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ABSTRACT
L] oo RETg e O s EIHIN/=E The aim of this study is to determine the prevalence of

respiratory infections in children admitted to Aboozar Children's Hospital in Ahvaz and the
associated risk factors.

A total of147 children aged 12 years and below admitted to the
emergency department were selected for this case-control study, including 96 children with
respiratory infections and 51 children without respiratory and/or digestive infections as a
control group. Their demographic, clinical, and laboratory data were recorded and
statistically compared between the two groups.

Pneumonia (80.2%), especially pneumonia caused by coronavirus 2019, was the
most common type of respiratory infection in children. The prevalence and risk of
respiratory complications were significantly higher in boys thanin girls (p=0.003). The mean
age of children with respiratory infections was also higher than that of the control group
(p<0.05). In addition, high body mass index, underlying diseases, low birth weight, reduced
or no breastfeeding, a family with many children, parental smoking and air pollution were
significantly associated with the high risk of infection (p<0.05). Compared to the control
group, the children with respiratory infections had lower levels of red blood cells and
lymphocytes, but higher levels of neutrophils (p<0.05).

Knowledge of diagnostic markers and possible risk factors for respiratory
infections in children at the beginning of admission to the ward can play a key role in timely
diagnosis and treatment of patients.
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Introduction

cute respiratory infections are one of the leading

causes of death worldwide [1] and account for 2-

4% of child mortality in children under5 years of

age in developed countries, while they account
for 19-21% of child deaths in the Eastern Mediterranean,
Africa and Southeast Asia regions [2]. Acute respiratory tract
infections are divided into two groups: Upper respiratory tract
infections (URTI) and lower respiratory tract infections
(LRTI). Common colds are the most common type of URTIS,
which can develop into a life-threatening condition such as
epiglottitis. Colds are the most common clinical reason for
school absenteeism in children [3].

There are many viruses that can acuse both upper and
lower RTIs,e.g. human respiratory syncytial virus (RSV),
parainfluenza virus (HPIV), human coronavirus (HCoV),
and human enterovirus (HEV). In addition, bacterial
infections such as Streptococcus pneumoniae, Haemophilus
influenzae and Staphylococcus aureus were usually
observed in the later stages of the disease due to a weakening
of the immune system caused by viral infections [4].

Similarities between the symptoms of acute
respiratory infections sometimes prevent timely and
appropriate diagnosis and treatment in infected children, and
inappropriate drug options can lead to viral escape mutations
or bacterial resistance [5]. In addition, over the past three
years, the novel coronavirus 2019 (COVID-19) infection
caused by SARS-CoV-2 has become an alarming and serious
threat to healthcare systems and people worldwide [6]. The
present study investigated the prevalence of clinical forms of
RTIs and associated risk factors in children admitted to
Aboozar Children's Hospital in Ahvaz city, Iran.

Methods

This descriptive-analytical cross-sectional and case-
control study was conducted based on hospital records and
questionnaires at Abuzar Ahvaz Hospital over a period of
three months from September24, 2020 to December 23,
2020, after obtaining approval from the Ethics Committee of
Ahvaz Jondishapur University of Medical Sciences (Ethics
Code: IR AJUMS.HGOLESTAN.REC.1399.153).

A total of 147 children aged 12 years and under who
were admitted to the emergency department were recruited
for this study, including 96 children with respiratory
infections and 51 children without respiratory and/or
digestive infections as a control group. Children with
symptoms of upper or lower respiratory tract infection were
selected. Adolescents or adults over 12 years of age with
complications other than RTIs, including allergic rhinitis,
acute thyroiditis, Ludwig's angina, gastric reflux disease,
drug-induced mucositis, obstructive sleep apnea, and
immunoglobulin A deficiency were excluded from the
study. Each patient was compared with a healthy patient
without respiratory or digestive tract infections of the same

sex and with an age difference of at least 3-4 years. Your
demographic, clinical and laboratory data were recorded and
statistically compared between the two groups.

