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Abstract: 
Acute respiratory tract illness is the leading cause of death in the developing countries. This case control 
study was endeavored with an aim to assess the factors that can increase the risk of pneumonia in children. 
Methodology: This Case-Control study was carried out at the Paediatrics Department of Jalalabad Ragib-
Rabeya Medical College Hospital (JRRMCH) in Sylhet from January 2018 to July 2018.This study 
involved 200 children of 6 to 24 months age, among them 100 children who was hospitalized in JRRMCH 
for pneumonia during the study period as case. The control group included 100 children who was selected 
purposively came for immunization at JRRMCH EPI centre and at OPD for other problem but free from 
pneumonia. Sample were selected according to the inclusion & exclusion criteria. A case definition for 
pneumonia as outlined by the WHO(2014) was used as the criteria for case inclusion. Children with history 
of low birth weight, congenital cardiovascular or respiratory malformation, chromosomal abnormalities, 
recurrent wheeze, were excluded from the study. Data were collected by interviews of the parents using a 
structured questionnaire. Pneumonia (a child with cough or difficult breathing and fast breathing and or 
chest in-drawing with recently developed radiological pulmonary shadowing)1 affected 100 children 
included in case group and 100 children free of pneumonia  included in control group. SPSS version 22 
were used to analyze the data. Independent sample‘t’ test and Chi (x2) square test were done.  
Results: Residential area, socio-economic status, maternal education, H/A score, formula feeding, types of 
complimentary feeding, passive smoking, birth order >2, family member, crowding index and birth spacing 
are significantly associated with development of pneumonia. 
Conclusion: Children belonged to rural area, poor maternal education, low socio-economic status, stunting 
height for age, formula feeding, types of complimentary feeding, exposure to passive smoking, birth 
order>2, birth spacing, family member and crowding index were significantly (p<0.05) associated with 
pneumonia. 
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Introduction: 
About 11.5% under five children in Bangladesh 
are suffering from pneumonia.2 
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In developing countries, illness and death due to 
pneumonia among the poorest children are 
marked by substantial wealth gap.3Breastfeeding 
interventions provides survival benefits during 
new born, infants and early childhood.4 
Human milk provides essentials nutrition to the 
newborn and infants5. Besides,It provides 
immunological protections against several 
infections.6 
Several risk factors are associated with 
pneumonia. Researchers foundassociation of 
pneumonia with early weaning, use of pacifiers, 
low birth weight, exposure to passive smoking, 
severe history of respiratory tract disease, multi-
parity and several other factors.7,8,9,10 
Children dietary pattern, low maternal education 
and low socioeconomic status, weight-for-age, 
height-for-age, and weight-for-heighthave been 
postulated as risk factor of such conditionamong 
children.11,12 
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Inequality of income distributionalso has a 
worse effect on the health indicators, even in 
infant mortality and life expectancy.13 
To identify high-risk groups, detailed 
understanding about the risk factors of 
pneumonia is requiredfor future prevention and 
management. 
Given the high mortality rates among 
Bangladeshi infants, identifying the protective 
role of breastfeeding against the risk of 
pneumonia become very much decisive for the 
survival of Bangladeshi infants. 
Therefore, this study were conducted to evaluate 
the relationship between breastfeeding and the 
risk of pneumonia to reduce the morbidity and 
mortality of such patients and cope with the 
worse prognosis of pneumonia. 
 
Methods: 
This is a case control study, carried out in the 
Department of Paediatrics, Jalalabad Ragib-
Rabeya Medical College and Hospital 
(JRRMCH), Sylhet. Total 200 children were 
selected by purposive sampling. The age ranges 
of the children were 6 to 24 months. Out of 200 
children, 100 were case suffering from 
pneumonia. Another 100 children were control 
but free of pneumonia. Case group children 
included in group I and control group children 
included in group II. The research received 
ethical approval from ethical committee of 
Jalalabad Ragib-Rabeya Medical College and 
Hospital (JRRMCH), Sylhet. Signed informed 
consent was obtained from the parents of all the 
participants. Before taking the consent, method 
of the study were clearly described to the 
parents. The methods of study, confidentiality, 
risk and benefits were informed in local 
language. Confidentiality of the data 
weremaintained. Anthropometric data were 
obtained to minimize the potential sampling 
error. Weight was recorded by conventional 
beam balance scale. When it was not possible, 
weight was calculated by subtracting the weight 
of mother from the combined weight of mother-
child pair. Height/Length was measured by 
infantometer. For H/A we followed CDC growth 
chart & for W/H WHO/NCHS Normalized 
Reference chart. 
All data in the questionnaire were coded and 
entered into Statistical Package for the Social 

