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ABSTRACT  

More than two million annual deaths are estimated to occur because of pneumonia in under-five children, 

and almost all of these occur in the developing world. The present study aims to forecast the   predictors of pneumonia 

in the age group < 5 years on the cross sectional basis. This study supports the sensitization of community. Patients 

admitted in the department of paediatrics of BGS. Patients were enrolled after satisfying the severe and very severe 

pneumonia based on WHO guidelines12 for classification of CAP for patients with cough and cold as such patients 

defines to express Pneumonia: Tachypnea ≥ 50breaths/min in children aged 1-5 months, ≥ 40breaths/ min in children 

from > 12 months, Severe pneumonia: Chest in drawing and Severe or very severe pneumonia: Danger signs like 

somnolence, grunting when calm, nasal flaring, inability to drink, cyanosis. Demographic parameters of children with 

pneumonia, who are fulfilling the inclusion and exclusion criteria after taking written informed consent from 

guardian/parents of the patients about the proposed study  was  considered. The determinants of pneumonia –strongly 

associated with Persistent fever (t=21.55 p<0.01) , Worsening lung signs(t=13.68 p<0.01), Persistent hypoxia (t=10.05  

p<0.01), Increase in severity (t=9.68 p<0.01), Need for ventilator support(t=4.78 p<0.01), Complication (t=16.38 

p<0.01), Fatality (t=15.85 p<0.01).The study concludes that, the young age (<5 years), households fragmentations, lack 

separate kitchen,  lack of literacy and immunization, kitchen without window and feeding breast milk for less than one 

year is strong predictors and the determinants of pneumonia at the sample level. This study can helps to clinician and 

implementation of policy guidelines. 
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INTRODUCTION 

Pneumonia affects 156 million children under the age of five years every year across the globe, and is the 

leading cause of mortality in this age group1. More than two million annual deaths are estimated to occur because 

of pneumonia in under-five children, and almost all of these occur in the developing world 2. Pneumonia kills more 

children in this age group than AIDS, malaria and measles combined. India carries the largest burden of disease 

and deaths because of pneumonia, accounting for 43 million cases and 0.4 million deaths2. The median incidence 

of pneumonia in India is estimated to be 0.37 episodes per child per year2. Moreover, it is a common cause of 

hospitalization worldwide, which is an economic burden for the health care system3. In order to control the 

situation in developing countries, the World health organization (WHO) proposed standardized procedures to 

diagnose and treat children with CAP4. In such algorithm, it is recommended that ampicillin is given to children 

hospitalized with a severe CAP5. The rationale for such a choice in treating bacterial CAP is the presence of 

streptococcus pneumonia. This study supports the sensitization of community. The present study aims to forecast 
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the predictors of pneumonia in the age group <5 years on the cross sectional basis. 

Methodology 

Patients who are admitted in the Department of paediatrics, BMCRI during 2017- 2018 were considered for the 

study population. The following inclusion and exclusion criteria were adopted for selection of patients. Exclusion;  Patients 

age 2 months - 5 years old with community acquired pneumonia after  having taken informed consent of the parent. 

Patients fulfilling the criteria of severe and very severe pneumonia as per WHO guidelinesviz., Pneumonia with known 

cases of CHD, Patient with asthma, Complicated pneumonia like empyema, abscess, necrotizing pneumonia, etc., Primary 

or  secondary immunodeficiency, Hospital acquired pneumonia 

Pneumonia with co morbid illness like diabetes, CKD and nephrotic syndrome  

Sample Size Determination 

This sample size calculator uses a normal distribution (50%) to calculate present study optimum sample size. 

Approximately 400-600 cases were recorded, cited in the relevant record of hospital, arbitrarily assumed the figure with 

desired level of significance � = 0.05. Marginal error 5%. The total population can be achieved 235. This static figure of 

sample sized determined by power analysis software (2014) version 

n  =
�.��∗�.��∗(�
�.��)

�
 =  192 

n   =
��∗(�
�)

��
 

n: sample size,zα: z table value at 1.96,p: probability or proportion of success,1-p: probability or proportion of 

failure and  ME: marginal error at desired level of significance at 0.05 

Patients admitted in the department of paediatrics of   BGS. Patients were enrolled after satisfying the severe and 

very severe pneumonia based on WHO guidelines12 for classification of CAP for patients with cough and cold as such 

patients defines to express Pneumonia: Tachypnea ≥ 50breaths/min in children aged 2-12 months, ≥ 40breaths/ min in 

children from >12 months, Severe pneumonia: Chest in drawing and Severe or very severe pneumonia: Danger signs like 

somnolence, grunting when calm, nasal flaring, inability to drink, cyanosis. Demographic parameters of children with 

pneumonia, who are fulfilling the inclusion and exclusion criteria after taking written informed consent from 

guardian/parents of the patients about the proposed study  has  taken for the study. Detailed history of presenting 

complaints, patient’s age, sex, history relevant to inclusion and exclusion criteria, anthropometry, and vitals, general and 

systemic examination.  Fever is defined as an auxiliary temperature >37.5 degree celsius. 

