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ABSTRACT 
Background

Bronchiolitis is the most common cause of hospitalization in infants under the age 
of 2 years. There are various risk factors associated with severe disease. Therefore, 
identifying risk factors of severe bronchiolitis and acting promptly is foremost to 
avoid its adverse outcome.

Objective

To find out the socio-demographic, clinical profile and risk factors associated with 
severe bronchiolitis.

Method 

This was hospital based cross-sectional study of data of children between 3 months 
to 2 years admitted in the Department of Pediatrics with a clinical diagnosis of 
bronchiolitis from September 2023 to May 2024. Various factors were recorded to 
identify risk factors for severe bronchiolitis.

Result

Ninety children were included in the study with a majority of age group 3 to12 
months (76%) and male to female ratio of 1.8. The most common symptoms were 
cough (85%), fever (76%), blocked nose (56%) and difficulty in breathing (35%). 
On applying bivariate analysis, age group, lack of exclusive breast feeding, having 
siblings and low maternal literacy were significant risk factors whereas on applying 
multivariate analysis, were found significant associations between having siblings 
(Adjusted Odd Ratio=5.555, 95% Confidence Interval=1.332-23.169, p value= 0.019) 
and low maternal literacy (Adjusted Odd Ratio =0.233, 95% Confidence Interval 
=0.063-0.859, p value= 0.002) for severe bronchiolitis.

Conclusion

In our study, cough and fever were the most common symptoms of bronchiolitis. 
Having siblings and low maternal literacy were the significant risk factors for severe 
bronchiolitis.
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INTRODUCTION
Bronchiolitis is one of the most common condition for 
hospitalization in infants and young children worldwide.1 
An estimated 150 million new cases are reported 
worldwide annually among them 2% to 3% require 
hospitalization.2 Ninety-five percent of all cases occur in 
developing countries. Globally, it is the most prevalent 
cause of hospitalization in infants resulting in a significant 
morbidity and mortality.3,4

The most common cause of bronchiolitis is Respiratory 
Syncytial Virus.5 It is the acute inflammation of the 
bronchioles which causes edema, increased mucus 
production, necrosis of epithelial cells and inadequate 
oxygenation of tissues.6 The disease has different clinical 
courses, whose symptoms can range from mild to severe 
and sometimes leading to respiratory failure and death. This 
is due to their smaller airway which gets easily obstructed 
and their decreased ability to clear secretions. There are 
various risk factors associated with severe bronchiolitis 
in young children. Severe cases occur more frequently in 
males and younger infants.7 Moreover, prematurity, low 
birth weight and delivery by caesarean section were the 
factors that increase the risk of severe bronchiolitis.6,8 
Factors such as cigarette smoke, exposure to cooking fuel 
and having siblings can also contribute to the severity of 
bronchiolitis.9,10 Other associated risk factors include the 
lack of exclusive breastfeeding for six months, malnutrition 
and a family history of asthma.11

However, there are only is a paucity of literature available 
on risk factors for the development of severe bronchiolitis 
in Nepal. Hence, the present study was undertaken to 
identifying risk factors for severe disease in our region will 
help to decrease the cost of healthcare as well as mortality. 
This study aimed to identify various risk factors associated 
with severe bronchiolitis such as age, gender, residency, 
prematurity, mode of delivery, exposure to cigarette 
smoke, cooking fuel, exclusive breastfeeding, nutritional 
status, having siblings, maternal literacy and recent family 
history of acute respiratory infection (ARI).

