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Abstract
Background  Severe acute respiratory infection (SARI) is a major cause for hospital admission and associated with 
high mortality among children worldwide. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), influenza 
viruses and respiratory syncytial virus (RSV) are the most frequently identified pathogens in children with SARI. The 
duration of care can be affected by the type of infection and patient characteristics. Therefore, the objective of this 
study was to identify factors affecting the length of hospitalization in children infected with SARS-CoV-2, influenza A 
and RSV.

Methods  We collected data on 713 children with SARI from the medical databases of a university hospital in 
Hungary. To examine whether there is a difference in the length of hospitalization in children with the SARI Kruskal-
Wallis test was performed. To determine the factors that may have an impact on the duration of care a multiple 
logistic regression analysis was executed.

Results  Our results showed that among RSV infected patients the proportions of children requiring intensive care 
(8.94%), mechanical ventilation (8.94%) and oxygen therapy (13.01%) and suffering from pneumonia (29.27%) were 
larger than among cases with SARS-CoV-2 and influenza A infection. Considering the age distribution and the 
duration of care in children with SARI, cases with RSV were significantly younger (p < 0.001) and stayed longer in the 
hospital (median: 5 days, IQR: 4–7 days, p < 0.001) than those with SARS-CoV-2 and influenza A virus. Multiple logistic 
regression analysis showed that RSV infection (adjusted odds ratio (aOR): 3.25, 95% confidence interval (CI): 1.43–7.38; 
p = 0.005), pneumonia (aOR: 3.65, 95% CI: 2.14–6.24; p < 0.001), mechanical ventilation or oxygen therapy (aOR: 3.23, 
95% CI: 1.29–8.11; p = 0.012) and underlying illnesses (aOR: 2.39, 95% CI: 1.35–4.23; p = 0.003) significantly increased the 
odds of hospitalization for more than 4 days.

Conclusions  Our research showed that of the viruses causing SARI, RSV had the greatest clinical relevance, 
contributing to hospital stays of more than 4 days in a large share of paediatric patients below 1 year of age. Our 
results supply new information on children with SARI, and provide evidence for health policy makers to allocate 
additional resources to hospitals during SARI epidemics.
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Background
Severe acute respiratory infection (SARI) is defined by 
the World Health Organization (WHO) as “an acute 
respiratory illness leading to hospitalization and charac-
terized by cough and fever equal to or higher than 38°C 
developed no longer than 10 days before admission” 
[1]. SARI has been shown to contribute to a large num-
ber of hospitalization and associated with high death 
rate worldwide [2, 3]. Among the conditions related to 
SARI, acute lower respiratory infections (ALRIs), such 
as pneumonia and bronchiolitis, are significant causes 
of morbidity and mortality in children under five years 
[4–6]. Globally, ALRIs were estimated to be responsible 
for 0.74  million deaths in children under five years in 
2019 [7]. Although several microorganisms have been 
reported as etiological agents of SARI in children, severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
influenza viruses (types A, B), and respiratory syncytial 
virus (RSV) are the most commonly identified pathogens 
[4, 8–10].

In 2020, SARS-CoV-2, the pathogenic microorgan-
ism responsible for the novel coronavirus disease 2019 
(COVID-19), has been identified as a new virus caus-
ing SARI in children [11–13]. SARS-CoV-2 infections 
have contributed to a major global epidemic resulting 
in significant morbidity and mortality [11, 14, 15]. Glob-
ally, as of September 21th, 2024, there were 776,205,140 
confirmed cases of COVID-19 with 7,064,380 deaths 
[16]. According to epidemiological research, 1–6% of all 
SARS-CoV-2 cases have been reported among children 
under the age of 15 [17, 18]. Although COVID-19 may 
present with milder symptoms in children, studies have 
shown that adverse effects of the disease are not negli-
gible in younger age groups [17, 19–21]. Children with 
SARS-CoV-2 have been frequently reported to have high 
fever, upper respiratory symptoms including cough and 
sore throat, diarrhoea and vomiting [18–20]. Besides 
coronavirus infections, seasonal influenza viruses often 
cause SARI [22, 23]. Data obtained from Global Burden 
of Disease Study (GBD) demonstrate that influenza virus 
infections caused nearly 9.5 million hospitalizations and 
145,000 deaths in 2017 [24]. The WHO estimates that 
seasonal influenza epidemics result in 3 to 5  million 
severe infections each year [25]. An analysis by the WHO 
also showed that hospitalization rate and mortality were 
the highest for patients under 5 years of age and adults 
aged 65 years or older with influenza infection [24, 25]. A 
study examining data on influenza-associated care across 
40 countries and administrative regions found hospital-
ization rates of 224.0 and 96.8 per 100,000 persons among 

