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ABSTRACT

Objective: to identify the association between sociodemogra-
phic and epidemiological variables in children with COVID-19
and the hospitalization outcome. Methods: this was a cross-
-sectional, analytical study using secondary data on children
with COVID-19 from birth to nine years of age, reported on
the Influenza Epidemiological Surveillance System and e-SUS
Epidemiological Surveillance. Sociodemographic variables
(age, gender, race, region of residence), epidemiological varia-
bles (diagnostic criteria, symptoms, comorbidities, evolution),
and hospitalization outcomes were extracted. Descriptive sta-
tistics, inferential analysis using Chi-square test and Poisson
model with robust variance, bivariate and multiple analysis
were carried out. Results: there were a total of 1,048 cases,
37.5% up to the age of three, 96.3% laboratory-confirmed,
and 58.0% symptomatic. In the final adjusted model, associa-
tion was found between the variables: age group, color/race,
and region of residence with the prevalence of hospitalization
for COVID-19. Conclusion: in this study, age was a protective
factor against hospitalization for COVID-19, while color/race
and child’s regional office of residence were factors that incre-
ased prevalence of this outcome. Contribution to practice:
data can support and strengthen issues related to health of
children with COVID-19 in both literature and practice, broa-
dening discussions among health managers and professionals
and promoting public policies to prevent the disease.
Descriptors: Child; COVID-19; Child Health; Epidemiology;
Pandemics.

RESUMO

Objetivo: identificar a associagdo entre variaveis sociode-
mograficas e epidemioldgicas de criangas com COVID-19 e o
desfecho internacdo. Métodos: estudo transversal, analitico
com dados secundarios de criangas com COVID-19 do nas-
cimento aos nove anos, notificados no Sistema de Vigilancia
Epidemiolégica da Gripe e no e-SUS Vigilancia Epidemiolé-
gica. Extrairam-se varidveis sociodemograficas (idade, sexo,
raca, regional de residéncia), epidemiolégicas (critério diag-
nostico, sintomatologia, comorbidade, evolugio) e desfecho
internacdo. Realizada estatistica descritiva, anélise inferencial
com teste de Qui-quadrado e aplicado o modelo de Poisson
com varidncia robusta, analise bivariada e multipla. Resulta-
dos: totalizaram-se 1.048 casos, apresentando 37,5% até os
trés anos, com confirmacdo laboratorial em 96,3% e 58,0%
sintomaticos. No modelo final ajustado, identificou-se asso-
ciagdo entre as variaveis: faixa etaria, cor/raga e regional de
residéncia com a prevaléncia de internagdo por COVID-19.
Conclusao: neste estudo a idade foi fator de protegdo contra
a internagdo por COVID-19 e a cor/racga e a Secretaria Regio-
nal de residéncia da crianga foram fatores que aumentaram a
prevaléncia deste desfecho. Contribui¢do para a pratica: os
dados podem subsidiar e fortalecer na literatura e, na pratica,
assuntos relacionados a satde da crianga com COVID-19, am-
pliando discussodes entre gestores e profissionais da saude e
promovendo politicas publicas para a prevengao da doenga.
Descritores: Crianca; COVID-19; Satide da Crianga; Epidemio-
logia; Pandemias.
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Introduction

COVID-19 is an infectious disease characterized
by high virulence and rapid transmissibility™®. Several
variants circulate worldwide, with omicron standing
out as the one responsible for the increase in cases in
the last two years, justified by the high potential for
transmission and dissemination by the successive
mutations that have occurred, which contribute to the
increase in cases in the child population®.

In children, unspecific symptoms usually appe-
ar, such as cough, fever, runny nose, anosmia, ageusia,
myalgia, fatigue, and headache, and complications
such as Severe Acute Respiratory Syndrome (SARS)®.
Younger children, especially babies, are the most vul-
nerable to this disease. This information is justified by
the fact that younger children are at high risk of being
hospitalized for serious respiratory diseases® and,
due to their immune fragility, are more susceptible to
falling ill.