METHODS
This was a hospital based cross-sectional study held at 
Birat Medical College and Teaching Hospital, Budhiganga-2, 
Tankisinuwari, Morang, Nepal from September 2023 to 
May 2024. Subjects were sampled by non-probability 
consecutive sampling technique who met the inclusion 
criteria. We used n= 4×P×Q/L2 formula to calculate sample 
size (n-sample size, P-approximate prevalence, Q = 1-P, L = 
Allowable error (required precision). Available incidence is 
7% of children need admission due to bronchiolitis.12

P= 7/100= 0.07
Q= 1-P= 1-0.07= 0.93
Allowable error 6%

L= 6/100= 0.06
At 95% confidence level
For 95% confidence level, Z = 1.96, and therefore 4; which 
is approximate square of “Z” is taken

n=4×0.07×0.93/(0.06)2 = 72

So, the calculated sample size was 72. However, we took all 
cases during study period. Written consent from parents 
were taken before including in the study. This study was 
start after approval by the Research Ethic Committee 
of Birat Medical College [IRC-PA-332/2023]. All cases 
between 3 months to 24 months of age with a diagnosis of 
bronchiolitis admitted under the pediatric department were 
included in the study. Cases with heart disease, asthma, 
second episodes of wheeze, immunodeficiency, congenital 
anomalies and refusal for consent were excluded.

The various risk factors which were recorded which includes 
age, gender, residency (rural/urban), term\preterm, chest 
X-ray (hyperinflated/normal), exclusive breastfeeding, 
exposure to cigarette smoking, mode of delivery, having 
siblings, maternal education (literate/illiterate), firewood 
exposure, malnutrition and family history of respiratory 
tract infection in last 2 weeks.

The diagnostic criteria of the American Academy of 
Pediatrics (AAP) in 2014 was followed.13 The criteria for 
diagnosis is follows: (i) Symptoms of inflammation of 
the upper respiratory tract: fever, cough, sneezing, and 
rhinorrhea (ii) Progressing to tachypnea, chest indentation, 
or intercostal muscle pull within 48 to 72 hours. Signs 
of air trapping in clinical examination or chest X-ray (iii) 
Wheezing for the first time (iv) Rhonchi, or crackles in chest 
examination. The severity of bronchiolitis will be based on 
Wood-Downes Clinical Scoring System Modified by Ferres 
(Table 1).14 
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Table 1. Wood-Downes Clinical Scoring System Modified by 
Ferres14

Variables 0 1 2 3

Wheezing None End expira-
tion

Entire expira-
tory phase

Inspiration 
and expira-
tion

Retractions None Subcostal 
or lower 
intercostal

1 + supra-
clavicular + 
nasal flaring

2 + supra-
sternal 
+ lower 
intercostal

Respiratory 
rate (breaths / 
Min)

< 30 31-45 46-60 > 60

Heart rate 
(beats/min)

< 120 > 120

Inspiratory 
breath sounds

Normal Regular, 
symmetri-
cal

Markedly 
silent, sym-
metrical

Silent 
thorax, no 
wheezing

Cyanosis Not pres-
ent

Present

A score of 
bronchiolitis;

1-3 
points 
(mild)

4-7 points 
(moder-
ate)

8-14 points 
(severe bron-
chiolitis)
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Age was taken in complete months and further divided 
in 3 to 12 months and 12 to 24 months. Malnutrition was 
defined by the World Health Organization (WHO) for severe 
and moderate acute malnutrition as (I) weight for height/
length <−3Z score and −2 to −3Z, respectively; (II) presence 
of visible severe wasting; (III)  nutritional edema; (IV).15 
The mother who can write and read were categorized as 
a literate mother. Breastfeeding exclusively till 6 months 
then continued feeding till age 2 years was labeled as 
appropriate breast feeding.

Statistical program for Social Sciences (SPSS) 26.0 version 
was used for all statistical analysis. Data was summarized by 
using frequency and percentage for qualitative variables. A 
bivariate analysis by chi squared statistic was carried out to 
determine the association between various risk factors and 
severity of bronchiolitis. Variables which has p < 0.05 were 
subsequently put on stepwise multiple logistic regression 
model to determine the significant independent risk factor 
of severe disease.

