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ABSTRACT

Acute bronchiolitis is the most common respiratory disease in infants and young children. 1-3% of children with
bronchiolitis require hospitalization, particularly during the winter months. A quarter of patients admitted for acute
bronchiolitis may undergo prolonged hospital length of stay (LOS). Because prolonged LOS is directly associated
with treatment costs, and because it puts the child at greater risk of developing complications such as hospital-
acquired infections, there is a need to identify other risk factors associated with prolonged hospital LOS for acute
bronchiolitis (such as parental smoking and a family history of atopy). This will allow for prevention, where
possible, and to improve provided healthcare. We conducted a prospective cohort study of 76 children hospitalized
for acute bronchiolitis in Lattakia University Hospital. Objective: Main objective: To identify risk factors
associated with prolonged hospital length of stay in children admitted with acute bronchiolitis at Lattakia
University Hospital. Study method: Design: Analytic Cohort Study (Prospective) - Sample: 76 children admitted
to the pediatric department with acute bronchiolitis, aged two years or younger, excluding those with chronic
diseases such as congenital heart defects, bronchopulmonary dysplasia, and multiple hospitalizations.- Statistical
Analysis: the following statistics were used:

1- Descriptive Statistics: Frequencies and percentages to represent qualitative variables, measures of central
tendency and dispersion to represent quantitative variables.

2- Inferential Statistics: Chi-square or Fisher's exact test to study relationships between qualitative variables.
Independent Student's t test to compare mean differences between two independent groups.

All variables were tested using univariate regression. The variables with statistical significance were entered into
the Multivariate analysis equation, the relative risk (RR) was measured, confidence intervals were found, and
values were considered starting from 2 and above. The results were considered statistically significant with a p-
value of 5%. The IBM SPSS statistics (V25) program was used to calculate the statistical coefficients and analyze
the results. Results: The average length of stay was 4.63+2.5 days, with a percentage of 31.6%. 64.5% of the
children were males, with male-to-female ratio 1:1.8. The mean age was 6.41+5.8 months, and the mean birth
weight was 2846.05+377.1 g. Prematurity represented 5.3% of the study sample, and none of the above variables
were associated with LOS (p=0.4, p=0.8, p=0.6, p=0.1), respectively. 44.7% of the infants were exclusively
breastfed, and the mean consultation time was 5.18+3.9 days. Parental smoking was present in 44.7% of the study
sample. The above variables did not constitute statistically significant differences (p=0.2, p=0.9, p=0.8),
respectively. The mean oxygen saturation was 95.55+4.2. Supplemental oxygen and respiratory distress score at
admission were significant risk factors for prolonged hospital LOS in both the univariate model (p=0.01) and the
multivariate model (p=0.0001, p=0.002), respectively. 21.1% of the infants had a family history of atopy, and deep
suctioning was performed in 59.2% of cases, with a statistically significant association with prolonged LOS
(p=0.04, p=0.001) in both the univariate model and the multivariate model (p=0.04, p=0.0001). Conclusion: There
are a number of clinical parameters that can be identified at admission and are associated with prolonged hospital
length of stay for acute bronchiolitis: initial oxygen saturation, supplemental oxygen, and respiratory distress at
admission, in addition to a family history of atopy. Deep suctioning is associated with longer length of stay. Further
studies are needed to clarify the relationship between various variables and hospital length of stay.
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INTRODUCTION

Acute bronchiolitis is widely defined as a clinical
syndrome of respiratory distress occurring in children
under the age of two. It is characterized by upper
respiratory symptoms (such as a runny nose) followed by
a lower respiratory infection with inflammation, leading
to wheezing and/or crackles. It might be accompanied
with ecough, tachypnea, respiratory distress, hypoxia
Irritability, poor nutrition, and vomiting.*?

In France, acute bronchiolitis affects around 480,000
children under the age of two, with the cost of their first
hospitalization reaching 5,671 euros Maugendre et al,
Authorea 2022.F!