In this context, a review shows that the num-
ber of hospitalizations of children due to COVID-19
varies according to the country of origin of the study:.
For example, in the United States (US), this figure is
considered low, but 32.7% of children under the age
of two were hospitalized. In Italy, 57.7% were hospita-
lized®. Another study developed with secondary data
in the USA shows that 2,293 children hospitalized be-
tween March 2020 and May 2021 had SARS caused by
COVID-19. Of this number, 745 (32.5%) were under 2
years old®,

Thus, more than 775 million cases of COVID-19
have been recorded worldwide?. In Brazil, more than
38 million cumulative cases of the disease have been
recorded until January 2024, of which more than 7.3
million cases occurred in the Northeast region. Of the-
se, 1.4 million are from Ceara®, where 67,758 cases
were recorded in children aged zero to nine by Janua-
ry 2024, In Fortaleza, in the same period, more than
12,000 cases were reported in children up to the age
of nine",

Despite preliminary scientific evidence identi-
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fying that children have a milder clinical picture of CO-
VID-19, in 2020, the Paediatric Society of the United
Kingdom issued an alert reporting new clinical pre-
sentations in children and adolescents, possibly rela-
ted to COVID-19, characterized as a worsening of the
case: Paediatric Multisystem Inflammatory Syndrome
with a broad spectrum of signs and symptoms. Follo-
wing this alert, other countries such as Spain, France,
the United States, and Brazil also reported cases®?.

In addition, another factor that deserves atten-
tion is the presence of comorbidities before infection
with the virus, making it a risk factor for more seve-
re cases of the disease in children®?, highlighting the
need for more specialized health care for this popu-
lation.

Thus, even among children, there are groups
with a higher risk of progressing to severe cases and,
consequently, hospitalization or death, such as chil-
dren under two years of age; those diagnosed with
chronic lung diseases; those with heart disease; those
with diabetes; those who are immunosuppressed; and
patients with kidney failure®?,

Despite the vast number of publications on the
disease, there is still a need for more studies related
to children regarding the hospitalization profile of
children with COVID-19, as well as their sociodemo-
graphic and epidemiological characteristics. Given the
above, to contribute to promoting the health of pedia-
tric patients in the research municipality, it is necessa-
ry to carry out studies aimed at analyzing the factors
that influence the hospitalization of this public.

This study aimed to identify the association
between sociodemographic and epidemiological va-
riables in children with COVID-19 and the hospitali-
zation outcome.

Methods

This is a cross-sectional, analytical and explo-
ratory study carried out between February 2020 and
February 2021. The research report was guided by the
Strengthening the Reporting of Observational Studies
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in Epidemiology (STROBE) tool. It took place in For-
taleza, the capital of Cear3, in the Northeast region of
Brazil.

The municipality of Fortaleza has around
2,703,391 inhabitants, and 121 neighborhoods, distri-
buted in seven Regional Executive Secretariats (SER),
ranging from I to VI, in addition to the Regional Se-
cretariat of the Centre(*, organized according to the
territorial division of the research period (Figure 1).
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Figure 1 - Map of the territorial division of the mu-
nicipality of Fortaleza according to neighborhood and
Regional Executive Secretariat. Fortaleza, CE, Brazil,
2020-2021

The study population consisted of children
with COVID-19 from birth to nine years of age, noti-
fied in the Influenza Epidemiological Surveillance Sys-
tem (SIVEP Gripe) and e-SUS (Brazilian National He-
alth System) Epidemiological Surveillance (e-SUS-VE),
from February 2020 to February 2021, totaling 1048
cases. This period was defined. It was the beginning of
the pandemic in Brazil and the age group up to nine
years old because it represents the high concentration
of cases in children in the study municipality.