RESULTS
There were 90 children from 3 to 24 months old with 
bronchiolitis admitted to Birat Medical Teaching Hospital, 
Nepal over the period from September 2023 to May 2024 
were included in this study. Among them, 58 (64%) males 
and 48 (53%) from urban areas. In our study, the majority 
of children were from 3 to12 months 69 (76%) of age 
group. Regarding the severity of bronchiolitis, 63 (70%) of 
children suffered from mild-moderate bronchiolitis, and 
27 (30%) from severe bronchiolitis (Table 2). The common 
clinical symptoms are illustrated in table 3. In children with 
bronchiolitis, we investigated a variety of potential risk 
factors related to severe bronchiolitis. In bivariate analysis, 
the significant risk factors for severe bronchiolitis were 
age group, lack of exclusive breastfeeding, having siblings 
and maternal education status, whereas on multivariate 
analysis, having siblings and low maternal education 
were only independent significant risk factors for severe 
bronchiolitis (Table 4).

DISCUSSION
In this study, various risk factors were identified for severe 
bronchiolitis. Among them, age group, lack of exclusive 
breastfeeding, having siblings and an illiterate mother 
were identified as risk factors for severe disease on 
bivariate analysis, whereas having siblings and an illiterate 
mother were the only independent risk factors found on 
multivariate analysis.

Bronchiolitis is a common respiratory illness in children of 
less than 2 years and 80% of hospitalizations occur in the 
first year.16 A study by Hall et al. also found a significant 
association between the age of less than 6 months and a 
higher risk of hospitalization and severe bronchiolitis.17 This 

Table 2. Socio-Demographic profile of children with 
bronchiolitis

Variable Number of 
patients (n)

Percentage (%)

Gender

     Male 32 35.6

     Female 58 64.4

Age group

     3 to 12 months 69 76.7

     12 to 24 months 21 23.3

Residency 

     Urban 48 53.3

     Rural 42 46.7

Severity of bronchiolitis 

     Mild to Moderate 63 70.0

     Severe 27 30.0

Table 3. Clinical features of children with bronchiolitis

Clinical features  Number of patients (%)

Cough 77 (85.6)

Fever 69 (76.7)

Nasal blockage 51 (56.7)

Difficulty in breathing 32 (35.6)

Feeding problem 18 (20.0)

is probably secondary to reduced immunity in early infancy 
toward viral infections and due to their smaller airway 
which gets easily obstructed and their decreased ability to 
clear secretions.18 In this study, most of the children were 
from the age group of 3 months to 1 year (76.7%). Our 
study showed significant association between age group 
and severe disease in bivariate analysis but unexpectedly 
insignificant in multivariate analysis (Adj. OR=3.612, 95% CI 
0.901-14.479, p-value 0.011).

Breastfeeding helps to build a strong immune system in 
infants which gives protection against serious infections.19 
WHO and UNICEF recommend breastfeeding to be initiated 
within the first hour of birth and to continue exclusively for 
the first 6 months.20 The protective effect of breastfeeding 
observed may be due to the fact that breast milk contains 
substances that may have biological effects that can promote 
lung growth and improve lung function.21 Breast milk also 
contains numerous anti-inflammatory and immunological 
agents.22 Our study showed that exclusive breastfeeding 
had significant association on bivariate analysis and no 
significant association on multivariate analysis. Contrarily, 
other studies showed that breastfeeding reduces the risk 
of severe bronchiolitis as well as hospitalization in intensive 
care units.23 However, similar to our study, other studies 
also failed to find any association between breastfeeding 
and severity of bronchiolitis.24,25
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A study by Nguyen et al. showed that maternal education 
was as a significant risk factor of severe bronchiolitis.8 
Similarly, another study also showed low maternal 
educational level as a risk factor for hospitalization for 
bronchiolitis.32 Similarly, our study also revealed that 
children with literate mothers as a protective factor for 
acquiring  severe disease.  The protective effect of parental 
education against severe disease may be due to more 
awareness about the infection, its care and early seeking 
for medical care.

The limitation of the study is the data is that we excluded 
infants under 3 months of age. The sample size is small 
and was carried out in only one referral center. We need 
large scale study to understand the factors associated with 
severe bronchiolitis in Eastern part of Nepal. We suggest 
that future work include samples from a greater geographic 
area or be expanded to a multi-center analysis.