 Statistical Analysis 

     All the data collected was compiled, coded and entered in an excel sheet. All the descriptive statistics were 

expressed in mean, standard deviation and coefficient of variation. Represented in the form of tables and pie charts. 

Descriptive, univariate statistical method was employed to test the hypothesis.  
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RESULTS 

 

Figure 1: Age Wise Distribution of the Patients 

Table 1: Predictors of Pneumonia 

SL Parameters No (%) P-Value 
  Age (Yrs)     
a 1-2yrs 99(51.60%) 0.000* 
b 2-3Yrs 74(38.50%) 0.000* 
c 3-4 yrs 13(6.8%) 0.871 
d > 4yrs 6(3.1%) 0.961 
  Mean age (yrs) 3.86±0.97 0.000* 
  Gender     
a Male 123(64.10%) 0.1347 
b Female 69(35.96%) 0.1334 
  Fever     
a Yes 192(100.0%) 0.000* 
  Cough/Cold     
a Yes 192(100.0%) 0.000* 
b No - - 
5 Hurried breathing     
a Yes 192(100.0%) 0.000* 
b No 00(0.00%) - 
6 Chest retraction   
a Yes 192(100.0%) 0.000* 
b No 00(0.00% - 
7 Decreased activity 
a Yes 54(28.12%) 0.2607 
b No 138(71.92%) 0.1146 
8 Noisy breathing 
a Yes 5(2.63%) 0.7827 
b No 187(97.40%) 0.1146 
9 Convulsions 
a Yes (4.50%) 0.36 

10 Altered sensorium 
a Yes (5.00%) 0.22 

11 Immunization  
a Immunized 167(87.70%) 0.0116 
b Not immunized 25(13.01%) 0.1138 
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12 MAM 
a Yes 27(14.10%) 0.003* 
b No 165(85.90%) 0.113 
13 Sign of rickets 
a Yes 41(21.40%) 0.0155 
b No 151(78.60%) 0.3612 
14 RR 63.06±9.34 0.263 
15 SpO2 93.05±3.28 0.326 
16 HYPOXIA/NORMAL 
a Normal 82(42.70%)  0.13 
b Hypoxia 110(57.30%)  0.00 
17 Temp in degree C 37.51±0.64  0.00 
18 Febrile   
a Yes 104(54.20%) 0.00  
b No 88(45.80%)  0.25 
19 HR 136-52±12.82  0.00 
20 Tachypnea 
a Yes 192(100.0%)  0.00 

21 Use of accessory muscles   
a Yes 33(17.20%) 0.00  
b No 159(82.80%)  0.23 
22 Chest retractions   
a Yes 188(97.90%) 0.00  
b No 04(2.10%)  0.16 
23 Air entry   
a Yes 10(5.20%) 0.00  
b No 182(94.80%)  0.56 
24 Brochial breath sounds   
a Yes 01(0.50%) 0.32  
b No 191(99.50)  0.86 
25 Rhonchi/Crepitations   
a Yes 185(96.40%) 0.00  
b No 07(3.60%)  0.63 
26 CVS    
a Normal 192(100.0%)  0.00 

27 PA   
a Liverpalpable 14(7.30%) 0.00  
b Normal 178(92.70%)  0.25 
28 CNS   
a irritable 03(1.6%) 0.28  
b Normal 189(98.40%)  0.36 
29 Hb 10.37±1.21  0.00 
30 Grading of anaemia   
a Normal 62(32.30%)  0.36 
b Mild  74(38.50%)  0.00 
c Moderate 55(28.60%)  0.00 
d Severe 01(0.50%)  0.86 
31 TC 15549.90±14460  0.00 
32 DC N/L 52/32  0.18 
33 platelets  (lakhs) 3.31±0.98  0.00 
34 CXR   
a Rtmidzone opacity 6(3.10%)  0.36 
b b/lhom opacities 18(9.40%)  0.00 
c B/Lmidzoneinfiltates 15(7.80%)  0.00 
d Normal 142(74.0%)  0.23 

 

Pneumonia is responsible for high morbidity and mortality amongst children under five years of age group a total 

192 children were considered for the study, the mean age of children was 3.86 years, between the age group 1-2 yrs 

51.60% -23 yrs 38.50%; 3-4 yrs  6.8% and >4 years was 3.10%. Male comprises of 64.10% and female was 35.96% with 

sex ratio 1:1, The predictors was subjected to analyse multivariate logistic regression analysis fever (98.10%), cough, 
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Hurried breathing (99.0%), Chest retraction were significantly cent percent associated with pneumonia (100%) p<0.01. 

