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ABSTRACT… Objective: To identify the risk factors of severe pneumonia among children 2-59 
months of age in a Tertiary Care Hospital Lahore, Pakistan. Study Design: Case Control study. 
Setting: Mayo Hospital Lahore. Period: December 2016 to March 2017. Material & Methods: 
Cases were 162. Controls were selected in 1:1. Sample size was 162 cases and 162 controls. 
Purposive sampling technique was used. Informed consent taken from each participant before 
collection of data. Structured questionnaire was used. Data was analyzed through SPSS 20.0. 
Chi square and binary logistic regression was applied. Results: Low socio economic conditions, 
low maternal and parental education, contact with the member having upper respiratory tract 
infection, having contact with member suffering from URTI, hospitalization due to diarrheal 
illness and being underweight were found strongly associated with severe pneumonia (having 
odds ratios more than 1) among children 2-59 months of ages in this study. Conclusion: 
Poverty, illiteracy of parents and having contact with member having respiratory infection and 
underweight are potential risk factors of severe pneumonia.
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INTRODUCTION
In children acute respiratory infections are the 
most common cause of high morbidity and 
mortality worldwide. Every year many children 
are suffering from pneumonia out of which 11.5% 
progress to sever pneumonia.1

Pneumonia is an infectious disease which causes 
inflammation of alveoli and airway structure of 
lungs. Pneumonia causes infant and children 
morbidity and mortality significantly. Infants 
are two times on risk of having pneumonia as 
compared to older children. Respiratory tract 
infection is most common infection among 
children. It spreads through droplet infection. 
Epidemics of pneumonia occur in winter and 
spring. The sign and symptoms of the pneumonia 
are fever, cough, stridor, wheezing, tachypnea and 
respiratory distress.2 Risk factors of pneumonia 
are less socio economic status, indoor crowding, 
indoor pollution, contact with the persons having 
acute respiratory illness, poor access to health 

facilities and lower maternal education status.3 
Direct contact with contaminated respiratory 
secretions between household members, infants, 
and children is the common mode of transmission 
of pneumococcus.4

According to WHO Pneumonia accounts for 
15% of all deaths of children under 5 years old, 
killing an estimated 922 000 children in 2015.5 
Worldwide each year estimated new episodes 
of childhood pneumonia are 156 million, out 
of which 151 million episodes of pneumonia 
estimated in developing countries. 43 million 
cases of pneumonia occur in India, 21 million in 
China and 10 million in Pakistan.6

Overall incidence of pneumonia in Pakistan 
is 0.26 episodes per child per year. Highest 
incidence found in children less than 12 months 
of age as they have 0.42 episodes per child per 
year. Incidence of pneumonia decreases with the 
age of the child. In neonatal period 28% death 
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attributed to the pneumonia and the incidence of 
invasive pneumococcal disease was 25 episodes 
per 100 000 child per years.7 Globally pneumonia 
considered No 1 among infectious disease 
which causes 935,000 mortality in children under 
five years of age and killing 25000 children per 
day.8 In Pakistan for pneumonia the total societal 
average cost per episode is US$22.62 and for 
severe pneumonia total societal average cost per 
episode is US$142.90. So in Pakistan pneumonia 
is not only the leading killer of children but also a 
high economic burden to society.9

So having knowledge of risk factors of pneumonia 
is very important. Pneumonia and pneumonia 
related deaths are prevented by controlling the 
risk factors of pneumonia in children under 5 
years of age. There is also a strong economic 
justification for introducing preventive measures. 
In Pakistan less case control studies were 
conducted on present study topic.

MATERIAL & METHODS
This study was conducted at Mayo Hospital 
Lahore. Research design was Analytical 
observation. An unmatched case control study 
was conducted for a period of three months 
(December 2016 to March 2017) in order to 
identify risk factors of severe pneumonia among 
children under five years of age in Lahore.

Children 2-59 months of age meeting the case 
definitions admitted in the Tertiary Care Hospital 
Lahore were selected as case and children 
meeting the control criteria were selected as 
control. Children above 59 months of age and 
adults admitted in the Tertiary Care Hospital 
Lahore were excluded. Purposive sampling 
technique was used.

Children who were suffering from other lower 
respiratory tract diseases including bronchiolitis, 
lung abscess, acute bronchitis and children’s 
guardian who refused to participate were also 
excluded from the study. 

For sample size calculation, we used STATCALC 
(EpiInfo 7d), with the following parameters: 
estimated rate of 22.5% of children unvaccinated 

with pneumococcal vaccine in the control group, 
80 % statistical power to detect an odds ratio 
(OR) equal to 2.0, with an alpha error of 5% and a 
proportion of 1 case for 1 control. The sample size 
was 324 patients (162 cases and 162 controls).