Table 4. Risk factors associated with severe bronchiolitis

Characteristics Categories Severity p- value COR Adj. OR 95% CI

Mild to Moderate Severe Lower Upper

Age group (months)
3 – 12 53 (76.8) 16 (23.2)

0.011
Reference 

12 – 24 10 (47.6) 11 52.4) 3.644 3.612 0.901 14.479

Gender
Female 24 (75.0) 8 (25.0)

0.442
Male 39 (67.2) 19 (32.8) 1.462

Residency
Urban 34 (70.8) 14 (29.2)

0.854
Rural 29 (69.0) 13 (31.0) 1.089

Chest X-Ray
Normal 34 (73.9) 12 (26.1)

0.408
Abnormal 29 (65.9) 15 (34.1) 1.466

Nutritional status
No 52 (71.2) 21 (28.8)

0.597
Yes 11 (64.7) 6 (35.3) 1.351

Prematurity
No 59 (72.0) 23 (28.0)

0.196
Reference 

Yes 4 (50.0) 4 (50.0) 2.565 6.418 0.94 43.799

Exclusive Breast Feeding
No 15 (53.6) 13 (46.4)

0.022
Reference 

Yes 48 (77.4) 14 (22.6) 0.337 0.361 0.106 1.231

Family history of Smoking
No 45 (75.0) 15 (25.0)

0.143
Reference 

Yes 18 (60.0) 12 (40.0) 2.000 1.797 0.514 6.277

Having Sibling
No 28 (84.8) 5 (15.2)

0.019
Reference 

Yes 35 (61.4) 22 (38.6) 3.520 5.555 1.332 23.169

Number of sibling (n=57)
1 22 (73.3) 8 (26.7)

0.051
2 13 (48.1) 14 (51.9) 2.962

Sibling going to school (n=57)
No 17 (68.0) 8 (32.0)

0.366
Yes 18 (56.2) 14 (43.8) 1.653

Mode of Delivery
Normal 36 (75.0) 12 (25.0)

0.268
CS 27 (64.3) 15 (35.7) 1.667

Maternal Education
Illiterate 9 (42.9) 12 (57.1)

0.002
Reference 

Literate 54 (78.3) 15 (21.7) 0.208 0.233 0.063 0.859

Cooking fuel
LPG 38 (74.5) 13 (25.5)

0.286
Wood 25 (64.1) 14 (35.9) 1.637

Family History of respiratory 
tract infection in last 2 weeks

No 47 (75.8) 15 (24.2)
0.074

Reference 

Yes 16 (57.1) 12 (42.9) 2.350 4.11 1.074 15.732

Total 63 (70.0) 27 (30.0)

Infants with older siblings have an increased risk of acquiring 
viral infections and are more likely to be admitted to hospital 
with bronchiolitis.26 Older siblings who go to school are a 
major source for transmitting viral infections.27,28 This could 
be explained by the greater likelihood for viral exposure 
and infection among infants with a sibling.29 In our study, 
we found that children who have sibling appear to be 
important risk factors for severe bronchiolitis. However, we 
didn’t find any association between number of siblings and 
school going older siblings with severity of bronchiolitis. 
Similar finding was found by Canadian PICNIC study which 
revealed that the presence of preschool-aged siblings 
was significantly and independently associated with an 
increased risk for hospitalization, and a weaker association 
was found with the presence of school-aged siblings.30 In s 
contrast, the Spanish FLIP study revealed that only school-
aged siblings was risk factors significantly associated with 
hospitalization.31

Original Article
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CONCLUSION
There is no specific treatment for bronchiolitis. It is usually 
supportive. Identifying risk factors for severe disease 
will lower the cost as well as avoid mortality. This study 
identified having siblings and lower maternal education 
as the risk factors for severe bronchiolitis. These findings 
provided valuable information to identify factors associated 
with severe disease in our region. However, it is important 

to identify other considerable risk factors in our region by 
conducting multi-center studies.
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