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ABSTRACT: Objective: To analyze the characteristics of hospitalizations
for respiratory diseases in children and adolescents admitted to a
reference hospital in Ceard in 2023. Method: This is a descriptive, cross-
sectional, quantitative study using secondary data from the SUS Hospital
Morbidity Information System accessed via TABNET in July 2024. The
study focused on children and adolescents (0-19 years old) hospitalized in
2023 with respiratory diseases. Variables such as age group, color/race,
days of hospitalization and average length of stay were investigated. The
data was analyzed using descriptive statistics. Results: In 2023, there were
2,785 pediatric hospitalizations for respiratory diseases, with a
predominance of pneumonia (40%) and a higher incidence in boys
(56.6%), totaling costs of R$4.5 million, with peaks between March and
May. Conclusion: The main causes of hospitalization were pneumonia,
bronchitis, bronchiolitis and influenza, with a higher incidence in boys. It
is necessary to implement strategies that intensify prevention,
vaccination, hygiene education and appropriate treatment.

KEyworbDs:  Adolescent. Child. Respiratory tract diseases.
Hospitalization.

REsumo: Objetivo: Analisar as caracteristicas das hospitalizagdes por
doencas respiratorias em criancgas e adolescentes internados em 2023 em
um hospital de referéncia no Ceara. Método: Pesquisa descritiva,
transversal, quantitativa, com dados secunddrios do Sistema de
Informacdo sobre Morbidades Hospitalares do SUS acessados pelo
TABNET em julho de 2024. O estudo centrou-se em criangas e
adolescentes (0-19 anos) hospitalizados em 2023, com doencas
respiratdrias. Foram investigadas variaveis como faixa etaria, cor/raga,
dias de internagao e média de permanéncia. Os dados foram analisados
por estatistica descritiva. Resultados: Em 2023, ocorreram 2.785
internagGes pediatricas por doengas respiratdrias, com predominancia de
pneumonia (40%) e maior incidéncia em meninos (56,6%), totalizando
custos de RS 4,5 milhdes, com picos entre margo e maio. Conclusio: As
principais causas de internacdo foram pneumonia, bronquite,
bronquiolite e influenza, com maior incidéncia em meninos, sendo
necessario implementar estratégias que intensifiquem a prevencao,
vacinacdo, e educa¢do em higiene e tratamento adequado.
PALAVRAS-CHAVE: Adolescente. Crianga. Doengas respiratérias.
Hospitalizacdo.

SAUD PEsQ. 2025;18:e-13134 - e-ISSN 2176-9206



https://doi.org/10.17765/2176-9206.2025v18e13134

RESPIRATORY DISEASES: A PROFILE OF HOSPITALIZATIONS AMONG CHILDREN AND ADOLESCENTS IN A CEARA HOSPITAL

INTRODUCTION

Respiratory diseases in children and adolescents represent a significant global public health
concern. These conditions encompass a wide range of acute and chronic disorders affecting the
respiratory system, including bronchopulmonary infections, bronchiolitis, and bronchiectasis. The
severity of these diseases is exacerbated by factors such as tobacco exposure, air pollution, adverse
occupational conditions, malnutrition, low birth weight, and early pulmonary infections. Furthermore,
socioeconomic determinants increase the prevalence and severity of these pathologies by influencing
access to healthcare services.!™

In the United States, a rise in acute respiratory diseases among children and adolescents was
observed during the summer of 2022. This increase was attributed to higher circulation of
rhinovirus/enterovirus (RV/EV), particularly enterovirus D68 (EV-D68). Surveillance data indicated an
uptick in emergency department visits by young individuals with acute respiratory infections and
asthma/reactive airway disease, alongside a rise in RV/EV and EV-D68 positivity rates.*

Data from the Mortality Information System in Ceara, Brazil, indicate that 1,590 deaths due to
respiratory diseases were recorded among children and adolescents between 2012 and 2022. The most
affected age group was infants under one year old, accounting for 661 cases (41.57% of the total).
Among children (under 10 years), there were 1,179 deaths, while 411 deaths were recorded among
adolescents (10—19 years). The number of deaths was higher among children, representing 74.15% of
cases, compared to 25.85% among adolescents.’