Case definition of severe pneumonia by WHO
• Fast breathing: ≥ 50 breaths/min in a child 

aged 2–11 months ≥ 40 breaths/min in a 
child aged 1–5 years

• Fast breathing with/or chest indrawing 
including danger signs e.g. inability to 
breastfeed or drink or may experience 
reduced level of consciousness, hypothermia 
and convulsions that require hospitalization.10

Cases
Children who meet the case definition of severe 
pneumonia were selected as cases.

Controls
Children who do not have rapid respiratory rate 
and chest indrawing, inability to breastfeed 
or drink, reduced level of consciousness, 
hypothermia and convulsions were selected as 
controls.

Permission to conduct study was taken from IRB 
of concerned university and written informed 
consent was signed by each participant’s 
guardian (case and control) and briefly informed 
them about questionnaire and purpose of study.

The data was collected from the child’s guardians 
admitted in a tertiary care hospital.  Cases and 
controls were included and data about their socio-
demographic characteristics and various other 
risk factors were collected through questionnaire. 

WHO charts of weight for age were used to 
determine the underweight for both boys and 
girls separately. Children whose weight was - 2 
SD below the normal weight were considered 
underweight.

Overcrowding was measured by using person 
per bed room criteria given by U.S. Department of 
Housing and Urban Development Office of Policy 
Development and Research.11
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Reliability of the research tool was measured 
by Chronbach’s Alpha which is 0.61(strong). 
Convergent validity was established by applying 
factor analysis and value of KMO was calculated 
0.8 with Bartlett at 0.000. 

Data was analyzed through SPSS 20.0. Chi square 
test was used to check the association of each of 
the categorical variable with severe pneumonia 
and by odds ratio the strength of their association 
was computed through binary logistic regression 
at a significance level of 95%.

RESULTS
The present study was conducted to assess the 
risk factors associated with severe pneumonia 
among children 2 to 59 months of age in Mayo 
Hospital Lahore.

DISCUSSION
Significant relationship found between parental 
education and presence of severe pneumonia 
among children under 5 years of age. In 

present study poverty was found a risk factor 
of severe pneumonia. As Table II showed 
strength of association between different 
independent variables and severe pneumonia. 
Strong association found between exclusively 
breastfeeding and severe pneumonia as p-value 
is 0.002 less than 0.05. Those babies who were 
not exclusively breastfed had great risk for severe 
pneumonia. Risk for severe pneumonia was 6.7 
times higher in not exclusively breastfed children 
than the exclusively breastfed. Children who 
had diarrhoea were 9.9 times on risk for severe 
pneumonia. Statistically significant association 
found between contact with member of 
household with upper respiratory tract infection 
(URTI) and severe pneumonia as p value is 0.002 
less than 0.05. Children who had contact with the 
member of household with URTI were 9.9 times at 
greater risk for severe pneumonia. Risk of severe 
pneumonia was 10 times higher in children 
who were under weight than the normal weight 
children.

Cases Controls P-Value Chi square value

Mother’s Education Level
Illiterate
Up to Matric 
Above Matric         

105
50
7

34
112
16 0.000*

63.516

Mother’s Occupation
House wife
Working women

161
1

160
2 0 .562 0.336

Mother’s Income
No Income
Less than 15,000       
15,000-20,000         

160
2
0

60
1
1

0.513 1.333

Father’s Education Level
Illiterate
Up to Matric 
Above Matric         

60
85
17

40
94
28 0.028*

7.141

Father’s Occupation
Business man          
Labourer
Servant

37
100
25

51
83
28

0.137 3.976

Father’s Income
Less than 96.80 USD
96.80 USD -129.06 USD
135.51 USD -161.33 USD

92
64
6

66
71
25

0.000* 16.287

Table-I. Relationship of Socio-demographic Variables to Severe Pneumonia.
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Case Control P-Value OR 95% CI
Ages
2-24 months
25-59 months

128
34

123
39

0.141 0.328 0.074 –1.445

Gender
Male
Female

85
77

94
68

0.294 0.527 0.159- 1.744

Baby Exclusively Breastfeed
Yes
No

31
131

145
17

0.002* 6.745 2.011-  22.623

Initial Action taken on the Illness
Visited health facility 
Home remedies/ Visited Hakeem    