The inclusion criteria were being a confirmed
case of COVID-19, aged between zero and nine years
old, living in the municipality of Fortaleza-Cear3, no-
tified on SIVEP Gripe and e-SUS-VE, with a record of
onset of symptoms between February 2020 and Fe-
bruary 2021.

outcome

Confirmed cases of the disease were children
who tested positive for Reverse Transcription follo-
wed by Polymerase Chain Reaction (RT-PCR) or who-
se final diagnosis was COVID-19, either by clinical,
epidemiological, or imaging criteria.

The variables used were sociodemographic
data (gender, race/skin color, age group, region of
residence), epidemiological data (diagnostic criteria,
type of test, symptoms, morbidity, evolution, place of
hospitalization), and hospitalization outcome, extrac-
ted from the eSUS-VE and SIVEP-Gripe Information
Systems, made available by the Fortaleza Epidemiolo-
gical Surveillance Cell, in a Microsoft Excel program.
The data was collected in May 2022 by undergraduate
and postgraduate nursing students at the institution
where the study was carried out.

After organizing and consolidating the databa-
ses, a descriptive statistical analysis was carried out
with absolute and percentage frequency distribution
of the sociodemographic and epidemiological varia-
bles. To identify the factors associated with COVID-19
hospitalization, the prevalence of the outcome was
first estimated according to the research variables
using Pearson’s chi-square test, with a significance le-
vel of 5%.

Subsequently, the Poisson model with robust
variance was applied, both bivariate and multivariate.
In this analysis, the dependent variable hospitaliza-
tion was filtered to remove the ignored variables and
then the ignored data from the independent varia-
bles was removed, resulting in 521 children with CO-
VID-19, of whom 188 were hospitalized. Finally, the
crude and adjusted prevalence ratios (PR) of the data
were estimated, with their respective 95% confidence
intervals (95% CI). The data was subjected to statisti-
cal treatment in R version 4.3.3.

The study was approved by the Ethics and
Research Committee of the Federal University of
4,663,788/2021
and Certificate of Submission for Ethical Appraisal
42815121.0.0000.5054. The Informed Consent Form
was waived, considering that only secondary data ob-

Ceara under opinion number

tained from health information systems was used.
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Results

Concerning sociodemographic characteristics,
Table 1 shows that the sample was made up of chil-
dren with COVID-19 from birth to nine years of age,
mostly female, of brown race/color, aged between one
and three years, and living in Regions V and VI.

Table 1 - Sociodemographic characteristics of chil-
dren confirmed with COVID-19 (n=1,048). Fortaleza,
CE, Brazil, 2020-2021

Variables n (%)

Gender
Female 524 (50.0)
Male 522 (49.8)
Ignored 2(0.2)

Race / Color

White 138 (13.2)
Black 10 (1.0)
Yellow 16 (1.5)
Brown 605 (57.7)
Ignored 279 (26.6)

Group age (years)
<1 213 (20.3)
1to3 394 (37.6)
4t06 226 (21.6)
7t09 215 (20.5)

Executive Regional Office of Residence
I 121 (11.5)
II 202 (19.3)
111 118 (11.3)
1\ 102 (9.7)
\Y% 228(21.8)
VI 277 (26.4)

Source: SIVEP and e-SUS

Of the entire sample, most children had no co-
morbidities, but the main ones were respiratory dise-
ase (1.9%), neurological disease (1.9%), heart disease
(1.8%), diabetes (0.9%), immunodeficiency (0.6%)
and obesity (0.3%), with an emphasis on the preva-
lence of respiratory and neurological diseases.

In terms of epidemiological characteristics,
most of the children were diagnosed with COVID-19
by laboratory tests, especially the RT-PCR test. The
presence of more than one symptom of the disease was
predominant and among the children who presented
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only one symptom, fever, cough, and dyspnea were
the most prevalent symptoms. Most of the children
were cured. Of those hospitalized, the majority were
admitted to the wards. There were a total of 17 deaths
(three deaths without hospitalization and 14 (6.3%)
deaths after hospitalization) as shown in Table 2.