Risk factors for severe or complex acute bronchiolitis
include prematurity (gestational age < 36 weeks), low
birth weight (< 2500 grams), age less than 12 weeks,
chronic lung diseases—particularly bronchopulmonary
dysplasia (also known as chronic lung disease)—
anatomical abnormalities in the airways, congenital heart
diseases with significant hemodynamic impact,
immunodeficiency, neurological diseases, and
environmental factors such as parental smoking, and air
pollution.™

Several factors have been identified as associated with
the length of hospitalization for this illness in various
countries around the world. Prolonged hospitalization is
directly linked to treatment costs and also increases the
risk of developing complications such as acquired
hospital infections. Therefore, there is a need to
determine the risk factors that associated with the
duration of hospitalization for acute bronchiolitis (such
as parental smoking, family history of asthma, etc.),
which  could provide opportunities for better
management and prevention.

We aimed to determine the risk factors that associated
with prolonged length of stay in children hospitalized for
acute bronchiolitis.

METHODS AND PATIENTS

Study design and population

We conduct an analytical prospective Cohort Study. This
study included all children admitted to the Pediatric
Department at lattakia University Hospital with a
complaint of acute bronchiolitis over a period of one-
year .the inclusion Criteria comprised:

Children admitted to the Pediatric Department with a
diagnosis of acute bronchiolitis, aged two years or
younger, during the study period. The exclusion Criteria:
Children with chronic diseases such as congenital heart
defects and bronchopulmonary dysplasia and children
who had Multiple hospitalizations.

Data Collection
The following variables were obtained, Age
(chronological age), Gender, Birth weight (<2500g or

>2500g), History of prematurity (<37 weeks gestation),
Parental smoking, Family history of atopy, Type of
feeding during the first 6 months, Duration from the
onset of respiratory symptoms to hospital admission
(days), Initial oxygen saturation level at admission,
Degree of respiratory severity, Use of deep suctioning of
secretions (nasopharyngeal suctioning).

Statistical Analysis

Descriptive Statistics : Frequencies and percentages for
categorical variables.

Measures of central tendency and measures of dispersion
for quantitative variables.

Inferential Statistics: Chi-square test or Fisher's exact test
to examine relationships between categorical variables.
Independent Student's t-test to compare mean differences
between two independent groups, Univariate regression
analysis for all variables.

Variables with statistically significant values were

included in a multivariate analysis model

- Relative Risk (RR) was calculated, along with
confidence intervals

- Values with RR > 2 and statistically significant
results (p-value < 0.05) were considered meaningful
and statistically significant.

SPSS software (version 25) was used to perform the
statistical analyses and interpret the results.

Ethical Considerations

The study protocol was reviewed and approved by the
ethics committee at the Faculty of Medicine — Latakia
University, ensuring compliance with ethical standards
for research involving human subjects. Informed consent
was obtained from all participants prior to data
collection, with assurances provided regarding
confidentiality and the voluntary nature of participation.

RESULTS

The study sample included 76 children admitted to the
Pediatric Department at lattakia University Hospital
during the period from September 2023 to October 2024,
all presenting with acute bronchitis and meeting the
inclusion criteria of the study. The aim of the research
was to identify risk factors associated with prolonged
hospital stay in these infants. The percentage of males in
the sample was 64.5%, with a male-to-female ratio of
approximately 1:1.8. The children's ages ranged from 15
days to 24 months, with a mean age of 6.41 + 5.8
months. Birth weights ranged from 1900 to 4200 grams,
with a mean of 2846.05 + 377.1 grams. The duration of
respiratory symptoms before hospital admission ranged
from 1 to 10 days, with a mean of 5.18 + 3.9 days.
Oxygen saturation levels ranged from 83% to 99%, with
a mean of 95.55 + 4.2%. The average length of hospital
stay was 4.63 £ 2.5 days. Five children (6.58% of the
sample) developed hospital-acquired pneumonia during
their hospitalization.
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The proportion of prematurity was 5.3% of the studied
cases. 10.5% of the studied cases had a birth weight of
less than 2500 grams.

We noticed that 44.7% of the studied cases involved
children with breastfeeding.

We observe that 21.1% of the studied cases had a family
history of atopy.

44.7% of the sample of the research had parents who are
smokers.

There is no statistically significant difference between
the two research groups concerning gender, age,
gestational age, birth weight, type of feeding, parental

smoking and duration of respiratory symptoms until
admission.

Table 1: The distribution of the sample of 76 children
according to the presence of family medical history of
atopy based on the length of hospitalization.

