despite the reduction of 
mortality due to ARIs observed both in developed countries as well as developing countries, the magnitude of this 
reduction was much higher among the former and morbidity remains significant in both(1). Data from OPAS/WHO 
in Latin America concerning the prevalence and incidence of ARIs demonstrate that this is the main cause of 
pediatric ambulatory appointments, representing 40 to 60% of the reasons for consultations in this groups(2). 
Similar data are observed in Rio Grande do Sul (RS) State during winter(3). In Pelotas (RS), a longitudinal follow-up 
study with children born in 1993 demonstrated that pneumonia was the second most frequent cause of 
hospitalization in the first year of life(4). A transversal survey performed in the same city with 6 month-old children 
detected a prevalence of ARIs referred in the last week of 43.7%(5). 

Among the countless ARIs etiological agents, viruses are acknowledged to be predominant, particularly in 
developed countries, especially the respiratory syncytial virus (RSV), the most frequent among ARIs of lower 
airways, such as bronchiolitis and pneumonia, mainly in children under 1 year of age(6,7). 

The purpose of the present study was to analyze hospitalization due to ARD in children under 1 year of age, in 
the city of Pelotas, assessing the prevalence of RSV infection. 

 
METHODS 

All children admitted (pediatric ICUs and wards) in four hospitals of the town, from zero to one year old, with 
diagnostic of ARD at hospital release, between August 1srt, 1997 and July 31srt, 1998, were included in the study. 
Subsequently, an independent arbiter (pediatrician) revised all information collected, from the medical chart and a 
questionnaire of symptoms filled by the mother or responsible and, based on criteria proposed by the WHO, 
decided on the child’s respiratory diagnosis (1). The children whose available clinical data were considered insufficient 
or who did not have ARD diagnosis according the criteria used by the arbiter were excluded from the study. Daily 
visits were made to the four hospitals of the town and children with diagnosis of ARD at hospital discharge were 
identified and submitted to aspiration of nasopharyngeal secretion for search of RSV by direct 
immunofluorescence. The mothers answered a structured and pre-codified questionnaire concerning social and 
birth conditions, history of morbidity and specific questions about symptoms and current features. 

During the study period, 874 children up to one year old were hospitalized, with a diagnostic of ARD in the 
chart and hospital release. Refusals and losses reached 8.8% of the sample (57 cases), resulting in 817 
hospitalizations. Eighty one cases were excluded due to the following reasons: insufficient available data to generate 
adequate diagnostic by the judge or because the judge did not give a diagnostic of ARD. Total sample size was 736. 
Five hundred and seventy nine of these children were admitted only once and 157 were readmitted with ARD at 
least once. In the group of children readmitted with ARD, only the data concerning the first admission were 
analyzed, corresponding to 71 cases, adding up to 650 hospitalizations. 

From the known number of children up to one year old in the city of Pelotas, obtained in the census of 1991 
and 1996, the number of children in this age range in 1998 an estimated, reaching a denominator to calculate the 
incidence of hospitalizations from ARD in the study period. 

The project was approved by the Ethics Committee of the School Hospital of “University Support Foundation 
of Pelotas Medical School”. Data and respiratory secretion were collected after written consent of the mothers, 
assuring absolute confidentiality on information obtained. 
 
RESULTS 

The incidence of hospitalizations due to ARD in children up to one year old, in the city of Pelotas, was 13.9%. 
Table 1 shows the distribution of this hospitalizations according to the demographic, socioeconomic, nutritional and 
morbidity characteristics of the children. 

 

 



TABLE 1 
Demographic, social, nutritional and morbid characteristics of 650 children 

hospitalized for acute respiratory disease in Pelotas, RS, from July 1997 and August 
1998 

Cases 

Variables    N % 

Sex 
Male    373 57.4 
Female    277 42.6 

Age 
0 to 6 months    438 67.4 
7 to 12 months    212 32.6 

Family income 
Up to 1 MW    245 38.5 
1.1 to 3 MW    239 37.5 
3.1 to 6 MW    114 17.9 
More than 6 MW    39 6.1 

Birth weight 
Less than 2,500g    98 15.1 
More than 2,500g    552 84.9 

Lactation 
Less than 6 months     420 64.6 
Still nurses or more than 6 months   230 35.4 

Smoking mother  
Yes    291 44.7 
No    359 55.3 

Respiratory antecedents  
Pneumonia    59 9.1 
Screeching with short of breath   185 69.8 

MW – minimum wage 
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Figure 1 – Monthly distribution of hospitalizations for ARD in children under 
one year of age, throughout 12 months, in Pelotas, RS (N = 650). 