Studies on respiratory diseases in children and adolescents have been conducted worldwide. For
instance, research in the United States analyzed the incidence and severity of influenza in individuals
under 18 years old between October 1, 2022, and April 30, 2023, identifying 2,762 hospitalizations. Most
infections were caused by influenza A virus (95.4%), predominantly H3N2. The average age of patients
was 5 years, with 57.4% being male and 50.5% presenting underlying medical conditions.®

Hospitalizations due to respiratory diseases in children are a global concern, with studies
reporting significant rates, such as 31% in Sri Lanka and 39.9% in Vietnam. Children under five years of
age are particularly vulnerable, with high hospitalization rates for pneumonia observed among those
under two years old. However, these studies face limitations, such as regional and socioeconomic
variations, which may restrict the applicability of findings to other populations.’

In Brazil, recent studies have focused on hospitalizations of children due to respiratory diseases
before and during the COVID-19 pandemic. Other research has reviewed the literature to identify the
causes of hospitalizations among Brazilian children under five years old and conducted a temporal and
financial analysis of pneumonia hospitalizations in this population. However, these studies present
limitations, including a predominant focus on children rather than adolescents and analyses restricted
to a single type of respiratory disease, making it challenging to conduct a comprehensive comparison of
these conditions.1%12

Given this context, the present study aimed to describe the characteristics of hospitalizations
due to respiratory diseases among children and adolescents admitted in 2023 to a referral hospital in
Cearad. This research contributes to promoting the health of children and adolescents by identifying the
primary respiratory diseases responsible for hospitalizations in 2023. Understanding these data enables
the formulation of preventive strategies, such as vaccination and health education, which reduce
morbidity, alleviate hospital burdens, optimize resources, and improve the quality of life for children
and their families.
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METHODOLOGY

This study is a descriptive, cross-sectional research with a quantitative approach, utilizing
secondary data from the Hospital Morbidity Information System of the Unified Health System (SUS).
Data were accessed through TABNET, available on the Department of Informatics of SUS (DATASUS)
website, in July 2024.

The study included patients aged 0 to 19 years who were hospitalized in 2023 at the Albert Sabin
Children's Hospital (HIAS), following the Ministry of Health's definition, which considers adolescence to
extend until 19 years, 11 months, and 29 days.®> The year 2023 was selected as it recorded the highest
number of hospitalizations due to respiratory diseases within the 2019-2024 period, according to the
system's data.

The sample comprised all publicly accessible data on hospitalizations of children and adolescents
for diseases classified under Chapter X of the International Classification of Diseases (ICD-10), specifically
respiratory system diseases. Included hospitalizations were due to acute pharyngitis, acute tonsillitis,
acute laryngitis and tracheitis, other acute upper respiratory infections, influenza, pneumonia, acute
bronchitis, and acute bronchiolitis, as well as chronic diseases of the tonsils and adenoids and other
upper respiratory tract diseases, such as bronchitis, emphysema, chronic obstructive pulmonary disease
(COPD), and asthma. Data on sinusitis, bronchiectasis, and pneumoconiosis, which showed null values
for the entire year of 2023, were excluded from the analysis.

The investigated variables included: respiratory diseases; age groups (under 1 year, 1-4 years,
5-9 years, 10-14 years, and 15-19 years); patients' race/skin color (White, Black, Brown, Yellow,
Indigenous, or Unspecified); the value of approved Hospitalization Authorization (AlH in Portuguese) in
Brazilian reais (BRL); total days of hospitalization corresponding to approved AlH; and the average length
of hospital stay.