Table 2 - Clinical and epidemiological characteristics
of resident children aged zero to nine years with CO-
VID-19 (n=1,048). Fortaleza, CE, Brazil, 2020-2021

Variables n (%)
Diagnostic criteria
Laboratory 1,009 (96.3)
Clinical-epidemiological 37 (3.5)
Imaging 1(0.1)
Clinical 1(0.1)
Type of test (n=1,009)
RT-PCR* 436 (43.2)
Rapid antibody test 419 (41.5)
Rapid-antigen test 122 (12.1)
Unspecified rapid test 10 (1.0)
RT-PCR + Rapid-antibody test 1(0.1)
RT-PCR + Rapid-antigen test 2(0.2)
Serology test 3(0.3)
Electrochemiluminescence 2(0.2)
Tracheal aspiration 1(0.1)
Unknown 13 (1.3)
Symptomatology
Asymptomatic 287 (27.4)
Only one symptom 102 (9.7)
More than one symptom 607 (58.0)
Unknown 52 (4.9)
Comorbidity
None 752 (71.7)
One comorbidity 59 (5.6)
More than one comorbidity 7 (0.7)
Has comorbidity, but not specified 20 (2.0)
Unknown 210 (20.0)
Evolution
Cured 507 (48.4)
Death without hospitalization 3(0.3)
Hospitalization 223 (21.3)
Home treatment 39 (3.7)
Ignored 276 (26.3)
Place of hospitalization (n=223)
Ward 188 (84.3)
Intensive Care Unit 35 (15.7)

*RT-PCR: Reverse Transcription-Polymerase Chain Reaction
Source: SIVEP and e-SUS

There was a statistically significant association
between the variables age, color/race, comorbidity,
and Regional Executive Secretariat of residence with
the investigated outcome (Table 3).
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Table 3 - Association between sociodemographic and epidemiological variables of children with COVID-19 and
the prevalence of hospitalization (n=188). Fortaleza, CE, Brazil, 2020-2021

Percentage of total Prevalence of hospitaliza-

Crude analysis Hospitaliza-

Variable sample tion for COVID-19 p-value* i
tion PR* (*CI95%)
n (%) n (%)
Age group
0-3 351 (67.4) 169 (48.1) 1.0
4-6 87 (16.7) 14 (16.1) <0.001 0.21(0.11-0.37)
7-9 83 (15.9) 5 (6.0) <0.001 0.07(0.02-0.16)
Color/Race
White 95 (18.2) 12 (12.6) 1.0
Brown 426 (81.8) 176 (41.3) <0.001 4.87(2.68-9.64)
Gender
Female 252 (48.4) 85 (33.7) 1.0
Male 269 (51.6) 103 (38.3) 0.300 1.22(0.85-1.75)
Comorbidity
No 459 (88.1) 153 (33.3) 1.0
Yes 62 (11.9) 35 (56.5) <0.001 2.59(1.52-4.47)
Regional Executive Secretariat of residence
1 74 (14.2) 40 (58.8) 1.0
I 68 (13.1) 16 (21.6) <0.001* 5.18(2.53-11.0)
11 46 (8.8) 21 (45.7) <0.010* 3.05(1.38-6.89)
v 46 (8.8) 16 (34.8) 0.120* 1.93(0.85-4.43)
\ 136 (26.1) 43 (31.6) 0.130* 1.68(0.88-3.32)
VI 151 (29.0) 52 (34.4) 0.051* 1.90(1.01-3.72)
*p-value of Pearson’s Chi-square test; 'RP: Prevalence Ratio; *CI: Confidence Interval
In the final adjusted model, the variables age,
color/race, and SER of residence continued to explain ~ Color/Race
the occurrence of the outcome investigated. There was White 1.0
a62% and 86% reduction in hospitalization when the Brown 2.67(1.54-5.10) 0.001
children were aged 4 to 6 and 7 to 9, respectively, com- cend
pared to those who were younger. The prevalence of eneer
Female 1.0

the outcome in children with brown skin color was
2.67 times that of those with white skin. Living in SER Male 1.23(0.92-1.65) 0.200
I increased the prevalence of hospitalization by 106% Comorbidity

compared to those in SER II (Table 4). N L0
0 :

