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ORIGINAL ARTICLE

RISK FACTORS FOR BRONCHIOLITIS IN INFANTS OF HAZARA DIVISION – A 
CROSS SECTIONAL STUDY 

Naima Khan1, Mohsin Khan2, Faiza Khan3, Syed Sajid Hussain Shah4

ABSTRACT 
 
OBJECTIVES  

Bronchiolitis is one of the major causes of hospitalization in the infants. Higher rate of hospitalization and 
mortality can be reduced by recognizing and control of risk factors for bronchiolitis. The objective of this study 
is to ascertain risk factors of bronchiolitis in infants, in local population of Hazara Division.                             

METHODOLOGY  

This cross-sectional study was done in Ayub teaching hospital form January, 2020 till June 2020. Infants of both 
gender from age of 3 months to 12 months were included with diagnosis of bronchiolitis. Patients with croup, 
pneumonia, cystic brosis and bronchomalasia are excluded. Demographic variables, clinical characteristics 
and risk factors of bronchiolitis related to infant, mother and family were documented on specic proforma. The 
data was analyzed by SPSS 21. 

RESULTS  

There were 101 infants. Mean age was 5±3.5 months. Male to female ratio was 2.8. 77.2% infant had de livery 
through surgical procedure and 82% are term. 45% infants were exclusively breast fed. 34% patients room were 
carpeted, 35% exposed to molds and 81% had history of contact with infected person.28% infants are exposed to 
 passive smoke, 49% had history of allergies and 60% mothers uses perfume to their child’s. 31% infants have 
more than 10 family members and are living in 2 rooms (p=0.000). Infant weaned at 6month have late onset of 
bronchiolitis as compare to infants weaned before 6 months (p=0.000). 
 
CONCLUSION  
 
Perfume/powder use, family history of allergies, history of contact with respiratory infection, delivery with 
surgical procedure as major new risk factors. Carpets, mold, passive smoking, overcrowding, are also 
contributing risk factors.  
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INTRODUCTION

 
 

Acute lower respiratory tract infection (LRTI) is 
associated with signicant mortality among 

infants.1 Most common LRTI associated with 
infants is bronchiolitis. Human respiratory 
syncytial virus (RSV) is important causative agent 
of bronchiolitis among infants that account for 60-
85% of bronchiolitis cases in infant.2 Reinfection 
are commonly seen in any age group. RSV 
circulation have seasonal pattern, peak outbreaks 
reported in autumn, winter or spring but not in 
summer.3 Clinical presentation of bronchiolitis 
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varies from mild upper respiratory symptoms of 
rhinorrhea nasal congestion, fever, cough to life 
threatening lower respiratory symptoms like 
wheezing, tachypnea, retraction with respiratory 
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efforts.4 Wheezing in rst year of life is highly 
suggestive of  bronchiolitis in infants. 5 Globally, 
countries having higher mortality rates, acute 
respiratory illness (ARI) is leading cause of death 
under ve years.6 In Pakistan ARI continues to be 
2nd leading cause of death.7 High altitude areas of 
developing countries have higher incidence of 
respiratory infections including areas in North 
West part of Pakistan. Highest incidence of ARI is 
reported between 2-6 months of infancy.8 Various 
demographic and epidemiological risk factors are 
associated with bronchiolitis as low birth weight, 
male gender, early onset of disease (age < 6 
months), overcrowding, house hold smoking and 
family history of allergies.9,10 Infants with high 
risk have more frequency of hospitalization. High 
risk individual with bronchiolitis are infants with
chronic lung disease, bronchopulmonary dysplasia, 
immune deciencies and congenital heart disease. 
Majority of infants deaths with bronchiolitis occur 
in full term, normal weight babies.11 This 
emphasizes to explore additional risk factors like 
mold exposure, dampness, use of perfumes and 
powder, history of contact with infected person, 
weaning history, mode of delivery. Many 
bronchiolitis infants need hospital admission 
according to severity of disease, risk factors and 
hospital protocols. It is widely accepted that errors 
occur and infants are sent home from emergency 
department inappropriately leading to morbidity 
and mortality.12 The objective of this study is to 
assess risk factors for bronchiolitis in infants of 
local population of Hazara division. Bronchiolitis 
is most common LRTI in infants and its mortality 
is continuously increasing. By identifying and 
establishing of high-risk factors of bronchiolitis, 
this study is providing reliable data to pediatricians 
for better management including prevention and 
counselling parents of infants with bronchiolitis.     
 