Data were collected by accessing the SIH/SUS platform on the DATASUS website
(https://datasus.saude.gov.br/), navigating to TABNET, and selecting the "Epidemiology and Morbidity"

section. Within this section, the "SUS Hospital Morbidity" option was chosen, followed by "General, by
place of hospitalization - from 2008," with geographic coverage for Ceara. In the SIH/SUS platform, the
ICD-10 morbidity list was selected for rows, while the variables of age group, sex, and race/skin color
were selected for columns, resulting in the download of datasets in Comma-Separated Values (CSV)
format for each variable. The analysis period covered January to December 2023, and age groups
included under 1 year, 1-4 years, 5-9 years, 10—14 years, and 15-19 years. The dataset content varied
based on the variable, including information on hospitalizations, total costs, days of hospitalization, or
average length of stay.

Data were organized using Microsoft Excel 365 and subsequently imported into Jamovi 2.5.6
software. A descriptive statistical analysis was conducted, calculating relative (%) and absolute (n)
frequencies and creating tables to present the results. To illustrate the distribution of the most prevalent
respiratory diseases during the period (pneumonia, acute bronchitis, acute bronchiolitis,
bronchitis/emphysema/COPD, asthma, and other respiratory diseases), a clustered bar chart was
produced.

As the data used in this study are publicly available and do not include identifiable personal
information about patients, submission to a Research Ethics Committee was not required, in accordance
with Resolution 466/2012 of the Brazilian National Health Council.
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RESULTS

In 2023, a total of 2,785 hospitalizations of children and adolescents were recorded at the Albert
Sabin Children's Hospital (HIAS) (Table 1). The leading cause of hospitalization was pneumonia,
accounting for 1,113 cases (40%), followed by acute bronchitis and acute bronchiolitis, with 682 cases
(24.5%), and influenza, with 273 cases (9.8%). Other acute upper respiratory infections totaled 63 cases
(2.3%), while asthma was responsible for 302 hospitalizations (10.8%). Less frequent conditions included
acute laryngitis and tracheitis, with 24 cases (0.9%), and other respiratory diseases, totaling 278 cases
(10%). Acute pharyngitis and acute tonsillitis, bronchitis/emphysema and other chronic obstructive
pulmonary diseases, and other upper respiratory tract diseases were also recorded but in smaller
numbers.

Table 1. Proportion of hospitalizations for respiratory diseases among children and adolescents at HIAS, 2023.

Hospltallzatlons
Morbidities

Acute pharyngitis and tonsillitis 3 0.1
Acute laryngitis and tracheitis 24 0.9
Other acute upper respiratory infections 63 2.3
Influenza (flu) 273 9.8
Pneumonia 1113 40.0
Acute bronchitis and bronchiolitis 682 24.5
Other diseases of the nose and sinuses 2 0.1
Chronic tonsil and adenoid diseases 1 0.0
Other upper respiratory diseases 18 0.6
Bronchitis, emphysema, and chronic obstructive pulmonary disease 26 0.9
Asthma 302 10.8
Other respiratory diseases 278 10.0

Source: adapted from the Ministry of Health - SUS Hospital Information System (SIH/SUS).

Data from Table 2 indicates that pneumonia was the leading cause of hospitalization, particularly
among children under 1 year of age, representing 49.2% of cases in this age group. Acute bronchitis and
acute bronchiolitis also showed high incidence, especially among children aged 1 to 4 years, accounting
for 46.4% of hospitalizations. Influenza was most prevalent among children under 1 year, comprising
14.1% of cases. Other conditions exhibited lower hospitalization percentages, with chronic diseases of
the tonsils and adenoids being the least frequent across all age groups.
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Table 2. Age group distribution of hospitalizations for respiratory diseases among children and adolescents at HIAS, 2023.