Sciences (SPSS) version 22. Mean ± SD and 
percentage (%) were used for expression of data. 
Independent sample‘t’ test and Chi (x2) square 
test was done. p value of < 0.05 was considered 
as statistically significant.  
 
Results: 
All subjects were similar by age (p>0.05) (Table 
I). The sex difference between group-I and 
group-II did not show any significant difference 
(χ2=0.081; p>0.05) (Table I). 
Frequency distribution of children lived in rural 
area and urban area showed difference. The 
result was statistically significant (χ2=16.362; 
p<0.05) (Table I). 
Mean age of the mother of both group showed 
so significant difference (p>0.05) (Frequency 
distribution of education of mother were 
statistically significant (χ2=11.241; p<0.05) 
(Table I). But father’s education showed no 
significant difference (χ2=5.522; p>0.05) (Table 
I). 
Frequency distribution of working and non-
working mother were similar (χ2=0.157; p>0.05) 
(Table I). 
More children in control group belong to the 
urban area. The frequency distribution of 
residential area of the children showed 
significant difference (χ2=13.772; p<0.05) 
(Table I). 
Table I). 
Weight for height showed no significant 
difference between case and control (Table II). 
But height for age showed significant difference 
between case and control (p<0.05) (Table II). 
Exclusive breastfeeding (EBF) were 
significantly lower in case group children. 
Where EBF practices is more in control group 
children (χ2=42.473; p<0.05) (Table 
III).Formula feeding in control group were 
significantly lower than case (χ2=8.33; p<0.05) 
(Table III).But the duration of breastfeeding 
showed so statistical significant difference 
(p>0.05) (Table III).The frequency distribution 
of use of complimentary food between group I 
and II showed significant difference (p<0.05) 
(Table III). 
Children exposed to passive smoking showed 
significant difference between two groups 
(χ2=4.32; p<0.05) (Table IV). In case group, 
number of birth order >2 is more than the 
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control group (χ2=6.71; p<0.05) (Table IV). The 
mean number of family member ware greater in 
case than control group (p<0.05) (Table IV). 
More than three-forth children were partially 
immunized (χ2=4.91; p>0.05)(Table IV). Birth 
spacing between case and control group showed 

significant difference (χ2=3.85; p<0.05) (Table 
IV). More children belong to control group were 
the single baby of their family (χ2=5.54; p<0.05) 
(Table IV). Crowding index were significantly 
higher in case than control (χ2=3.56; p<0.05) 
(Table IV). 

 

Table I: Distribution of study population by demographic variable (N=200) 
Demographic 
profile 

Group-I 
Case 

(n=100) 

Frequency 
(%) 

Group-II 
Control 
(n=100) 

Frequency 
(%) 

Odds ratio 
 

P-value 

Age       

Months 10.395 ±4.037 
(6-24) 

 10.935 ± 
4.26 

(6-22) 

  0.25ns 

Sex       

Male 57 57 45 45 0.922 
(0.527-
1.612) 

0.776 ns 

Female 43 43 55 55  

Residential Area       

Rural  47 47 20 20 3.547 
(1.893-
6.646) 

0.000*** 

Urban 53 53 80 80  

Maternal age       

Years 26.14±4.96 
(18-36) 

 25.72±4.24 
(19-36) 

  0.521ns 

Maternal 
Education 

      

No education 16 16 5 5   

Primary 24 24 27 27  0.01*** 

Secondary 52 52 48 48   

Higher 8 8 20 20   

Working mother       

Yes 14 14 16 16 1.170 
(0.538-
2.547) 

0.692ns 

No 86 86 84 84  

Father’s 
education 

      

