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Abstract 
Introduction: Pneumonia is still the leading cause of morbidity and mortality of our country, approximately 16% of deaths 

among children under 5 years of age globally and as per NITI Aayog report 2015; the under-five mortality rate (U5MR) of 
Odisha is 39 and the most common causes of under-five mortality being pneumonia. Many studies have been done on pneumonic 

children but currently survival analysis of these children is rare.  

Methods: The present observational, analytical, hospital based prospective cohort study was conducted over a period of 12 

months in a tertiary hospital of western Odisha. Total 152 children were included in the study after satisfying the predefined 

inclusion and exclusion criteria and ethical committee approval by simple consecutive sampling method. CRF was used to record 
all relevant data of the study participants and SPSS v25 was used for survival analysis. 

Results: Median duration of survival in days of children with severe pneumonia (8.0, 6.60 to 9.39) is not significantly higher 

than the children with very severe pneumonia (7.0, 4.89 to 9.10) as evidenced by Breslow chi-square = 3.93 (1), p = 0.057. There 

is no overall difference in survival among gender, immunization status, breast feeding status, exposure to smoke, socio economic 

groups and gestational age as evidenced by p > 0.05. 
Conclusion: Disease survival (time to event analysis) is not affected by the severity (severe vs very severe pneumonia) of the 

illness, which may be due to the fact that late diagnosis and late referral from the peripheral centre. So the skill of the health 

workers and the health technologies should be strengthened at the primary level. 
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Introduction 
Pneumonia is the inflammation of the parenchyma 

of lungs which caused 16% of deaths among children 

under age 5, by cause globally, 2016.
1
 Although as per 

a coverage evaluation survey during November 2009 to 

January 2010 in India commissioned by UNICEF, 

82.6% of children with ARI sought treatment/advice.
2
 

As per NITI Aayog report 2015, the under-five 

mortality rate (U5MR) of Odisha is 39
3
 and the most 

common causes of under-five mortality being 

pneumonia, diarrhoea, malaria & measles. So Odisha is 

also not much behind contributing this  under-five 

mortality due to pneumonia. But the death and the 

survival of under 5 children due to pneumonia is greatly 

influenced by access to basic health services and the 

quality of socio-economic services that are made 

available to the population.
4
 Many studies have been 

done on pneumonia but survival analysis in these 

studies is rare. So this survival analysis study was done 

with the aims to identify key socio-economic and 

health-related factors that may be responsible for 

mortality amongst under-five children having 

pneumonia. The study further seeks to propose feasible 

recommendations on the basis of the findings of the 

study to the health care sectors.  

 

Methods 
The present observational, analytical, hospital 

based prospective cohort study was conducted over a 

period of 12 months (April 2017 to March 2018) in 

VIMSAR Medical College, Burla, Odisha, of India 

which is a 900 bedded tertiary care hospital of western 

Odisha, after getting approval from institutional ethics 

committee. Inclusion criteria being children between 

two-months to five-year of age having features of 

severe and very severe pneumonia and exclusion 

criteria being children below two-months of age and 

more than five-years of age and children having 

underlying heart disease or pulmonary tuberculosis 

presenting as pneumonia.  

All the patients between two months to five years 

of age admitted to paediatric ward having cough or 

difficulty in breathing were examined and screened for 

features of severe and very severe pneumonia based on 

WHO diagnostic criteria.
5
 When chest in drawing is 

present along with fast breathing it is severe pneumonia 

and when cyanosis, severe chest in drawing, inability to 

feed is present along with fast breathing it is very 

severe pneumonia. Fast breathing was considered to be 

present when the respiratory rate was 50(Fifty) per 

minute or more for infants 2months to 11 months of age 

and 40(Forty) or above for children 12months to 5years 

of age. 

By simple consecutive sampling the sample size 

was taken to be 152 and all the children were registered 

and included in our study after informed consent was 

obtained from the parents or their legal heirs.  