The data were expressed in the form of descriptive
statistics and analyzed using SPSS software version 26. T-
tests and ANOVA were used to compare the quantitative
variables between the groups, and Chi-square or Fisher's
Exact Test were used for the qualitative variables. A P-value
of less than 0.05 was considered significant.

Results

The prevalence and risk of respiratory complications
were significantly higher in boys than in girls (p=0.003). The
average age of children with respiratory tract infections was
also higher than that of the control group (p<0.05).
Compared to the control group, the children with respiratory
tract infections had lower red blood cell and lymphocyte
counts but higher neutrophil counts (p<0.05) (Table 1). In
addition, a high body mass index, underlying diseases, low
birth weight, reduced or no breastfeeding, crowded family
conditions, parental smoking and air pollution were
significantly associated with a high risk of infection (p<0.05)
(Table 2). Pneumonia (80.2%), especially pneumonia caused
by coronavirus 2019, was the most common type of
respiratory infection in children (Figure 1).

Table 1. Demographic, clinical and laboratory information of
patients.

Case Control

Variables (n=96) (n=51) P value

Mean £SD or frequency %
Gender
Boy 57 (59.4) 17 (33.3) 0.003
Girl 39 (40.6) 34 (66.7)
Age, year 5.46 £3.08 4.25 £2.32 0.01
BMI 15.8+3.4 12.8+0.7 0.0001
Underlying diseases 48 (50) 0 _
Positive result of
lung CT scan 50 (52) 0 -
Hospitalization in
intensive care unit 181135) v -
WBC count per 9.745.4 102 +4.6 0.6
microliter
FIEIE ST [ 3.9+0.3 42406  0.0001
microliter

Neutrophil count (%)  67.2+17.4 57.8 £22 0.005
Ll alia e gaui 204416 3644195 002

(%)

Hemoglobin (g/dl) 11122 13.2#8.6 0.08
Hematocrit (%) 36.8 +2.9 36.5 +6.2 0.09
MCV (femtoliter) 79 £3.4 76 £8.7 0.2
'c\gﬁ)H (icograms per 63418 2864104 0.1
RDW-CV 13.1+2 13.8 +4.1 0.3
Platelet count (per 238.5 252.5 0.9
microliter) +135.1 +155.3 '
ESR (mm/hr) 31.1 £26.7 38.1 +46.6 0.9
PCR (mg/L) 47.3 11 24.7 +39.9 0.26
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Table 2. Comparison of possible risk factors between case and control groups.
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Variables (r?jgg) %?:érlo)l P value
Birth weight lower than normal 18 (18.7) 0 0.0001
Reduction or lack of breastfeeding during infancy 16 (16.6) 0 0.001
Crowded family 18 (18.7) 0 0.0001
Going to kindergartens and crowded centers 1(1) 0 1
Smoking parents 5(5.2) 0 0.1
Malnutrition 2(2) 0 0.5
Stress 2(3.1) 0 0.5
Use a pacifier 11 (11.4) 15 (29.4) 0.01
Taking antibiotics in the last 4 weeks 5 (5.2) 5(9.8) 0.3

Conclusion

Our results showed that lower respiratory tract
infections, especially pneumonia (80.2%) were more
common than upper respiratory tract infections (11.5%), and
of these, 15.6%, 7.3%, 4.2%, and 4.2% of patients had
COVID-19 disease, common cold, tonsillitisand
bronchiolitis, respectively. Respiratory tract infections were
more common in boys and older children.

Ahigher body mass index, the presence of an underlying
disease, low birth weight, the reduction or absence of
breastfeeding in infancy, crowded family conditions,
smoking parents, and air pollution in the city of Ahvaz can
increase the risk of respiratory infections in children. In
addition, the abnormal decrease in the number of red blood
cells and lymphocytes and the increase in neutrophils may
be a suitable criterion for the timely diagnosis of respiratory
infections in children.

Ethical Considerations

Compliance with ethical guidelines

The current study was performed based on Helsinki
declarations and was approved by the Ethics Committee of
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Graph 1. Distribution of different respiratory complications among children.
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