METHODOLOGY 
 
This cross-sectional study was done in pediatric 
department of Ayub teaching hospital form 
January, 2020 till June 2020 after getting approval 
from institutional review board. Data from care 
giver were extracted and recorded on questionnaire 
after obtaining informed consent. All infants 
presented with diagnosis of acute bronchiolitis 
documented by clinician and met the criteria were 
included. Inclusion criteria included infant of one 
month age up to 12 months. Patient’s age less than 
1 month and greater than 1 year are not part of 
study. Infants with congenital pulmonary diseases 
including cystic brosis, bronchomalasia, 

immunodeficiency and syndromic features were 
excluded. After establishment of diagnosis, 
demographic variables including age, weight, 
gender were recorded on specic proforma along 
with clinical characteristics and risk factors 
including body temperature, contact, history of 
allergy in family, use of perfume/powder, breast 
feeding, exposure to smoking, molds at home, 
family members and number of rooms in home, 
gestational age and mode of delivery. 
Guardian/parents giving history of 1st  degree 
relative with allergy are taken as positive family 
history of allergy. The data was analyzed in SPSS 
21. P value < 0.05 for comparative variables was 
taken as statistically signicant. 
 
RESULTS 
 
The present study recruited 101 infants (n=101) 
presented with bronchiolitis from 1 month to 1 
year. Among these 73.3% (74) were male and 
26.7% (27) were female. Male to female ratio was 
2.8. The mean age of sample was 5.03 ± 3.5 
months (range = 1 month - 12 month). The mean 
weight of infants presented with bronchiolitis was 
4.9kg ± 1.7.55.4% (56)  subjects  had  assisted 
vaginal delivery, 22.8% (23) through caesarean 
section and 21.8% (22) had normal mode of 
delivery. Majority infants had birth history of term 
(82%), 16% had preterm and 2% had birth history 
of post term. Average weight of preterm at 
presentation was 4.46±1.3 which is less than term 
individuals (5.0±1.7) with signicance of 0.069, as 
shown in g no 1.  

 
Figure 1: Relation of Weight of Infancts Verses Birth 

History 
 
Preterm individual and post term individual 
present at younger age (4.69±1 and 2±1.4 months 
respectively) as compare to term infants (5.17±3.7) 
with signicance of 0.002 as shown in plot no 2. 
Mean body temperature of preterm infant was 
recorded as 101°F±2, post term 99°F and term 
98°F±2 with signicance of 0.002 as shown in Fig 
no 2.
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Figure 2: Mean Body Temperature Verses Birth History of 
Infant 

 
Two patients had birth history of high birth 
weight, 40% (41) infants had birth history of low 
birth weight (LBW) and 57 infants had birth 
history of normal weight. 45% infants fed on 
breast milk exclusively detail shown in Bar Chart 
1. Infants having history of weaning at 6 months 
are older (8.4 month) than infant weaned before 6 
months (6 month) with signicance of 0.00 (mean 
age 8.4) while infant weaned before 6 months. 

Figure 4: Bar Chart Showing History of Feeding  
28.7% (29) bronchiolitis infants had exposure to 
second hand smoke, 34% infants (35) had history 
of living in carpeted room, 35% (36) exposed to 
mold, 49.5% (50) had family history of allergy, 
60% mothers (61) used perfumes/powders to their 
infants and 81.2% (82) individuals had contact 
history with person infected respiratory tract. 31% 
infants have more than 10 family members and are 
living in 2 rooms (p=0.000). 
 

DISCUSSION . 

 

 
In our study we found several environmental 
demographic and familial risk factors of 
bronchiolitis among infants in tertiary care 
hospital. The mean age of population studied was 
5.0 month which is little older than reported by EI-
Radhi, et al. 4.4months and Bradly, J.P. et al 4months