Proper history was taken regarding gestational age, 

immunization, feeding practice, exposure to tobacco 

smoke or to firewood, coal smoke and anthropometric 

measurements like height, weight were recorded in each 

case; which were then compared with the available 

norms of 50
th

 percentile of WHO standard.
6
 The grades 

of malnutrition were assessed as per weight-for-age 
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criteria.
7 

Socioeconomic class was identified using 

Modified Kuppuswamy Scale.
8 

Everything was recorded in the case report format 

(CRF) specially designed for the study and follow up 

was done for 15 days or death whichever is earlier, 

during hospital stay only. After recording the data in the 

prescribed CRF, it was then transcribed in to SPSS data 

& variable view. Data validation was done manually by 

two separate persons not involving in the present study. 

Statistical analysis was done with use of SPSS v 25. All 

continuous variable were analysed in terms of mean 

±SD for normally distribute data and median with IQR 

for non- normal data. Kaplan-meire survival curve was 

done to assess the survival during hospitalization. T test 

was done to compare between two independent 

continuous variables. 

 

Results 

Total 152 children included in our study out of 

which 37 children succumbed to death (24.34%) 

whereas 115 children were successfully treated and 

discharged. The base line demographic data are given 

in the Table 1 and Table 2. Mean duration of 

Hospitalization in days of Very Severe Pneumonia 

(8.02±6.56) is significantly lower than Severe 

Pneumonia (10.08±7.05) as evidenced by t 

(150)=1.822,p=0.0467.  

 

Table 1: Descriptive statistics of continuous 

variables 

Variables Median (IQR)* 

Age in months 5 (3-10) 

Weight in Kg 5.350 (4.0-7.70) 

Duration of Hospitalisation 

in days 

8(4.25-12.0) 

*IQR-Inter Quartile Range 

 

Table 2: Descriptive statistics of categorical variables  

Variables Description of Variables %  (n) 

Gender Male 61.2 (93) 

Female 38.8 (59) 

Weight as per gestational age 

 

AGA 75 (114) 

SGA 25 (38) 

Maturity Term 80.9 (123) 

Preterm 19.1 (29) 

Breastfeeding 

 

EBF 59.2 (90) 

NEBF 40.8 (62) 

PEM No Malnutrition 4.6 (07) 

Moderate 2.6 (04) 

Severe 92.8 (141) 

Immunization Status Immunized as per NIS 97.4 (148) 

Not immunized as per NIS 2.6 (04) 

Extra Vaccine 1.3 (02) 

Exposure to Smoke Exposed 32.2 (49) 

Not exposed 67.8 (103) 

SES Low 35.5 (54) 

Middle 58.6 (89) 

Upper 5.9 (9) 

Severity of Pneumonia Severe Pneumonia 59.2 (90) 

Very Severe Pneumonia 40.8 (62) 

Outcome Discharge 75.7 (115) 

Death 24.3 (37) 

 

Median duration of survival in days of children 

with severe pneumonia (8.0, 6.60 to 9.39) is not 

significantly higher than the children with very severe 

pneumonia (7.0, 4.89 to 9.10) as evidenced by Breslow 

chi-square = 3.93 (1), p = 0.057 (Fig. 2). There is no 

overall difference in survival among male and female as 

evidenced by Breslow chi-square = 0.314 (1), p = 

0.575. But among males the median duration of 

survival in days is significantly higher (7.0, 5.73 to 

8.26) in severe pneumonia group as compared to very 

severe pneumonia (6.0, 3.19 to 8.80) as evidenced by 

Breslow chi-square = 4.42 (1), p = 0.035 (Fig. 3). There  

 

is no overall difference in survival among term and 

preterm as evidenced by Breslow chi-square = 0.064 

(1), p = 0.800. There is no overall difference in survival 

among three different socio economic group of children 

as evidenced by Breslow chi-square = 3.319 (2), p = 

0.190. There is overall no difference in survival among 

immunised children as compared to non-immunised as 

evidenced by Breslow chi-square = 4.043 (1), p = 0.054 

(Fig. 4). There is no overall difference in survival 

among exclusive breast fed babies as compared to 

bottle fed babies as evidenced by Breslow chi-square = 

2.109 (1), p = 0.146. There is no overall difference in 
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survival among babies exposed to smoke and those who 

were not as evidenced by Breslow chi-square = 1.287 

(1), p = 0.257. 