Sample of the research
Family Hospitalization Hospitalization less | P~ value
history of | more than 5 days
than 5 days

atopy

'es 8(33.3% 8(15.4%

y ( ) ( ) 0.04

No |  16(66.7%) 44(84.6%)

table (1)indicate statistically significant differences
between the two research groups regarding the presence
of family history of atopy.

Table 2: Shows the distribution of the sample of 76 children according to oxygen needs based on the length of

hospitalization.

Table(2): Showed that there were statistically significant
differences between the two research groups regarding

the need for oxygen. Specifically, 20.8% of cases stay

Sample of the research
Need to Hospitalization more | Hospitalization less P-value
oxygen than 5 days than 5 days
Yes 5(20.8%) 4(7.7%)
| 0.01
No 19(79.2%) 48(92.3%)
Mean + SD 93.50+5.7 96.50+2.9 0.003

longer than five days and required oxygen, compared to
7.7% in the group without need for oxygen therapy.

Table 3: The distribution of the sample of 76 children according to the degree of the respiratory distress based

on the length of hospitalization.

Degree of The sample of research P- value
respiratory Hospitalizations more | Hospitalizations less
distress than 5days than 5days
Mild 6(25%0) 29(55.8%) 0.01
Moderete 12(50%0) 18(34.6%0)
Severe 6(25%0) 5(9.6%0)

table (3)showed that there were statistically significant differences between the two research groups concerning the

degree of respiratory distres.

Table 4: Risk Factors Associated with Length of hospitalizations in Children Admitted with Acute Bronchiolitis.

Risk factors RR b [C195%] RR a [CI95%] ‘ p-value
Need to oxygen 4.5[1.1-8.4] 31[1.4-43] | 0.0001
Deep secretion suction 4.8[1.4-10.6] 3.9[2.2-11.2] ‘ 0.0001
L I =T Ty 3.1[1.7-9.4] 2.7[1.7-9.4) 0.002
Distress
Family history of atopy =~ 2.6[0.8-7.8] 1.9[0.9-4.8] | 0.04

Table 4 showed the variables that were statistically
significant were included in the multivariate analysis.
We found that the need for oxygen therapy, the
respiratory severity distress at admission, the presence of
family history of atopy, and the use of deep suctioning

were all risk factors for prolonged hospitalization in
children admitted with acute bronchiolitis.
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DISCUSSION

This study included 76 children who met the inclusion
criteria. The average duration of hospital stay was 4.63 £
2.5 days. The percentage of children who required a
prolonged hospital stay was 31.6%. The study found that
there are clinical parameters that can be identified at
admission and are associated with prolonged
hospitalization in children with acute bronchiolitis. These
include initial oxygen saturation, oxygen requirement,
the severity of respiratory distress at admission, as well
as a family history of allergies and the implementation of
deep suctioning of nasal pharyngeal secretions.

The results of the current study are in agreement with a
study conducted by Maugendre et al in France in 2022,
which found that severe clinical condition at admission
and the need for oxygen were significantly associated
with prolonged hospitalization for acute bronchiolitis in a
multiple regression model.®! Initial oxygen saturation
and disease severity at admission were predictors of
longer hospitalization for acute bronchiolitis in this study
which is similar to the findings of Martinez et al in
Colombia and Gonzalez et al in Spain. Additionally, the
need for oxygen support was reported in the study by
Ekoube et al in Cameroon.®7

Maugendre et al did not find a relationship between the
presence of atopic family history and the duration of
hospitalization for acute bronchiolitis, and they attributed
the low percentages due to the lack of recording in
medical reports. Maugendre et al.””