children under 5 years and adults 65 years or older, 
respectively [25]. RSV is one of the respiratory pathogens 
that often cause ALRIs in children [26, 27]. Results from 
hospital-based investigations have shown that RSV is a 
frequent cause of hospital admissions in children under 5 
years with ALRIs [26, 28]. Li et al. in a systematic analysis 
estimated that globally, there were 33 million RSV related 
ALRIs in children less than 5 years in 2019 [29]. The same 
study found that RSV-associated ALRIs contributed to 
the hospitalization of 3.6 million children below the age 
of 5 and accounted for 26,300 deaths with 39% of hospi-
tal care and 51% of mortality occurring among children 
under 6 months of age [29].

Several studies have shown that SARS-CoV-2, influ-
enza and RSV are the most frequently detected respira-
tory pathogens that cause SARI in children [2, 9, 10, 19, 
30–36]. However, only a few studies have compared the 
characteristics of SARI due to these viruses in paediatric 
patients [33, 36]. In addition, there have been only a lim-
ited number of investigations that have provided data on 
patients and studied the factors affecting disease sever-
ity and length of hospitalization [37]. According to our 
knowledge, there are no studies in the scientific literature 
that have used comprehensive statistical analyses to iden-
tify which of the respiratory infections and patient char-
acteristics have a significant impact on the duration of 
hospital stay in children with SARI.

To fill this gap, we have obtained data from a univer-
sity hospital in Hungary on 713 hospitalized children 
with SARI due to SARS-CoV-2, influenza A and RSV. 
The primary goal of our research was to report the char-
acteristics of these patients with SARI. We also aimed 
to compare the length of hospitalization among patients 
diagnosed with SARI due to the respiratory viruses inves-
tigated. The third objective of our research was to iden-
tify factors that influence the duration of hospitalization 
in children with SARI.

Methods
Study design and sampling
A cross-sectional study was conducted at the Nagyer-
dei Campus of the University of Debrecen Clinical Cen-
tre (NC UDCC) in Hungary from the 40th week of 2021 
to the 20th week of 2022 (from October 4th, 2021 to 
May 22nd, 2022). Our study collected data on patients 
infected with SARS-CoV-2, influenza and RSV. All chil-
dren admitted to the hospital with respiratory symptoms 
were tested for SARS-CoV-2 infection with a rapid anti-
gen test (RAT). In addition, a nasopharyngeal sample was 
obtained for PCR testing from children with a positive 
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COVID-19 RAT result and clinical symptoms suggesting 
the presence of Influenza A/B or RSV co-infection. When 
the COVID-19 RAT yielded a negative result, an RSV 
RAT was performed. Patients whose result was negative 
for both viruses were subject to further testing for infec-
tions with other respiratory viruses using a PCR analysis.

Acquisition of patient data
To identify individuals with SARI, we retrieved data on 
infections of SARS-CoV-2, influenza, and RSV from the 
Medbacter and UD MED IT systems of the NC UDCC. 
These systems provide detailed information on microbio-
logical test results and patients’ anamnesis. The period 
of data collection was from the 40th week of 2021 to the 
20th week of 2022. Medical information collected for 
each patient included age, sex, place of residence, date 
of admission and discharge, place of treatment (hospi-
tal ward), date of sampling, type of specimen, micro-
biological result, and underlying diseases. In addition, 
information related to the therapy of the patients were 
also collected including the presence or absence of 
pneumonia, mechanical ventilation and oxygen therapy. 
Next, patient records were reviewed and those match-
ing the case definition of SARI (cough and fever ≥ 38  °C 
developed no longer than 10 days before admission) 
were obtained for further analysis. Subsequently, SARI 
cases with positive test result for SARS-CoV-2, influenza 
and RSV infection were included in our study. Last, the 
underlying diseases of the selected SARI patients were 
classified into illness categories using the 10th revision of 
International Classification of the Diseases.