No education 8 8 5 5   

Primary 25 25 26 26  0.137ns 

Secondary 54 54 44 44   

Higher 13 13 25 25   

Socioeconomic 
status 

      

Low 37 37 15 15   

Middle 56 56 70 70  0.001*** 

High 7 7 15 15   

n= number of subjects in each group; N= total number of subjects; ***p- highly significant; ns- non significant. 
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Table II: Distribution of study population by W/H score and H/A score (N=200) 
Score Group-I 

Case (n=100) 
Frequency 

(%) 
Group-II 
Control 
(n=100) 

Frequency 
(%) 

P-value 

W/H score      
Acceptable  77 77 82 82  

0.634ns Moderate 
wasting  

21 21 17 17 

Severe wasting  2 2 1 1 
H/A score      
Acceptable  76 76 87 87 0.044* 

 Moderate 
stunting 

20 20 13 13 

Severe stunting  4 4 0 0 
n= number of subjects in each group; N= total number of subjects; ***p- highly significant; *p-significant;ns- non 
significant. 
 
Table III: Distribution of study population depending upon their feeding practice (N=200) 
Variables Group-I 

Case 
(n=100) 

Frequency 
(%) 

Group-II 
Control 
(n=100) 

Frequency 
(%) 

Odds ratio 
(95% CI) 

P-value 

EBF       
Yes 24 24 70 70 7.389 

(3.946-13.836) 
0.000*** 

No 76 76 30 30 

Formula 
feeding 

     
 

0.429 (0.24-
0.766) 

 
0.004*** 

Yes 50 50 30 30 

No 50 50 70 70  

Duration of 
breast feeding 

      

Months 9.9± 4.82 
(2-24) 

 10.31± 4.78 
(0-22) 

  0.547ns 

Complimenta
ry feeding 

      

Yes 99 99 96 96 0.242 (0.27-
2.208) 

0.174ns 

No 50 50 70 70 

Types of 
complimentar
y feeding 

      

Kichuri 48 48 65 65   

Rice paste 47 47 21 21  0.000*** 

Smashed 
banana 

2 2 2 2   

Others 3 3 12 12   

n= number of subjects in each group; N= total number of subjects; ***p- highly significant; ns- non significant. 
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Table IV: Distribution of study population depending upon passive smoking, birth order >2, Family 
member, immunization history, Birth spacing and crowding index (N=200) 
 

Variables Group-I 
Case 
(n=100) 

Frequency 
(%) 

Group-II 
Control 
(n=100) 

Frequency 
(%) 

Odds ratio 
(95% CI) 

P-value 

Passive smoking       

Yes 40 40 38 38 0.919 
(0.521-
1.623) 

0.02* 

No 60 60 62 62  

Birth order >2       

Yes 55 55 24 24 0.258 
(0.141-
0.473) 

0.000*** 

No 45 45 76 76  

Family member       

Number 6.62±3.27 
(3-20) 

 5.35±2.27 
(3-13) 

  0.002*** 

Immunization 
history 

      

Complete 24 24 23 23  0.067 

Partial 72 72 73 73  

Not immunized 4 4 4 4  

Birth spacing 
(Years) 

      

>2 39 39 34 34   
0.000*** 

2 20 20 5 5  

<1 9 9 0 0  

 
 
Single baby 

32 32 61 61  

Crowding index 
(Higher) 

      

Yes 54 54 22 22 0.24 
(0.132-
0.445) 

0.000*** 

No 46 46 78 78 

n= number of subjects in each group; N= total number of subjects; ***p- highly significant; ns- non significant. 
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Figure: Types of complimentary feeding in both groups 
 
Discussion: 
6% hospitalization of children occur every year 
due to respiratory tract disease especially lower 
respiratory tract infection.14Several risk factors 
are described by researchers that are closely 
associated with development of pneumonia in 
early life.15,16 Most importantly children’s 
dietary pattern and breastfeeding practice. Low 
weight at the time of birth, parity, BCG 
vaccination, parent’s education, social class 
difference, overcrowding, unfavorable house 
condition, and exposure of passive smoking also 
described as vulnerable factors for 
pneumonia.16,17 
The mean age and gender difference of both 
case and control group did not show any 
significant difference in our study. Almost 
similar age ranged were also observed by 
Chistiet al.18 