 

 

 

 

 
Fig. 1: 

 
Fig. 2: 

 

 
Fig. 3: 
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Fig. 4: 

 

Discussion 
In this study, we have analysed the clinical 

outcomes of children aged two months to five years 

who were admitted with signs and symptoms 

suggestive of severe and very severe pneumonia in a 

tertiary care health centre of western Odisha, India. We 

have compared the survivals of children amongst these 

two groups with specific reference to gender, 

gestational age, immunization and socio economic 

status. 

Mortality of pneumonic children in our ICU set up 

is 24.34% which is in accordance with a study done in 

the year 2014 at eastern Odisha.
9
 But as per another 

study done at Karnataka in the year 2015
10

 observed 

mortality was 3%. The higher mortality rate observed in 

our study could be due to less number of sample size in 

our study and late arrival to the hospital due to 

ignorance of the people of this region. In relation to a 

previous study
11

 the mortality was 3.6%. This 

extremely low mortality rate as compare to our study 

may be explained by various geographical, ethnic, 

racial and health technology attributes. Small sample 

size of our study may be also a determinant for this 

outcome. 

Our study pointed out the average duration of 

hospitalization in days was significantly less 

(8.02±6.56) for very severe pneumonia as compared to 

severe Pneumonia (10.08±7.05). According to a study 

done in eastern part of Odisha in the year 2015, average 

duration of hospital stay was 3.94 ± 4.32days for non-

survivor and 10.75 ± 6.7 for survivors.
9 

But this 

difference in result may be due to consideration of 

different categories of patients. 

 In our study median duration of survival before 

death is more or less same in severe and very severe 

pneumonic children which are approximately 7 to 8 

days. This may be explained with the fact that disease 

severity merely affects the morbidity and mortality 

which may be due to late diagnosis and late referral. As 

per another study the average duration of hospital stay 

before death was 3.0 days.
11

 This discrepancies of 

results amongst various studies in comparison to our 

study may be due to the fact that all the reference 

studies
12-16

 have done only basic statistical analysis 

except ourselves in which survival analysis has been 

done i.e., time to event analysis. Furthermore our study 

separated the study population in to two groups in 

contrast to other reference studies.
13-18 

But survival of 

male is more than female in case of severe pneumonia. 

This may be due to male predominant society of our 

region and male seeks early attention as compared to 

female. This result is supported by previous studies.
15-18 

There is no significant median duration of survival 

in days between term versus preterm children, exclusive 

versus nonexclusive breastfed children, immunized 

versus non immunized, exposed to smoke versus non 

exposed children and children of different 

socioeconomic groups. There are no such previous 

studies supporting our evidence. This result may be due 

to unequal distribution within the different groups 

which is ultimately due to the small sample size. This 

could have been avoided by paired case control s tudy. 

The major limitation of this study is follow up 

period only during hospitalization, not beyond that. So 

survival of these patients could not be estimated 

properly. Again sample size could not be estimated 

statistically and we have taken patients by s imple 

consecutive sampling, thus power of the study may be 

hampered. This is a hospital based study, so its outcome 

can’t be applied to general population. So in future a 

larger multicentric study should be attempted based 

upon the outcome of the present s tudy. 
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Conclusion 
Here in our study we found that though the mean 

duration of hospitalization in days significantly differs 

between severe and very severe pneumonia, but the 

disease survival (time to event analysis) merely affected 

by the disease severity which may be definitely affected 

by late referral and late in seeking medical facility. So 

the field health staffs to be trained properly and should 

be encouraged for early recognization of the disease 

condition and early referral, so that the severity of the 

disease can be prevented from progression. Hence the 

health technologies of our primary health centres 

should be strengthened enough to meet this need. 
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