To process patient data, ethical approval was obtained 
from the Regional and Institutional Ethics Commit-
tee of the University of Debrecen (DE RKEB/IKEB: 
5677 − 2021).

Database development
The total number of inpatients with SARI was 1464 in 
our study. Adult patients were excluded from our data-
base as our study concentrated exclusively on children 
with SARI. Therefore, adults infected with SARS-CoV-2 
(n = 734) and influenza (n = 17) viruses were not included 
in our database. There were no cases of RSV infection 
among adults. Consequently, our database comprised 
data on 713 children with SARI due to SARS-CoV-2, 
influenza A and RSV infections. Patients with influenza 
B or C virus were not detected. Apart from the respira-
tory viruses investigated, no other pathogen causing 
SARI in children was detected in our sample. All children 
with SARI were treated at the Department of Paediatrics 
of the NC UDCC. Figure 1 shows the selection of study 
population for statistical analysis.

Data analysis
To examine the temporal distribution of infections inves-
tigated, the number of weekly cases was divided by the 
number of children hospitalized each week at the Depart-
ment of Paediatrics for the period between the 40th week 
of 2021 and the 20th week of 2022. The results were 
expressed as the weekly number of cases per 1000 inpa-
tients. The weekly number of inpatients at the Depart-
ment of Paediatrics was retrieved from data reported by 
the Department of Medical Documentation of the NC 
UDCC.

First, a descriptive statistical analysis was conducted 
to determine the share of children with SARS-CoV-2, 
influenza A and RSV infections. The percentage of chil-
dren was also calculated by gender, age groups, factors 
indicating the severity of the disease (intensive care, 
pneumonia, mechanical ventilation, oxygen therapy and 
underlying disease) and outcome of illness (see Table 1). 
Next, the duration of care for each child with SARI was 
computed. Then, the median duration of hospitalization 
and corresponding interquartile ranges (IQR) were calcu-
lated separately for children with SARS-CoV-2, influenza 
A and RSV infections. Prior to performing group com-
parisons, data was assessed for normality by the Shapiro-
Wilk test and found to be not normally distributed. We 
performed a Kruskal-Wallis test with Bonferroni post 
hoc analysis to examine whether there is a difference in 
the length of hospitalization in children with the respi-
ratory infections investigated. A multiple logistic regres-
sion model was developed to identify factors that can 
affect the duration of care for children with SARI. The 
regression model included the median number of days 
of care as a dependent variable (< median; median≤). 
Independent variables were sex, age, type of infection, 
and factors indicating disease severity such as intensive 
care, pneumonia, mechanical ventilation/oxygen therapy 
and underlying diseases. Logistic regression analysis was 
carried out using the forced entry procedure. Variables 
were incorporated into the initial model if the univari-
ate analysis indicated a statistically significant association 
among them. Gender and age were included as general 
confounding variables in the final model. Results with p 
values less than 0.05 were considered statistically signifi-
cant. IBM SPSS version 28.0.1 (IBM Inc, Armonk, New 
York, NY, USA) was used to carry out statistical analyses.

Results
Table  1 depicts that the proportion of children with 
SARS-CoV-2, influenza A and RSV was 76.58% (n = 546), 
6.17% (n = 44) and 17.25% (n = 123), respectively. It is 
also shown that the share of boys and girls with SARS-
CoV-2 (54.58%; 45.42%), influenza A (52.27%; 47.73%) 
and RSV (47.97%; 52.03%) infection was similar (Table 1). 
The mean age ± standard deviation (SD) of children 
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diagnosed with SARS-CoV-2, influenza A and RSV infec-
tion was 3.47 ± 5.14 years, 5.41 ± 4.35 years and 0.12 ± 0.52 
years, respectively (Table  1). Analysis of data showed 
that patients with SARI between 1 and 6 years (30.43%, 
n = 217) and under 1 year of age (51.75%, n = 369) were 
present in the largest proportion in our sample (Table 1). 
In addition, infants under 1 year of age had the highest 
share among cases infected with SARS-CoV-2 (45.79%, 
n = 250) and RSV (93.50%, n = 115) (Table 1). In contrast, 
the proportion of paediatric patients between 1 and 6 
years of age was the largest among children with influ-
enza A virus (65.91%, n = 29) (Table 1). The proportion of 
cases requiring intensive care (8.94%), mechanical venti-
lation (8.94%) or oxygen therapy (13.01%) was the highest 
among those with SARI due to RSV (Table  1). Further-
more, pneumonia (29.27%) was the most frequent among 

