
 

Muhammad Bin Selim Halder et al JMSCR Volume 06 Issue 12 December 2018 Page 824 
 

JMSCR Vol||06||Issue||12||Page 824-829||December 2018 

A Study on Clinico-Radiological Correlation of Pneumonia in Paediatric 

Age Group Patients (2 months-5 years) in a Tertiary Medical Institute 
Authors 

Muhammad Bin Selim Halder
1
, Moksuda Khatun

2
, Arun Kumar De

3 

1
Junior Resident, Paediatrics, Midnapore Medical College and Hospital 
2
Junior Resident, Paediatrics, Medical College and Hospital, Kolkata 

3
Professor, Paediatrics, Midnapore Medical College and Hospital 

Department of Paediatrics, Midnapore Medical College and Hospital, West Bengal, India 

Abstract 

Aim: The objective of the study  is  to  find out the correlation between clinical diagnosis of pneumonia and its 

radiological changes . 

Material and Methods: One fifty and two children aged 2months to 5 years, admitted at the department of 

Paediatrics, Midnapore Medical College and Hospital, West Bengal, from April 2016 to March 2017  with 

tachypnoea and/or chest retraction were included in the study. Children with known cardiovascular 

disease, asthma, tuberculosis and neurological disorders were excluded. Detailed clinical history taking, 

meticulous clinical examinations were performed and Chest x-rays were taken on admission for all 

included patients. 

Result: Sensitivity, Specificity, PPV, NPV of tachypnoea was 98.06%, 24.49%, 73.19% and 85.71% 

respectively. Sensitivity, specificity, PPV, NPV of grunting were calculated to be 9.70%,100%, 100% & 

34.50% respectively. Fever, cough and tachypnoea together were present in 96(63.16%) children.  

Sensitivity and specificity of presence of fever, cough, and tachypnoea were 76.70% and 65.31%; PPV and 

NPV were calculated to be 82.29% and 57.14% respectively. 

Conclusion: Presence of Tachypnoea was the most sensitive parameter to diagnosis pneumonia. Grunting 

was the most specific parameter and had highest positive predictive value in respect of radiologically 

confirmed pneumonia. 

Keywords: Pneumonia, Tachypnoea, Grunting. 

 

Introduction 

Pneumonia is a leading cause of death globally 

among children younger than five years of age and  

accounts for an estimated 1.2 million (18% total) 

deaths annually.
1,2

 The number of childhood-

related deaths from pneumonia is approximately 

2000 fold higher in developing countries than in 

developed countries.
3
 The accurate diagnosis of 

community acquired pneumonia is an important 

clinical issue even though it remain difficult.
4 

Evidence suggests that pneumonia in under-five 

children may be over-diagnosed and its prevalence 

may be over-estimated.
5 

Tachypnoea, widely used 

as clinical predictor of pneumonia can be caused 

by many other conditions like any form of febrile 

illness, apprehension, hyper-active airway 

diseases, acute bronchiolitis etc. WHO guideline 

recommended that the respiratory rate should be 

measured when the child is afebrile, calm or 

feeding but these may not be always be possible in 

busy setting.
6
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The definitive final diagnosis of pneumonia 

require isolation of causative agent.
7
 Culture of 

sputum is of little value in the diagnosis of 

pneumonia in young children. Blood culture 

results are positive only in 10% of children with 

pneumococcal pneumonia. Percutaneous lung 

aspiration is invasive and not routinely performed. 

Therefore chest x-ray can give useful information 

about the presence of pneumonia.
8 

In daily 

practice, physicians require high quality (high 

sensitivity, specificity and predictive values and 

appropriate likelihood ratios) diagnostic indicators 

to differentiate pneumonia from other lower 

respiratory infections like bronchiolitis or 

bronchitis. This would help the clinician to avoid 

additional tests like radiography and blood 

culture, eliminate the misuse of antibiotics and 

limit the unnecessary hospitalization of patients.
7
 

 

Aims and objectives 

To find out the correlation between clinical 

diagnosis of pneumonia and its radiological 

changes. 

 

Materials and Methods 

A  prospective cross-sectional hospital based single 

centre observational  study was conducted an the 

department of Paediatrics, Midnapore Medical 

College and Hospital, West Medinipur, West 

Bengal, from April 2016 to March 2017. One fifty 

and two children aged 2months to 5 years, 

admitted at the department of Paediatrics with 

tachypnoea and/or chest retraction (clinical 

diagnosis of pneumonia), were included in the 

study. Children with known cardiovascular 

disease, asthma, tuberculosis and neurological 

disorders were excluded. Detailed clinical history 

taking, meticulous clinical examinations were 

performed and Chest x-rays were taken on 

admission for all included patients. The clinical 

variables in this study were fever, cough, 

tachypnoea, chest retraction, nasal flaring, 

grunting, diminished breath sound, crackles, 

wheeze and cyanosis. Radiological pneumonia 

was defined as parenchymal opacity with smooth 

outline with or without air-bronchogram in any 

part of lung field 

 

Results and Analysis 

Out of 152 children included in the study 79 

(51.97%) were male and 73 (48.03%) were 

female. Radiological evidence of pneumonia was 

present in 103(67.76%) children. 