10,11
 but fall in typical age range of bronchiolitis 

(2-5) month.  The  predominant  gender  in  our 
study  was  male,  which  is  accordance  with the 
studies   by   EI-Radhi   and  Bradly. Mean weight 
in our study was 4.9 kg whereas Mosalli et al 
reported 3kg.12 This dierence may be due to 
relatively small sample size in study done by 
Mosalli. Furthermore, greater than 80% of infants 
reported by Mosalli et al had moderate to severe 
disease, so this dierence in weight may be due to 
sampling bias. 45% bronchiolitis infants were fed 
on breast milk exclusively while study conducted 
at Mayo hospital Lahore states 38%.2  This may be 
due to dierence in age of studied population as 
our studied population is younger. Breast feeding 
trends also drop after 1 year in Pakistan. 
According to survey on breast feeding trend in 
Pakistan rate of breast feeding drop to 51% from 
78% as age increases from 1 to 2 years.13 36 
infants (35%) had history of mold exposure at their 
home, Stark, P.C., et al states that mold exposure 
and dampness increase incidence of lower 
respiratory tract infection in 1st  year of life.14 
Passive smoke exposure in infant signicantly 
increases lower respiratory tract infection in  
infants.15 In this study 28% bronchiolitis infants 
were expose to second hand smoking while 
Bradly, J.P.et al reported 40%. The dierence can 
be due to large sample size of Bradly, J.P.et al 
(n=206). We reported 49.5% infant have family 
history of allergy, which is slightly higher than 
reported by Bradly, J.P.et al. According to Bradly, 
J.P. 45% infant‘s first degree relative have allergic 
history. Majority of infants diagnose as 
bronchiolitis are term individuals (85%) while 
study done in Faisalabad Pakistan  states 79.5% 
individual have history of birth at term, the minor 
dierence may be due to age limit, their 
observation focused on age up to 2 years, while 
over target age group is up to 1 year. Mean body 
temperature of 85% individual (Term infants) is 
98°F, which is also justied by  Ahmad S et al, that 
most of bronchiolitis individual were afebrile 16.  In 
our study preterm infants have signicantly high 
body temperature and weight, less than term infant 
showing severity of bronchiolitis in these 
infants.10,11 31% infants are living in house with 2 
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rooms and family members of 10 and greater, 
these individual are susceptible to overcrowding 
environment (signicance of p  = 0.000). 
Overcrowding is also significant risk factor of 
bronchiolitis.9 Infant having history of weaning 
before 6 months have signicantly early onset of 
bronchiolitis  M.R. Savitha  et al  as compare to 
infants who weaned before and after 6 month. But 
in literature it has also been evident that enteral 
nutrition decreases the respiratory distress when 
patients are on noninvasive ventilation.17,18  
  
LIMITATION  
 
Present study had certain limitations. It did not 
confirm the laboratory diagnosis of bronchiolitis 
due to lack of facility for viral PCR. Most of the 
results were compared with the data of other 
countries due to lack of country data unfortunately. 
The infants were not followed till discharge, as 
discharge status not accessed in this study. 
Stratification of bronchiolitis severity is not done 
in this study.  
 
CONCLUSION  
 
Bronchiolitis aects predominantly males. Preterm 
infants had early onset of bronchiolitis. 
Perfume/powder use, family history of allergies, 
history of contact with respiratory infection, 
delivery with surgical procedure as major new risk 
factors. Carpets, mould, passive smoking, 
overcrowding, are also contributing risk factors.    
 
CONFLICT OF INTEREST: None 
 
FUNDING SOURCES: None 
 
REFERENCES 
 
1.  Simões EAC, Dani V, Potdar V, Crow R, 

Satav S, Chadha MS, et al. Mortality 
From Respiratory Syncytial Virus in 
Children Under 2 Years of Age: A 
Prospective Community Cohort Study in 
Rural Maharashtra, India. Clin Infect Dis
2021;73(3):193-202,

2. Kuhdari, P., Brosio, F., Malaventura, C,
Stefanati A, Orsi A, Icardi G, et al.
Human respiratory syncytial virus and
hospitalization in young children in Italy. 
Ital J Pediatr 2018;44:50.  

3.  Chadha M, Hirve S, Bancej C, Barr I, 
Baumeister E, Caetano B, et al. Human 
respiratory syncytial virus and inuenza 

seasonality patterns—Early ndings from 
the WHO global respiratory syncytial 
virus surveillance. Inuenza Other Respi 
Viruses 2020;14:638–46. 

4.  Marlow R, Finn A, Henderson J. Thorax 
2019;74:503–5.  

5.  Bashir U, Nisar N, Arshad Y, Alam MM, 
Ashraf A, Sadia H, Kazi BM, Zaidi SS. 
Respiratory syncytial virus and inuenza 
are the key viral pathogens in children< 2 
years hospitalized with bronchiolitis and 
pneumonia in Islamabad Pakistan. Arch 
Virol 2017;162(3):763-73. 