Majority of children who are free of this deadly 
disease in our study were living in the urban 
area. 
Maternal age had no effect on the development 
of pneumonia in children. 
Poor maternal education and low socioeconomic 
status were significantly associated with 
pneumonia. 
But we did not find relationship between father’s 
educations and working status of mother with 
the development of pneumonia. 
We observed weight for height (W/H) score and 
height for age (H/A) score in both the groups. 
There were no significant difference found  

 
weight for height in two groups. But height for 
age showed significant difference between two 
groups. Pneumonia affected children had 
chronic malnutrition compared with the control 
group children.  
Feeding practice of both the groups were 
different.76% children who were suffering from 
pneumonia did not endure EBF.  Most of the 
children in control group did not undergo 
formula feeding. On the other hand 50 
pneumonia affected children were taking 
formula feed at the time of admission. The result 
was significant. 
The mean duration of breastfeeding was similar 
in both groups. Human breast milk has unique 
properties against respiratory infection.19 
Types of complimentary food were different in 
both groups. Majority of the children who were 
suffering from pneumonia, were taking rice 
paste. On the other hand, more control group 
children were taking kichuri. The result was 
significant. 
In our study we observed the significant effect 
of passive smoking on the development of 
pneumonia. Majority of children in control 
group were free from the exposure of passive 
smoking. 
In our study the family where there is more 
family member and the birth order is more than 
>2, their children were significantly suffering 
from pneumonia. 

48

47

2 3

Types of complimentary feeding in case

Kichuri Rice paste Smashed babna Others

65

21

2
12

Types of complimentary feeding in 
control

Kichuri Rice paste Smashed banana Others
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Birth spacing > 2 years was significantly more 
common in case group children. On the other 
hand majority children in control group were 
single baby of their family. 
The difference of immunization history was not 
significant. 
The pneumonia affected children belonged to 
overcrowded family in our study. Family 
member and crowding index were significantly 
higher in pneumonia affected children. 
Our study demonstrated that formula feeding 
children were more susceptible to pneumonia 
than breastfeeding children.This observation is 
analogous with Sarah et al. They described that, 
formula feeding infant has less developed 
immunity as it hinders development of 
beneficial bacteria.19 
Maternal level of education and what type of 
occupation she involves are associated with 
socio-economic status of a family. Several 
studies emphasized the relationship of mother’s 
education with children’s health.20,21As mothers 
are the primary caregiver, their education has an 
impact on child’s quality of life, affecting rate of 
pneumonia in the developing 
countries.21Christiono et al. found association of 
maternal low education and maternal smoking 
habit with the development of pneumonia below 
1 year children.16 They also found that rate of 
hospitalization for pneumonia can be minimize 
by exclusive breastfeeding below 6 months of 
age and regular breastfeeding up to 1 year22. Not 
only tobacco smoking, household smoke are also 
responsible for passive smoking to 
children.24Christiono et al. found negative 
correlation between development of pneumonia 
with income inequality and smoking prevalence 
in their study.16 
Studies found that, children who exposed to the 
passive smoking had less phagocytic function 
and decreased cilliary activity. Suppression of 
such activity leads to more adherence of bacteria 
to the respiratory tract, favors their 
colonization.23 
Silvio et al. conducted a cross-sectional study 
over 775 children and concluded that children 
who exposed to smoking at the time of 
pregnancy, present smoking habit of mother, 
low socio-economic status, poor maternal 
education and unfavorable home environment 

were more prone to develop pneumonia.17 Their 
finding supported the result of our study. 
 
Conclusion: 
In conclusion, our study suggests that residential 
are, socio-economic status, maternal education, 
H/A score, formula feeding, types of 
complimentary feeding, passive smoking, birth 
order >2, family member, crowding index and 
birth spacing are the potential risk factors for the 
development of pneumonia below 2 years of 
children.  The risk of pneumonia in children can 
be minimize by focusing the improvement of the 
lifestyle modification, proper family education 
and focusing children dietary pattern.  
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