Convulsions (4.50%) p>0.01, Altered sensorium (5.0%) p>0.01, Immunization- Immunized 87.70% p<0.01, Not 

immunized 13.10% p>0.01, MAM 14.10% p<0.01; Sign of rickets 21.40% p<0.01 .The mean RR was 63.06 with SD 9.34 

P0.263, SPO2 was 93.05 with SD 3.28 P=0.32. Hypoxia 77.30% p<0.01, febrile 54.20% p<0.01, Tachypnea 98.56% 

p<0.01 , Use of accessory muscles 17.20% p<0.01 , Rhonchi/Crepitations 96.40% p<0.01 ,CVS 100%, PA – Liverpalpable 

7.30% p<0.01, CNS irritable (1.60%) p>0.01, anemia 68.50% p<0.01, CXr ; Rtmidzone opacity (3.10%) p<0.01 , b/lhom 

opacities (9.40%) p<0.01, B/Lmidzoneinfiltates(7.80%) p>0.01 Table (1) 

Table 2 : Determinants of Pneumonia –Strongly Associated Parameters 

36 Persistent Tachypnea t-value P-value 
37 Persistent fever 21.55 0.00 
38 Worsening lung signs 13.68 0.00 
39 Persistent hypoxia 10.05 0.00 
40 Increase in severity 9.68 0.00 
41 Need for ventilator support 4.78 0.00 
42 Complication 16.38 0.00 
43 Fatality 15.85 0.00 

 

Identification of the risk factors associated with pneumonia will help to effectively plan and implement the 

preventive measures for its reduction. The determinants of pneumonia –Strongly associated with Persistent fever                

(t=21.55 p<0.01), Worsening lung signs(t=13.68 p<0.01), Persistent hypoxia (t=10.05  p<0.01), Increase in severity 

(t=9.68 p<0.01), Need for ventilator support(t=4.78 p<0.01), Complication (t=16.38 p<0.01), Fatality (t=15.85 p<0.01) 

Table (2) 

DISCUSSIONS 

Pneumonia affects children irrespective of the age group between  <5 years, the socioeconomic status; lack of 

literacy and the paucity of immunization p<0.01,  the risk of acquiring pneumonia are higher among p<0.01 in the age 

group 1-5 years, MAM children and those with exposure to solid fuel use [1]. There is a paucity of a large-scale 

epidemiological studies related to pneumonia in Indian context. The present study is probably unique in providing the 

clinical tool / information about the risk factors and predictors atthe sample level. However, Persistent fever                       

(t=21.55 p<0.01), Worsening lung signs(t=13.68 p<0.01), Persistent hypoxia (t=10.05  p<0.01), Increase in severity 

(t=9.68 p<0.01), Need for ventilator support(t=4.78 p<0.01), Complication (t=16.38 p<0.01), Fatality (t=15.85 p<0.01) 

associated with the incidence of pneumonia. Among factors associated with under five pneumonia at the multivariable 

logistic regression, children at age range 1-5  months were five  times more likely to develop pneumonia as compared to 

older age groups p<0.01.  A similar to studies conducted in in Urban Areas of Oromia Zone, Amhara Region and Ethiopia 

[9]. Where children at age rang 2-11months were 85% higher chance to have pneumonia as compared to older age, 2013 

lancet report, which revealed higher occurrence of pneumonia in children younger than 2 years of age.Other studies 

conducted among the Suruí Indians in Rondônia and the Guarani from the South and South-eastern regions of Brazil, also 

revealed that children under the age of twelve months are more likely to be hospitalized for low respiratory tract diseases, 

especially pneumonia [19,20]. The immaturity of immunological system of the children and limited access to vaccination 

puts this group vulnerable to pneumonia and other infections. 
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CONCLUSIONS 

The summing of the results findings, the present study concludes that, the  prevalence of pneumonia at under-five 

children was significantly associated with underlying risk factors of fever, cough, tecypenia, hypoxia and Increase in 

severity  etc., The study also identified major determinates such as; young age (<5 years), households fragmentations, lack 

separate kitchen,  lack of literacy and immunization, kitchen without window and feeding breast milk for less than one year 

etc.,. 
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