6.  Na’amnih W, Kassem E, Tannous S, 
Kagan V, Jbali A, Hanukayev E, et al. 
Incidence and risk factors of 
hospitalisations for respiratory syncytial 
virus among children aged less than 2 
years. Epidemiology and Infection 
2022;150:e45, 1–10.  

7.  Biagi C, Scarpini S, Paleari C, Fabi M, 
Dondi A, Gabrielli L, et al. Impact of 
Guidelines Publication on Acute 
Bronchiolitis Management: 10-Year 
Experience from a Tertiary Care Center 
in Italy. Microorganisms 
2021;9(11):2221.   

8.  Ghazaly M, Nadel S. Characteristics of 
children admitted to intensive care with 
acute bronchiolitis. Eur J Pediatr 
2018;177:913–20. 

9.  Masarweh K, Gur M, Leiba R, Bar-
Yoseph R,  Toukan Y, Nir V, Gut G, et 
al. Factors predicting length of stay in 
bronchiolitis. Respir Med 
2020;161:105824.  

10.  El-Radhi AS, Barry W, Patel S. 
Association of fever and severe clinical 
course in bronchiolitis. Arch Dis Child 
1999;81(3):231-4. 

11.  Bradley JP, Bacharier LB, Bonglio J, 
Schechtman KB, Strunk R, Storch G, 
Castro M. Severity of respiratory 
syncytial virus bronchiolitis is aected by 
cigarette smoke exposure and atopy. 
Pediatrics 2005;115(1):e7-14. 

12.  Mosalli R, Abdul Moez AM, Janish M, 
Paes B. Value of a risk scoring tool to 
predict respiratory syncytial virus disease 
severity and need for hospitalization in 
term infants. J Med Virol 
2015;87(8):1285-91. 

13.  Hanif HM. Trends in breastfeeding and 
complementary feeding practices in 

Risk Factors for Bronchiolitis in Infants of Hazara Division

Pakistan, 1990-2007. Int Breastfeed J 



   

67J Gandhara Med Dent SciOctober-December 2022

14.  Stark PC, Burge HA, Ryan LM, Milton 
DK, Gold DR. Fungal levels in the home 
and lower respiratory tract illnesses in the 
first year of life. Am J Respir Crit Care 
Med 2003;168(2):232-7. 

15.  Jones LL, Hashim A, McKeever T, Cook 
DG, Britton J, Leonardi-Bee J. Parental 
and household smoking and the increased 
risk of bronchitis, bronchiolitis and other 
lower respiratory infections in infancy: 
systematic review and meta-analysis. 

-1. Respir Res 2011;12(1):1

16.  Ahmad S, Aamir S, Ahmad S. ACUTE 
BRONCHIOLITIS IN CHILDREN. 
Professional Med J 2013;20(5):707-12. 

17.  Savitha MR, Nandeeshwara SB, Pradeep 
Kumar MJ, Raju CK. Modiable risk 
factors for acute lower respiratory tract 
infections.  Indian J Pediatr 
2007;74(5):477-82. 

18.  Sochet AA, Nunez M, Wilsey MJ, 
Morrison JM, Bessone SK, Nakagawa 
TA. Enteral Nutrition Improves Vital 
Signs in Children With Bronchiolitis on 
Noninvasive Ventilation. Hosp Pediatr 
2021;11(2):135–43. 

Risk Factors for Bronchiolitis in Infants of Hazara Division

2011;6(1):1-7. 

  

CONTRIBUTORS 
1. Naima Khan - Concept & Design; Data Acquisition 
2. Mohsin Khan - Concept & Design; Data Acquisition; Data Analysis/Interpretation; Drafting Manuscript 
3. Faiza Khan - Data Acquisition; Drafting Manuscript 
4. Syed Sajid Hussain Shah - Drafting Manuscript; Critical Revision; Supervision; Final Approval 

 

LICENSE: JGMDS publishes its articles under a Creative Commons Attribution Non-Commercial Share-Alike license (CC-BY-NC-SA 4.0).
COPYRIGHTS: Authors retain the rights without any restrictions to freely download, print, share and disseminate the article for any lawful  purpose. It includes scholarlynetworks such as Research Gate,
Google Scholar, LinkedIn, Academia.edu, Twitter, and other academic or  professional networking sites.