 
 

 
Distribution of admissions due to ARD in children under one year of age throughout 12 months is presented in 

Figure 1. In the period between July and October, approximately 55% of admissions took place, being most of 
them in September (17.0%). 

The most frequent causes of hospitalizations, according to the arbiter of the study were pneumonia (43.7%), 
bronchiolitis (31.0%), asthma (20.3%), flu (3.5%), acute otitis media (0.8%) and laryngitis (0.6%). 

Regarding the clinical features, the most frequent symptoms in decreasing order were cough (95.5%), 
tachypnea (92.2%), sibilance (93.4%), expectoration (78.4%), fever (70.9%), draught (66.4%), nose wing beat 
(57.3%) and cyanosis (37.9%). 

RSV search was performed in 608 children (93.5% of the cases). Prevalence of positive RSV in the respiratory 
secretion of these children was 30.7% and its distribution among specific groups of ARD is illustrated in Figure 2. 
Approximately 40% of the children with diagnosis of bronchiolitis were positive for RSV in the respiratory 
secretion. 

Concerning seasonality of RSV infection (Figure 3), the distribution of positive virus in these children’s 
respiratory secretion during 12 months was similar to the admissions due to ARD (Figure 1). RSV infections were 
concentrated between July and October. 
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Figure 2 – Positive respiratory syncytial virus for specific groups 
of acute respiratory disease in children under one year of age, in 
Pelotas, RS (N = 608). 
 
 

Figure 3 – Monthly distribution of positive respiratory syncytial 
virus in children under one year of age, in Pelotas, RS (N = 
608). 

 
DISCUSSION 

Acute respiratory diseases are one of the major causes of children morbidity and mortality in the world, 
especially in the first year of life. Incidence of hospitalizations due to ARD in children under one year of age 
observed in the present study – 13.9% - reinforces the importance of this condition in our environment. Seven 
hundred and thirty six hospitalizations occurred on account of ARD in children under one year of age, within a 
period of 12 months, and of these 157 children were readmitted once or more for ARD. This group of children 
deserves a separate analysis in the future, since it probably presents peculiarities that make it a differentiated risk of 
morbidity. Data from the Health Ministry confirm the importance of ARD as a significant cause of morbidity-
mortality in the infant population, especially in the first year of life (8,9). In comparison to statistics of other 
developing countries, the incidence of ARD observed in the present series was higher. A study performed in 
Gambia reports a 9.6% annual incidence of hospitalizations for acute respiratory infection in children under two 
years of age. It is worth emphasizing, however, that in the present study admissions due to bronchial asthma were 
also included, which may be the reason for the higher incidence detected (10). 

As it happens in other Brazilian series (8,9) and in other countries of the world (11-16), pneumonia was the most 
frequent cause of hospitalizations for ARD, reflecting the severity of this clinical condition as a potential cause of 
mortality in small children (3). It is important to mention, however, that difficulties to obtain a bed in the public 



health system, as well as the difficulty to treat the disease at home, especially due to the social problem, may under- 
or overestimate, respectively, the real need for hospitalization due to this clinical condition, which is the admission 
or Berkson’s (17) bias.  

The concentration of admissions between July and October is related to the lower temperatures. Environmental 
factors, associated to cold temperatures, especially domestic confinement and contamination by organic residues 
are responsible for higher respiratory morbidity and mortality during the winter months (18). These conditions are 
particularly important for the seasonality of viral infections, mainly by RSV (15,19-21), as observed in the present study. 

The prevalence of positive RSV was 30.7%, being almost 40% in bronchiolitis, similar to that reported in the 
literature, with 30 to 40% rate of positive RSV in bronchiolitis (22-26) by immunofluorescence. High positive rates, 
varying from 70 to 80% were observed when other diagnostic methods, such as culture and serology, were 
associated to immunofluorescence (20,21). Financial problems did not allow these techniques to be performed in the 
present study. 

The presence of RSV was detected in the nasopharyngeal secretion in 25% of children with AOM. The 
significance of viral infections as a triggering element of inflammatory alterations in the upper airway that foster 
growth of secretion in the middle ear and subsequent bacterial proliferation is well known (27). There is, however, 
evidence suggesting that some kinds of viruses and, particularly RSV, may actively invade the middle ear, 
contributing directly in the pathogenesis of AOM (28). 

The results of the present study emphasize the importance of ARDs as a significant cause of morbidity during 
infancy, particularly in the first year of life, confirming its seasonality and association with RSV. 
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