children with this infection (Table 1). The proportion of 
children with underlying illnesses were 15.02%, 2.27% 
and 4.88% among cases infected by SARS-CoV-2, influ-
enza A and RSV, respectively (Table 1). Table 1 presents 
that there was no in-hospital mortality in children with 
influenza A and RSV infection. However, two patients 
with SARS-CoV-2 infection (0.37%) died (Table 1). Con-
sidering all children with SARI, the median length of care 
was 4 days (IQR: 3–5 days). Table  1 demonstrates that 
patients infected with RSV had the longest hospitaliza-
tion with a median of 5 days (IQR: 4–7 days). It is also 
shown that the median length of hospitalization was the 
same (4 days) among children with SARI due to SARS-
CoV-2 and influenza A infection (Table 1).

As shown in Table 2, the category of the diseases of the 
respiratory system including allergy, asthma and lung 

Fig. 1  Flowchart showing the selection of study population for statistical analysis. Abbreviations SARI: severe acute respiratory infection, SARS-CoV-2: se-
vere acute respiratory syndrome coronavirus 2, RSV: respiratory syncytial virus. a There were no cases of respiratory syncytial virus infection among adults
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disease had the highest proportion (20%). In addition, 
asthma (17%), mental retardation (14%), obesity (10%) 
and prematurity (10%) were the most common under-
lying diseases in paediatric patients (Table  2). Figure  2 
depicts that the number of new SARS-CoV-2, influenza 
A and RSV cases per 1000 inpatients was the highest on 
the 4th week of 2022 (118.11 SARS-CoV-2 cases/1000 
inpatients), the 8th week of 2022 (27.30 influenza A 
cases/1000 inpatients) and the 44th week of 2021 (45.48 
RSV cases/1000 inpatients), respectively. Figure  3 illus-
trates a significant difference in the age distribution of 
paediatric patients infected with SARS-CoV-2, influenza 
A and RSV (p < 0.001). Figure 4 shows that the duration 
of care for cases with RSV (p < 0.001) was significantly 
longer when compared to that of in children with SARS-
CoV-2 and influenza A infection. Our regression model 
showed that RSV infection (adjusted odds ratio (aOR): 
3.25, 95% confidence interval (CI): 1.43–7.38; p = 0.005) 
and pneumonia (aOR: 3.65, 95% CI: 2.14–6.24; p < 0.001) 
significantly increased the odds of hospitalization longer 
than 4 days (Table  3). It is also illustrated that patients 
requiring mechanical ventilation or oxygen therapy (aOR: 
3.23, 95% CI: 1.29–8.11; p = 0.012) and cases with under-
lying illnesses (aOR: 2.39, 95% CI: 1.35–4.23; p = 0.003) 
had significantly higher odds for inpatient care longer 
than 4 days (Table 3).

Discussion
Children with SARI often require treatment at inten-
sive care units including mechanical ventilation or oxy-
gen therapy [34, 37–40]. Furthermore, the occurrence 
of complications including pneumonia and thereby lon-
ger hospital stay in children with this disease have been 
reported to be more frequent [37, 39, 40]. However, 
limited research exists that simultaneously investigated 
the factors that influence the duration of inpatient care 
among children with SARI due to SARS-CoV-2, influ-
enza and RSV [37]. Therefore, our study aimed to con-
firm and extend the results of previous investigations by 
developing a regression model incorporating the clinical 
data of 713 children with SARI and determining which 
of the patient characteristics contribute to increased 
length of hospitalization. Our result showed that signifi-
cantly higher proportion of patients with RSV infection 
required intensive care (8.94%), mechanical ventilation 
(8.94%), oxygen therapy (13.01%), and suffered from 
pneumonia (29.27%) than those with SARS-CoV-2 and 
influenza A infection. In addition, our findings demon-
strated that the share of children below one year of age 
was higher among RSV infected cases (93.50%) than 
among those with the other respiratory infections stud-
ied. The median duration of care was also found to be 
the highest among children with RSV infection (median: 
5 days). Our results showed that one in eight children 
(12.5%) in our sample had an underlying disease, the 