Table 4 - Poisson regression with robust variance Yes 140(0.95-2.02) 0.080

of the demographic and epidemiological variables of = Regional Executive Secre-
children with COVID-19 and the prevalence of hospi-  f2riatof Residence

talization (n=188). Fortaleza, CE, Brazil, 2020-2021 1l 1.0
. Adjusted Analysis I 2.06(1.17-3.81) 0.016
Variable o p-value
Hospitalization PR* (95%CI)
11 1.26(0.65-2.48) 0.500
Age group
0-3 1.0 v 1.23(0.61-2.50) 0.600
4-6 0.38(0.21-0.63) <0.001 v 1.17(0.67-2.15) 0.600
7-9 0.14(0.05-0.31) <0.001 VI 1.36(0.79-2.47) 0.300

(the Table 3 continue...) *PR: Prevalence Ratio; CI: Confidence Interval
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Discussion

As a result of this research, children aged four
to six and seven to nine years showed a protective fac-
tor for reducing hospitalization outcomes. Focusing
on hospitalization for COVID-19 and age group, 115
children and adolescents were evaluated, identifying
that the median age of hospitalized children was low-
er than that of non-hospitalized children, with empha-
sis on those up to three years of age who were subject-
ed to more hospitalizations, requiring more frequent
care in the Intensive Care Unit (ICU)®%. This finding
corroborates a study in European countries that ex-
plored factors associated with hospital admissions in
children, showing that those aged between two and
10 were less ill with COVID-19, with a lower percen-
tile of hospitalizations in intensive care units*®,

The rate of pediatric hospitalization tends to
increase with younger age groups. In hospitalizations
of children and adolescents, aged zero to 17, in the
[talian region, during the three waves of the pandemic
(2020-2021), most hospitalizations were among pa-
tients aged four and under®®. Other evidence showed
that COVID-19 confirmation was higher in school-
children (5 to 9 years old) and adolescents (10 to 19
years old), but concerning hospitalization, newborns/
infants had a higher percentage of hospitalization®?.

The proportion of severe and critical cases of
Chinese pediatric patients infected with Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
was progressively lower as the age group increased,
with 10.6% in children under one year old, 7.3% be-
tween 1 and 5 years old, 4.2% between 6 and 10 years
old, 4.1% between 11 and 15 years old and 3.0% in
those over 16 years old®®. From this perspective, it
was found that 10% of seriously ill children hospital-
ized with the virus in North American, Latin Ameri-
can, and European countries died, with an association
being identified among those under two years old®?.

While some ages can confer protective factors,
racial differences are also associated with hospital-
ization for COVID-19, in which the brown race con-
tributes to the higher prevalence of this outcome in
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children when compared to the white race. In a study
of 136 children hospitalized for COVID-19 in north-
ern Brazil, 117 were black/brown®?. A similar result
was found in a sample of 6,989 Brazilian children and
adolescents hospitalized with Severe Acute Respira-
tory Syndrome due to the disease, indicating a higher
prevalence of browns in 3,335 of the cases, also rep-
resenting the majority of deaths. However, in terms
of lethality, the indigenous population stood out®V. In
addition, hospitalized pediatric patients of the same
nationality, black or brown, have a high odds ratio
for death from COVID-19¢2, validating data from the
mortality rate of children from the disease in Brazil,
in which the highest frequency occurred in the brown
population®),

However, when evaluating cases with children
from England, Asians were more likely to be admit-
ted to hospitals, including the ICU, when compared
to whites. However, black, mixed, or other race chil-
dren were more likely to be hospitalized for 36 hours
or more®, In the United Kingdom, most children are
white, but there has been an association with a high-
er risk of hospitalization in intensive care units due
to COVID-19 in black children®). Thus, race may be a
determining factor in the hospitalization profile, pro-
gression to a more severe clinical condition, and, con-
sequently, a higher risk of mortality. In addition, dis-
parities involving hospitalizations linked to children
from racial minorities have important implications for
the management of hospitalized patients??.