lll-ll-ll--ll-

n
Acute pharyngitis and tonsillitis 0.1 0
Acute laryngitis and tracheitis 7 07 13 13 3 06 1 06 0 00
Other acute upper respiratory infections 10 10 27 27 18 36 6 37 2 33
Influenza (flu) %4 14' 84 83 31 61 9 55 2 33
Pheumonia 30 29. 46 46. 23 45, 7 43, 3 58.
9 6 8 3 0 5 1 3 5 3
Acute bronchitis and bronchiolitis 49 47 14 14 24 47 . 85 2 33
3 2 9 8 4
Other diseases of the nose and sinuses 0 00 O 00 O 00 1 06 1 17
Chronic tonsil and adenoid diseases 0 00 O 00 O 00 1 06 0 00
Other upper respiratory diseases 1 0.1 6 06 10 20 1 06 0 0.0
Bronchitis, emphysema, and chronic obstructive 10 10 8 08 4 08 2 12 2 33
pulmonary disease
13 13, 12 23. 3 19
Asthma 11 1.1 - 6 1 9 5 g 1.7
. . 11 11. 12. 2 15, 1 25.
Other respiratory diseases 56 54 - 6 64 6 6 9 5 0

Source: adapted from the Ministry of Health - SUS Hospital Information System (SIH/SUS).

Regarding race/ethnicity, there were 5 cases among Black patients and 2,780 cases among Mixed-
race (Pardo) patients. Among the leading diseases, the most notable were: pneumonia, with 2 cases among
Black patients (0.18%) and 1,111 among Mixed-race patients (40%); acute bronchitis and acute
bronchiolitis, with 1 case among Black patients (0.09%) and 681 among Mixed-race patients (24.5%);
asthma, with 302 cases among Mixed-race patients (10.9%) and none among Black patients (0%); and
influenza, with 1 case among Black patients (0.09%) and 272 among Mixed-race patients (9.8%).

Hospital stay durations varied across conditions. Patients with acute pharyngitis and tonsillitis had
an average hospital stay of 2 days, totaling 6 days during the period. Acute laryngitis and tracheitis had an
average stay of 3 days, summing up to 71 days, while other acute upper respiratory tract infections totaled
189 days, also with a 3-day average. Influenza had an average hospitalization duration of 7 days, totaling
1,922 days, and pneumonia had an average of 8.8 days, amounting to 9,782 days in total.

Patients with acute bronchitis and bronchiolitis had an average stay of 3.1 days, with a total of
2,087 days. Other nasal and paranasal sinus diseases had an average stay of 9.5 days, totaling 19 days.
Chronic diseases of the tonsils and adenoids averaged 1 day, whereas other upper respiratory tract
diseases had an average of 4.2 days, totaling 76 days. Chronic obstructive pulmonary diseases, including
bronchitis emphysema, averaged 22.1 days, with a total of 574 days. Asthma had an average hospital stay
of 3 days, summing to 894 days, while other respiratory diseases averaged 18.9 days, totaling 5,256 days.

The total hospitalization costs amounted to RS 4,499,829.51. Pneumonia accounted for the
largest portion of the costs, totaling RS 2,079,061.22, approximately 46.2% of the total. Expenses related
to influenza were RS 398,539.30 (8.9%), while costs for other acute upper respiratory tract infections
totaled RS 24,194.29 (0.5%). Acute laryngitis and tracheitis incurred costs of RS 14,719.60 (0.3%). Other
conditions, including acute bronchitis and bronchiolitis, contributed RS 291,367.88 (6.5%) to the total
expenditures. Figure 1 illustrates the monthly distribution of respiratory diseases among children and
adolescents hospitalized at HIAS in 2023.
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Figure 1. Monthly distribution of respiratory disease hospitalizations among children and adolescents at HIAS, 2023.
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Figure 1 reveals distinct seasonal patterns in respiratory diseases among children and adolescents
hospitalized at HIAS in 2023. Influenza cases peaked in April, with a significant increase starting in March,
followed by a declining trend after May. Pneumonia exhibited pronounced peaks in May and October, with
gradual decreases in subsequent months. Acute bronchitis and bronchiolitis cases rose in April, followed by
a decline after May. Asthma showed a relatively stable incidence throughout the year, with a slight increase
in May. The highest incidence of these respiratory diseases occurred between March and May, with early
signs of rising cases appearing as early as February.