Table 1  Characteristics of children with severe acute respiratory infection by SARS-CoV-2, influenza a virus and RSV
SARS-CoV-2 Influenza A RSV

Variables n % n % n %
Total number and share of cases 546 76.58 44 6.17 123 17.25
Sex distribution
  Male 298 54.58 23 52.27 59 47.97
  Female 248 45.42 21 47.73 64 52.03
Mean age ± SD 3.47 ± 5.14 5.41 ± 4.35 0.12 ± 0.52
Age group distribution (years)
  < 1 250 45.79 4 9.09 115 93.50
  1–6 181 33.15 29 65.91 8 6.50
  7–12 52 9.52 5 11.36 0 0
  13–18 63 11.54 6 13.64 0 0
Frequency of factors influencing the course of the disease *
  Treatment at intensive care unit 19 3.48 1 2.27 11 8.94
  Patients requiring mechanical ventilation 11 2.01 0 0 11 8.94
  Patients requiring oxygen therapy 30 5.49 0 0 16 13.01
  Patients diagnosed with pneumonia 85 15.57 7 15.91 36 29.27
  Patients with underlying diseases 82 15.02 1 2.27 6 4.88
Outcome of illness
  Recovered 544 99.63 44 100 123 100
  In hospital mortality 2 0.37 0 0 0 0
Length of hospital stay
median and interquartile range (days)

4 [3–5] 4 [3–6] 5 [4–7]

Abbreviations SARS-CoV-2: severe acute respiratory syndrome coronavirus 2, RSV: respiratory syncytial virus * The frequency of factors affecting the course of the 
disease should be interpreted independently from each other
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most common being asthma (17%). Considering the 
age distribution of children with SARI, cases with RSV 
were significantly younger than those with SARS-CoV-2 
and influenza A. Furthermore, the duration of hospital-
ization was shown to be significantly longer in children 
with RSV infection (median: 5 days, IQR: 4–7 days) when 
compared to those with SARS-CoV-2 and influenza A. 
Using regression analysis, we have identified four factors 
significantly increasing the odds of hospital care longer 
than 4 days and these were RSV infection, pneumonia, 
mechanical ventilation or oxygen therapy, and underlying 
disease.

Our findings are in accordance with those of previ-
ous investigations. Several hospital based epidemiologi-
cal studies from the United States of America (USA), 
Lithuania, Italy, China and the Netherlands have shown 
that RSV was the most commonly detected patho-
gen in paediatric patients with SARI requiring treat-
ment at intensive care unit (share of RSV positive cases: 
3–36%), and mechanical ventilation or oxygen therapy 
(share of RSV positive cases: 2-42.7%) [33, 37, 41–46]. 
In addition, pneumonia was also a common complica-
tion among hospitalized children with RSV infection 
with a proportion varying between 16.1% (USA) and 24% 
(China) [37, 43]. Furthermore, our research supports the 

Table 2  Underlying diseases among children with severe acute respiratory infection caused by SARS-CoV-2, influenza a virus and RSV
Disease category* Underlying disease Number of underlying 

diseases (n = 100)+
% of total 
number of 
underlying 
diseases

II. Neoplasms Malignant neoplasm of brain 7 7
Leukaemia
Malignant lymphoma
Malignant neoplasm of liver
Rhabdomyosarcoma
Malignant neoplasm of kidney

III. Diseases of the blood and blood-
forming organs and certain disorders 
involving the immune mechanism

Anaemia 3 3
Autoimmune haemolytic disease

IV. Endocrine, nutritional and meta-
bolic diseases

Metabolic disease 4 14
Diabetes mellitus
Gilbert syndrome
Obesity 10

V. Mental and behavioural disorders Autism 3 17
Mental retardation 14

VI. Diseases of the nervous system Disorder of brain 7 10
Sleep apnoea
West syndrome
Hydrocephalus
Degenerative disease of nervous system
Epilepsy 3

IX. Diseases of the circulatory system Hypertension 3 3
Heart disease

X. Diseases of the respiratory system Asthma 17 20
Allergy 3
Lung disease

XVI. Certain conditions originating in 
the perinatal period

Prematurity 10 10

XVII. Congenital malformations, 
deformations and chromosomal 
abnormalities

Down syndrome 5 12
Hirschsprung disease
Plagiocephaly
Ventricular septal defect
Tetralogy of Fallot 3
Other congenital malformations of brain 4