Regarding the gender variable, which was not
statistically significant, it is important to note that
the profile data is like that found in another Brazilian
study, which showed that most children and adoles-
cents in a sample of 18,180 confirmed COVID-19 cas-
es were female”), As for data from China®, out of a
total of 2,135 children, 1,208 (56.6%), and England®@¥,
out of a population of 2,576,353 aged zero to 18,
1,318,747 (51.2%) were male, and of these, only 192
(0.01%) were hospitalized. These results suggest that,
in the population studied, gender was not a determin-
ing factor for SARS-CoV-2 infection.

Another association found in this study was
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the place of residence, where children living in SER
I when compared to those living in SER II, had a hi-
gher prevalence of hospitalizations. Regarding place
of residence, a study on the impacts of the pandemic
in Ceard highlighted that SER Il had a greater distribu-
tion of COVID-19 cases®?, certifying the spatiotempo-
ral spread in the neighborhoods of Fortaleza. In these
neighborhoods, there was a shift in the number of CO-
VID-19 cases from the more affluent neighborhoods,
concentrated in SER II, to the more vulnerable ones,
with a low or very low Human Development Index. It
can be inferred, then, that the rates of confirmed ca-
ses were due to the transmission of the virus from the
population with the highest purchasing power to the
poorest.

In addition, areas of greater social vulnerabi-
lity can lead to a higher rate of hospitalization, since
unequal access to health services affects the clinical
outcome of the disease®”, mainly because they con-
centrate on a population dependent on the public he-
alth system. Although many cases are concentrated in
upscale neighborhoods, these have a lower number
of deaths, unlike peripheral neighborhoods, where it
becomes higher, requiring urgent measures in regions
with a high rate of COVID-19 infection and poor living
conditions?®, Socio-economic characteristics are the-
refore related to the increase in COVID-19 mortality
among children, with low income and living in vulne-
rable areas being important factors in the pandemic
context??,

The COVID-19 pandemic has had a greater im-
pact in regions with greater social and economic ine-
quality, so tackling it goes beyond the biological field
and health sectors, having repercussions on the eco-
nomy, politics, and society, requiring attention to the
factors that intensify the population’s health vulnera-
bility?”.

Study limitations
Limitations include the study design and the

use of secondary data from Health Information Sys-
tems, which have gaps in the information, interfering

outcome

with the processing and debugging of the databases
collected.

Contributions to practice

It is important to highlight, in the literature
and practice, issues related to children’s health in the
context of COVID-19, which will increase discussions
among health managers and professionals, involving
public health policies at the local and national level,
especially about nursing, to monitor children and
their families to prevent the disease and minimize the
damage caused by the pandemic.

In this way, this study can contribute to impro-
ving health care for the child population, which was
initially underestimated because it was less affected
when compared to other age groups. In addition, it
may reinforce the relevance of investing in research
that focuses on the previous health, social, and eco-
nomic conditions of children with COVID-19, conside-
ring the vulnerabilities that exist in Brazil.

In this way, it will be possible to mitigate trans-
mission, prevent the development of the severe form
of the disease, hospitalizations, and deaths among
children, and consequently establish measures to con-
trol, prevent, and combat the disease.

Conclusion

In this study, age was a protective factor against
hospitalization for COVID-19 and color/race and Re-
gional Executive Secretariats of the child’s residence
were factors that increased the prevalence of this ou-
tcome. There was a reduction in the hospitalization
of children aged between 4 and 9 when compared to
those aged younger; the prevalence of the hospitaliza-
tion outcome in children with brown skin color was
higher than in those with white skin. Living in Regio-
nal Secretariat I, which concentrates on neighborhoo-
ds with a lower human development index, increased
the prevalence of hospitalization compared to Regio-
nal Secretariat II.

Thus, this study reinforces the need for future
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studies to deepen the association between the socio-
demographic and epidemiological variables of chil-
dren with COVID-19 and the hospitalization outcome.
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