DIScUSSION

The results of this research revealed a total of 2,785 hospital admissions of children and
adolescents at the Albert Sabin Children's Hospital (HIAS) in 2023, with pneumonia identified as the
leading cause, accounting for 1,113 cases (40%). Acute bronchitis and bronchiolitis were responsible for
682 cases (24.5%), followed by influenza, with 273 cases (9.8%). Other acute upper respiratory tract
infections totaled 63 cases (2.3%), while asthma accounted for 302 hospitalizations (10.8%). These
findings align with national trends, where pneumonia is the primary cause of hospitalization,
representing 44.2% of admissions in 2023, followed by acute bronchitis and bronchiolitis, which
constituted 17.4% of hospitalizations in the same year.?

The predominance of pneumonia and bronchiolitis as major causes of hospitalization is
consistent with existing literature, which often identifies these conditions as common among children
and adolescents. Community-acquired pneumonia, frequently caused by pathogens such as
Streptococcus pneumoniae and Mycoplasma pneumoniae, remains a significant cause of pediatric
hospitalizations globally. Additionally, acute respiratory infections, including bronchiolitis, result in a
considerable number of hospitalizations among children under five years old. The respiratory syncytial
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virus (RSV), in particular, is a major contributor to hospitalizations in children under two years of age,
emphasizing the importance of early diagnosis and management.#16

In the Brazilian context, this situation is mirrored in the prevalence of chronic respiratory
diseases. For instance, a study conducted between September 2013 and February 2014 reported a
prevalence of 6.1% in children under six years, 4.7% in children aged six to twelve, and 3.9% in
adolescents aged thirteen and above. The high prevalence among children under six highlights the need
for intensive pharmacological treatment, with significant use of medications such as inhalers and
spacers—56.6% of users relied on these devices. The most commonly used drug classes, including short-
acting B2 agonists and antihistamines, reflect the ongoing management of respiratory conditions in this
vulnerable age group.'’

However, a study on hospitalizations due to respiratory diseases in Brazil revealed a continuous
decline in hospitalizations for pneumonia and other respiratory conditions after 2020. While the present
research highlighted a 2023 scenario where these conditions remained predominant in pediatric
admissions, the referenced study indicated a temporary impact of the pandemic. This included an initial
reduction in hospitalizations, followed by a resurgence, particularly for acute bronchitis and
bronchiolitis.?

There was also a higher incidence of hospitalizations among male patients, particularly for
pneumonia and acute bronchitis/bronchiolitis. The literature suggests that boys may have a greater
predisposition to respiratory diseases during childhood, possibly due to hormonal and physiological
differences in lung development. Studies indicate that boys often experience more severe respiratory
conditions and have a greater need for inhalation treatments.81°

An analysis of age groups revealed that children under one year of age had the highest
prevalence of pneumonia, while acute bronchitis and bronchiolitis were more common in children aged
1 to 4 years. These findings are consistent with other studies highlighting respiratory diseases as
significant causes of morbidity and mortality in children under five. The high susceptibility of children in
this age group to respiratory infections reflects their vulnerability to such conditions.3*>20

Regarding racial and skin color differences, the study found that the majority of cases occurred
among mixed-race patients, with fewer hospitalizations observed among Black patients. Other research
has identified significant racial disparities in the incidence of infectious respiratory diseases, with
minority groups often being more affected. Factors such as obesity, diabetes, and common pulmonary
diseases in marginalized populations can worsen respiratory infection outcomes. Socioeconomic and
racial disparities have been associated with higher rates of hospitalization and mortality.?>%?