* Based on the International Classification of Diseases 10th Revision: 2019. Only those disease categories are shown that included children with underlying diseases. 
+ Among the children nine had 2, one had 3 and one had 4 underlying diseases. The total number of underlying disease were 100. This was used to calculate the 
proportion of underlying diseases in one category. To ensure patient anonymity, categories with less than 3 underlying diseases were merged. Where this was not 
possible, the category was deleted. This way 3 categories with 4 underlying diseases were omitted
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Fig. 3  Age distribution of children with severe acute respiratory infections. Abbreviations SARS-CoV-2: severe acute respiratory syndrome coronavirus 2, 
RSV: respiratory syncytial virus. Median, interquartile ranges and 1.5 times of interquartile ranges as whiskers are shown. Open circles and asterisks indicate 
outlier values. *** p < 0.001

 

Fig. 2  Temporal distribution of severe acute respiratory infections due to SARS-CoV-2, influenza A virus and RSV cases per 1000 inpatients between the 
40th weeks of 2021 to the 20th weeks of 2022. Abbreviations SARS-CoV-2: severe acute respiratory syndrome coronavirus 2, RSV: respiratory syncytial virus

 



Page 8 of 11Orosz et al. BMC Infectious Diseases         (2024) 24:1268 

findings of previous investigations showing that more 
than 2/3 of children suffering from RSV infection were 
under one year of age [26, 37, 47]. It has been reported 
that infants are at higher risk of acquiring RSV infection 
due to their immature immune and respiratory system 
[48, 49]. Prematurity has also been linked to the severe 
form of respiratory disease caused by RSV [48, 49]. The 
clinical significance of RSV infection is further demon-
strated by the fact that the median length of hospital-
ization in children with that disease has been found one 
day longer in all available studies when it was compared 
to that of SARS-CoV-2 and influenza [33, 37, 47]. This is 
in line with our own result. Although the proportion of 

underlying diseases is not known in the general Hungar-
ian children population, studies on comorbidities among 
children in France and Germany reported a prevalence 
of 4% and 3-3.8%, respectively [50, 51]. Assuming a simi-
lar disease prevalence in Hungary, it is possible that the 
frequency of underlying diseases is 3 or 4 times higher 
among hospitalized children with SARI (12.5%) than 
in their healthy counterparts. However, further studies 
are needed to support this hypothesis. Furthermore, we 
have found that the proportion of children with under-
lying diseases was the highest among those with SARS-
CoV-2 (15.02%). This is in accordance with the results 
of previous investigations showing that the presence 

Table 3  Factors influencing the length of hospital stay in children with severe acute respiratory infection based on a multiple logistic 
regression model
Multiple logistic regression model
variable β S.E. aOR 95% CI for aOR p-values

Lower Upper
Female -0.18 0.17 0.84 0.60 1.16 0.289
Age -0.02 0.02 0.98 0.95 1.02 0.377
SARS-CoV-2 -0.18 0.33 0.84 0.44 1.60 0.595
RSV 1.18 0.42 3.25 1.43 7.38 0.005
Treatment at intensive care unit 1.81 1.08 6.08 0.74 50.19 0.094
Pneumonia 1.30 0.27 3.65 2.14 6.24 < 0.001
Mechanical ventilation/
Oxygen therapy

1.17 0.47 3.23 1.29 8.11 0.012

Underlying disease 0.87 0.29 2.39 1.35 4.23 0.003
Abbreviations: S.E.: standard error, aOR: adjusted odds ratio, CI: confidence interval, SARS-CoV-2: severe acute respiratory syndrome coronavirus 2, RSV: respiratory 
syncytial virus, Values of p < 0.05 were considered statistically significant. The reference categories of the variables shown in the table are male, patients without 
SARS-CoV-2 infections, patients without respiratory syncytial virus infection, patients not requiring treatment at intensive care unit, patients without pneumonia, 
patients without mechanical ventilation or oxygen therapy, and patients without underlying diseases, respectively. Influenza infection was not included in the 
model because it did not show a statistically significant association with the duration of hospitalisation in the univariate analysis

Fig. 4  Distribution of length of hospitalization in children with severe acute respiratory infections. Abbreviations SARS-CoV-2: severe acute respiratory 
syndrome coronavirus 2, RSV: respiratory syncytial virus. Median, interquartile ranges and 1.5 times of interquartile ranges as whiskers are shown. Open 
circles and asterisks indicate outlier values. *** p < 0.001
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of comorbidities, especially asthma, increase the risk of 
hospitalization in children infected with the novel coro-
navirus [52, 53]. However, it is important to note that 
the effect of asthma in children with SARI due to SARS-
CoV-2 infection on the risk of hospitalisation has not 
been confirmed by a previous Australian study [54].