A study by Trefny et al conducted in Switzerland found
that when there was a family history of atopy in infants
with acute bronchiolitis, the hospitalization period was
longer. The same was observed in cases with a high
history of asthma in the study by Debnath et al in
Bangladesh. This is similar to the findings of the current
study.®

The percentage of males in the current study was 64.5%
of the sample. There was no statistically significant
difference between genders regarding the duration of
hospitalization and the same according to the age and
birth weight. This is consistent with previous studies
such as Martinez et al. in Colombia concerning gender
and birth weight, as well as Shay et al. and Weisgerber et
al. in the United States, and Acar et al. in Turkey
regarding age and gender.**¥ In Spain, low birth weight
and age less than one month were factors associated with
the length of hospitalization in children with acute
bronchiolitis. The difference in demographic results may
be due to differences in racial and ethnic variations."
Maugendre et al. did not find any correlation between
prematurity and the length of hospitalization in their
study, this was explained by insufficient spread.”
Conversely, prematurity was a predictive factor for
longer hospitalization duration in children with acute
bronchiolitis in the following studies: Martinez et al. in
Colombia, Moler et al. in the United States, and Vereen

et al. in the United States.*? The proportion of
prematurity in the current study was 5.3% of the sample
and were from the non-prolonged hospitalization group.
This might explained the in significant statistical value
between prematurity and the length of hospitalization.
The average time from the appearance of respiratory
symptoms to hospital admission in the current study is
5.18+3.9 days. This is similar to the findings of Debnath
et al. in Bangladesh (5.47+1.93 days) and Schroeder et
al. in the United States (4 days).™*'* The exposure to
smoking accounted for 44.7% of the current study
sample, with no statistically significant relationship with
the duration of hospitalization. This was reported by
Acar et al and Selen et al in Turkey, and Gonzalez et al
in Spain.>*®! Exposure to smoking is considered a risk
factor for hospitalization due to acute bronchiolitis,
although it was not associated with longer hospitalization
duration in the Fernandez et al.1*"

The proportion of breastfeeding was 44.7% in the current
study sample. No relationship was found between the
type of feeding in the first six months of life with the
duration of hospitalization, which is consistent with the
results of studies by Martinez et al. Similarly, a previous
study conducted by Vereen et al. in the United States
found no correlation between breastfeeding and the
length of hospitalization in children with acute viral
respiratory infections. Additionally, the study by Acar et
al. in Turkey, conducted on newborns with lower
respiratory tract infections, also showed no association.

The parental feeding pattern in the current study sample
shows that the highest percentage (48.1%) is in the
hospitalization group of < 5 days. However, no
statistically significant differences were found.

These results may indicate the positive role of breast
milk in reducing the severity of the illness. Parental
feeding helps enhance the immune response against
inflammation caused by the RSV virus in the airway
epithelium. It has been shown that decreased neutrophil
infiltration in the airways of breastfed children reduces
disease severity compared to formula feeding.
Additionally, breast milk increases interferon-alpha
levels in RSV-infected individuals and decreases the
concentration of immune mediators such as chemokines
and 1L-8 in the airway.*®

The percentage of deep secretion suctioning
(nasopharyngeal suction) in the current study was 59.2%,
with a statistically significant relationship with the length
of hospitalization. This finding was also mentioned in the
studiesof Mussam et al. and Weisgerber et al. in the
United States. Mussam et al found that performing deep
secretion suctioning within the first 24 hours after
hospitalization was associated with a longer duration of
stay. They explained this result by the way that deep
suctioning of secretions is linked to increased edema and
inflammatory response in the airways.’*?% The role of
secretion suctioning in the course of acute bronchiolitis
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remains unclear. Additionally, recent recommendations
advise against the routine use of deep secretion
suctioning in infants with acute bronchiolitis.*!

This study identified a set of clinical variables that can
be associated with prolonged hospitalization in cases of
acute bronchiolitis. These include initial oxygen
saturation, need for oxygen therapy, and the degree of
respiratory distress at admission, as well as a family
history of atopy. Deep suctioning of secretions from the
nasopharynx is also linked to the length of
hospitalization. However, factors such as gender, age,
birth weight, breastfeeding history, type of feeding
during the first six months and exposure to cigarette
smoke showed no significant association.

Limitation of this study: The small sample size limited
the ability to experience some important variables, such
as the presence of congenital heart disease. Additionally,
it was not possible to identify the causative pathogen and
examine its correlation with the study outcomes.

This study recommend conducting an accurate
assessment at admission to identify factors that may
predict prolonged hospitalization for acute bronchiolitis.
Avoid routine deep suction of secretions in children with
acute bronchiolitis; instead, perform gentle suction only
by skilled individuals. Encourage parental breastfeeding
as a protective factor against inflammatory diseases.
Further studies were needed to evaluate the relationship
between various variables and the length of hospital stay.
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