107
55

155
07

0.541 0.539 0.074 – 3.921

Child hospitalized with Diarrhea
Yes
No

87
75

6
156

0.002* 9.938 2.358 -41.883

Child has asthma
Yes
No

11
151

0
162

0.99 0.000 ----

Contact with Member of Household 
with URTI
Yes
No

82
80

6
156 0.002* 9.947 2.311 – 42.803

Vaccination Status Appropriate for 
Age
Yes
No

90
72

142
20 0.476 0.599 0.147 – 2.447

Delay in Seeking Care from Health 
Facility
Yes
No

67
95

11
151 0.156 0.340 0.077 – 1.507

Nearest health facility more than 5 
kilometers away
Yes
No

79
83

20
142 0.853 0.875 0.213 – 3.598

Baby born preterm
Yes
No

73
89

11
151 0.396 0.517 0.032 – 1.908

History of pneumonia present
Yes
No

52
110

3
159 0.180 0.248 0.032 – 1.908

Child weight for age
Normal
Underweight

31
131

155
07 0.005* 10.219 1.991 – 52.453

History of measles present
Yes
No

41
121

0
162 0.99 0.00 -----

Chest illness present in early 
neonatal period
Yes
No

61
101

07
155 0.278 0.397 0.075 – 2.106

Somebody smoke in the home
Yes
No

126
36

43
119 0.108 0.371 0.110 – 1.245

Used wood, dung for heating 
purpose
Yes
No

70
92

11
151 0.290 0.430 0.090 – 2.054

Persons per bedroom living
2 Persons/bed room
More than 2 persons/bed room

9
153

44
118 0.475 0.556 0.111 – 2.783

Table-II. Odds Ratio of Risk factors of severe pneumonia.
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In this study there is a significant relationship 
found between mother’s education level and 
severe pneumonia. Mother’s illiteracy is one of the 
risk factor of severe pneumonia among children 
less than 5 years of age. Father illiteracy found 
significant in present study.   

Mother has a very close association with child 
and she is the person who recognizes the minor 
changes in the health of the child. If mother is 
illiterate and do not have knowledge about the 
diseases symptoms air severity it affect the child 
health. So mother’s illiteracy has a great impact 
on child health than father’s illiteracy.12

In present study significant association found 
between father’s income and presence of 
severe pneumonia among children 2-59 months 
of age as p value is 0.000 less than 0.05. Low 
socioeconomic factor is also a risk factor of severe 
pneumonia. As children of wealthy parents get 
treatment from professional qualified doctors and 
they get treatment timely too which decrease the 
risk of complications and severity of diseases.13 
Low socio economic status is a strong predictor 
off severe pneumonia among children below 
five years of age in low income and developing 
countries.14 Result of this study is correlated 
with the study conducted by Kosai et al in which 
significant association found between low socio 
economic status and severe pneumonia. Risk for 
severe pneumonia is 1.3 times higher in children 
who had low socio economic status than others.15

In this study strong association is present between 
exclusive breast feeding and severe pneumonia. 
Risk for severe pneumonia found six times higher 
in children not exclusively breastfed as compared 
to those who were breastfed.

Results of this study are opposite to the case 
control study conducted in Karnataka In this 
study no significant association found between 
exclusive breast feeding and severe pneumonia 
as p value was 0.72 which was more than 0.05.16

Strong association is present between presence 
of diarrheal illness and severe pneumonia. 
Diarrhoea causes malnourishment in children 

which predispose them to severe pneumonia. 
Result of this study was opposite to the study 
case control study conducted in Kenya where 
no significant association was present between 
diarrhoea and severe pneumonia.17 Similar results 
found in the study conducted by Ashraf at el in 
Karachi, in which strong association was present 
between diarrhoea and pneumonia in children 
under 5 years of age.18

In present study contact with the member of 
Upper respiratory tract infection was strongly 
associated with the severe pneumonia. 

Viruses which cause upper respiratory tract 
infection are responsible for severe pneumonia 
among children these viruses includes 
Respiratory syncytial virus (RSV), Para influenza 
virus, influenza and adenovirus.19 Onyango at el 
conducted an un matched case control study 
in Kenya found that children who had contact 
with member suffering from upper respiratory 
tract infection were 2.82 times on risk for severe 
pneumonia as compared to those who did not 
have contact with the member suffering from 
upper respiratory tract infection.17

Present study showed strong association between 
child weight for age and severe pneumonia as 
p value is 0.002 less than 0.05. Odds of having 
severe pneumonia are 15 times higher in children 
who are under weight than the normal weight 
children. 

Malnourishment leads to immune compromised 
state which in turn increases the risk of severe 
pneumonia among children 2-59 months of 
ages.20 

Study conducted in Ecuador also showed 
underweight a risk factor of severe pneumonia. 
This study was a doubled blind, placebo controlled 
study found risk of having severe pneumonia 
in underweight children were 1.8 times higher 
compared to the normal weight children ages of 
2-59 months of age.21

CONCLUSION
Many risk factors were significantly associated with 
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severe pneumonia among children 2-59 months 
of age like low socio economic conditions, low 
maternal and parental education, contact with the 
member having upper respiratory tract infection, 
having contact with member suffering from URTI, 
hospitalization due to diarrheal illness and being 
underweight were found strongly associated with 
severe pneumonia (having odds ratios more than 
1) among children 2-59 months of ages in this 
study.
Copyright© 12 Feb, 2021.
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