Prolonged hospital stay has been shown to increase the 
risk of nosocomial infections and the cost of treatment 
[55, 56]. However, only a few studies carried out regres-
sion analysis to identify factors influencing the duration 
of care in children with SARI. Of the research available, 
a recent investigation from Germany reported that chil-
dren with RSV infections had significantly higher odds of 
hospitalization longer than 5 days when they were pre-
term born (OR: 3.37 [95% CI: 1.22–9.27]), required oxy-
gen supplementation (OR: 5.09 [95% CI: 2.72–9.54]) and 
suffered from pneumonia (OR: 2.33 [95% CI:1.30–4.15]) 
[57]. Another study showed that children infected with 
RSV had significantly increased risk (relative risk: 1.40 
[95%: 1.12–1.76) for treatment longer than 4 days using 
patients with SARS CoV-2 infection as reference [37]. 
Although previous studies have separately examined 
the effects of the type of respiratory infection, mechani-
cal ventilation/oxygen therapy, pneumonia and certain 
comorbidities on the length of hospitalization in paediat-
ric patients with SARS-CoV-2, influenza and RSV, these 
factors have not been studied in the same multiple logis-
tic regression model. Besides providing further evidence 
on factors leading to prolonged hospital stay, our study 
goes beyond the existing research by comprehensively 
analysing patient characteristics influencing the duration 
of care.

The strengths and limitations of this study should 
also be taken into account. Our study is the first that 
compared data on paediatric patients with SARI due to 
common respiratory viruses in a Hungarian university 
hospital. In addition, our research compared the duration 
of hospitalization in children infected with SARS-CoV-2, 
influenza and RSV. We extended the results of previous 
studies using multiple regression to identify independent 
factors that can increase the duration of care in children 
with SARI. Limitations of our research should also be 
considered. Data on patients with SARI were collected 
only from one hospital in Hungary, thus limiting our abil-
ity to generalize our findings to children treated in other 
healthcare facilities. Second, our investigation was lim-
ited to cases detected in one season between the 40th 
week of 2021 and the 20th week of 2022. In addition, it 
was not possible to take into consideration differences in 
clinical phenotypes relating to seasonal genetic changes 
in pathogens. A further limitation of the present inves-
tigation is that the standard definition of SARI was used 
to identify patients [58]. However, this criteria may not 
capture children with severe RSV infection who may not 

present with fever. Last, we were not able to examine the 
effects of each underlying disease on the length of hospi-
tal stay separately.

Conclusion
In summary, of the viruses causing SARI in children, 
RSV had the greatest clinical relevance in our study. By 
comparing the age distribution of children with SARI we 
have also shown that cases with RSV were significantly 
younger than those with SARS-CoV-2 and influenza 
A infection. In addition, a significantly higher propor-
tion of patients with RSV infection required intensive 
care and had longer hospitalisation compared to chil-
dren with SARI due to other viruses. The results of the 
regression model suggest that RSV infection, pneumonia, 
mechanical ventilation or oxygen therapy, and underlying 
medical conditions significantly increased the odds of a 
hospital stay longer than 4 days. However, more research 
is needed to determine how patient characteristics, espe-
cially individual underlying diseases, influence the dura-
tion of care in children with SARI.

Our results provide new information on children with 
SARI, contributing to the better understanding of the epi-
demiology of these infections. Our research can support 
the development of hospital-level SARI surveillance sys-
tems. The findings described also draw attention to chil-
dren below 1 year of age with RSV infection, who should 
be payed particular attention by paediatricians during 
epidemic seasons. This study can provide evidence for 
health policy makers to allocate additional resources to 
hospitals, so they can cope with the increased burden of 
care during SARI epidemics.
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