The length of hospital stays varied, with bronchial emphysema and other chronic obstructive
pulmonary diseases showing the longest average duration of 22.1 days. Other respiratory conditions,
such as pneumonia, had an average stay of 8.8 days. The severity of the diseases, the need for
respiratory support, and exacerbations (such as changes in arterial blood gas levels) are factors
influencing the duration of hospitalizations. For instance, pneumonia and RSV infections are associated
with longer hospital stays and higher costs.?24

The total hospitalization costs amounted to RS 4,499,829.51, with pneumonia accounting for
46.2% of these costs and influenza for 8.9%. Other expenditures were also significant, reflecting the
considerable economic impact of hospitalizations due to respiratory diseases. On a global scale, the
economic burden of pediatric hospitalizations for respiratory illnesses is notable, as demonstrated by
studies conducted in the United States.?>2°

The increase in the incidence of respiratory diseases between March and May and again in
October can be attributed to seasonal and environmental factors, such as increased humidity and lower
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temperatures during the transition from summer to autumn, as well as temperature fluctuations and
pollen levels in spring. These peaks reflect a trend observed in Brazil, where respiratory infections rise
during winter due to the greater survival of pathogens and increased host susceptibility during colder
months.2’-28

Despite the importance of these findings, some limitations should be considered, such as the
quality and timeliness of secondary data and the scarcity of specific studies focusing on adolescents.
Additionally, the absence of a time series analysis spanning multiple years limits the ability to establish
long-term patterns of respiratory diseases.

Nevertheless, the results underscore the need for continuous monitoring and hospital resource
planning for respiratory diseases in children and adolescents in Ceard. Implementing awareness
campaigns and vaccination programs through the Brazilian Unified Health System (SUS), based on
hospitalization peak data, could improve child health and the efficiency of the healthcare system. Such
preventive interventions at the primary care level would support the prevention of respiratory diseases.

Overall, the results indicated that pneumonia, acute bronchitis, and influenza were the leading
causes of hospitalizations at HIAS in 2023, with a higher incidence among male patients. An important
finding was the identification of hospitalization peaks between March and May. Furthermore,
pneumonia accounted for nearly half of the hospital costs, emphasizing the need for preventive
strategies to reduce both morbidity and the financial burden associated with these hospitalizations.

Looking ahead, future research should explore the reasons behind the higher prevalence of
hospitalizations among boys, considering biological, social, and behavioral factors. Additionally, time
series studies could be valuable in confirming disease patterns in children. It is also important to assess
the effectiveness of targeted seasonal interventions, such as vaccination campaigns and health
education programs, to reduce the incidence of respiratory diseases during critical periods.

PRACTICAL IMPLICATIONS OF THE STUDY

The practical implications of this study for healthcare include enhancing hospital planning and
management by focusing on anticipating periods of higher hospitalization demand (peak months).
Standardizing protocols for managing pneumonia and bronchiolitis could improve care efficiency and
reduce hospitalization times, thereby lowering associated costs.

Additionally, the findings highlight the need to strengthen vaccination campaigns and preventive
actions in primary care to reduce the occurrence of respiratory diseases. The study also underscores the
importance of training healthcare teams to address the specific needs of high-risk groups, such as infants
under one year of age and male patients. These measures could lead to better resource utilization and
improved pediatric care quality.

CONCLUSION

This research revealed that pneumonia is the leading cause of respiratory disease-related
hospitalizations among children and adolescents at HIAS, accounting for the majority of financial
resources expended. The higher prevalence of hospitalizations among male patients may indicate
greater vulnerability of this group to respiratory diseases.

The observation of increased hospitalizations between March and May suggests the need for
future investigations to explore possible seasonal or environmental influences. The findings can guide
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resource allocation for prevention and treatment, highlighting the importance of targeted health

campaigns, particularly for male populations.
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