Table 1: Clinical characteristics of study subjects 

with pneumonia (n=152) 
Clinical variables Percentage (%) 

Fever 86.18% 

Cough 76.32% 

Tachypnoea 90.79% 

Chest retraction 59.21% 

Nasal flaring 46.05% 

Grunting 06.58% 

Diminished breath sound 23.03% 

Crackles 83.55% 

Wheeze 51.32% 

Cyanosis 17.76% 

Tachypnoea & chest retraction 50.00% 

Tachypnoea & grunting 06.58% 

Tachypnoea & diminished breath sound 23.03% 

Tachypnoea & cyanosis 17.76% 

Fever,cough & tachypnoea 63.16% 

Tachypnoea,chest retraction& nasal flaring 40.13 % 

Tachypnoea,chest retraction& crackles 48.68% 

 

Table 2: Summary of different clinical variables in patient having radiological evidence of pneumonia 

(n=103) 
Clinical variables Sensitivity 

(%) 

Specificity 

(%) 

PPV 

(%) 

NPV 

(%) 

P-value 

Fever (n=91)   88.34 18.37 69.47 42.86 0.3158 

Cough(n=83) 80.58 32.65 71.55 44.44 0.1016 

Tachypnoea (n=101) 98.06 24.49 73.19 85.71 0.0001 

Chest retraction (n=68) 66.02 55.10 75.56 43.55 0.0212 

Nasal flaring (n=60) 58.25 79.59 85.71 47.56 0.0001 

Grunting (n=10) 09.71 100.00 100.00 34.51 0.0309 

Diminished breath sound (n=32) 31.07 93.88 91.43 39.32 0.0004 

Crackles (n=92) 89.32 28.57 72.44 56 0.0091 

Wheeze (n=60) 58.25 63.27 76.92 41.89 0.0154 

Cyanosis (n=23) 22.33 91.84 85.19 36.00 0.0404 

                     PPV: Positive Predictive Value, NPV: Negative Predictive Value 
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Sensitivity & Specificity of tachypnoea were 

98.06% and 24.49% respectively; PPV & NPV 

were 73.19% and 85.71% respectively. Sensitivity 

and specificity of grunting were calculated to be 

9.70% and 100% respectively.PPV &NPV were 

calculated to be 100% & 34.50% respectively. 

 

Table3: Different clinical variable in combination in patients having radiological evidence of pneumonia 

(n=103) 
Clinical variables Sensitivity 

(%) 

Specificity 

(%) 

PPV 

(%) 

NPV 

(%) 

P-value 

Tachypnoea &chest retraction (n=66) 64.08 75.51 84.62 50.00 0.0001 

Tachypnoea & grunting (n=10) 09.71 100.00 100.00 34.51 0.0309 

Tachypnoea & diminished breath sound 

(n=32) 

 

31.07 

 

93.88 

 

91.43 

 

39.32 

 

0.0004 

Tachypnoea & cyanosis (n=23) 22.33 91.84 85.19 36.00 0.0404 

Fever,cough and tachypnoea (n=79) 76.70 65.31 82.29 57.14 0.0001 

Tachypnoea,nasal flaring & chest 

retraction (n=54) 

 

52.43 

 

85.71 

 

88.52 

 

46.15 

 

0.0001 

Tachypnoea,chest retraction and crackles 

(n=64) 

 

62.14 

 

79.59 

 

86.49 

 

50.00 

 

0.0001 

                            PPV: Positive Predictive value, NPV: Negative Predictive Value 
  

 Sensitivity and specificity of the presence of both 

tachypnoea and grunting were calculated to be 

9.71% and 100% respectively; PPV and NPV 

were 100% and 34.51% respectively. Fever, 

cough and tachypnoea together were present in 96 

(63.16%) children.  Sensitivity and specificity of 

presence of fever, cough, and tachypnoea were 

calculated to be 76.70% and 65.31%; PPV and 

NPV were calculated to be 82.29% and 57.14% 

respectively. 

 

Discussion 

In the present study it was found that presence of 

tachypnoea was statistically significant in respect 

of radiological pneumonia (P=.0001). 

Radiological pneumonia was present in 73.19% 

children who had tachypnoea. In this study 

tachypnoea was found to be most sensitive 

parameter with sensitivity 98.06% and specificity 

24.49%. In a study conducted by Al-Dabbagh SA 

et al sensitivity and specificity of tachypnoea were 

found to be 85.7% and 48.55% respectively
7
. 

Lozano JM et al concluded in their study that best 

single predictor of the presence of pneumonia is a 

high respiratory rate
9
. Mulholland EK et al also 

found similar sensitivity of tachypnoea (81%) in 

their study
10

. In a study conducted by Palaflox M 

et al in Mexican social security institute sensitivity 

of tachypnoea was found to be 74%
11

.PPV of 

tachypnoea was found to be 73.19%. Dai Y et al 

also found similar PPV of tachypnoea (74.5%) in 

their study
12

.          

In the present study it was found that presence of 

crackles was statistically significant in respect of 

radiologically confirmed pneumonia (P=0.0091). 

Lozano JM et al also showed in their study that 

presence of crackle was statistically significant in 

respect of radiological pneumonia
9
. In another 

study conducted by Gupta D et al in India, 

crepitations on auscultation of chest were found to 

have good correlation with radiological 

pneumonia
13

. In the present study radiological 

evidence of pneumonia was present in 72.44% of 

children who had crackles. Sensitivity of crackles 

were calculated to be 89.32%. This is in 

conformity with the finding of Bilkis MD et al 

Who also found similar sensitivity of crackles 

(93.8%)
14

. The specificity crackles was low 

(28.57%). Therefore its absence does not rule out 

the presence of pneumonia. This observation is 

comparable with study conducted by Al-Dabbagh 

SA et al at Mosul Medical College, Mosul, Iraq
7
. 

Grunting was present in ten (6.58%) children. It 

was found to have very high specificity 100% but 

the sensitivity was quite low only 9.71%. Lynch T 

et al also found almost similar result in their study 

conducted on patients aged one to 16 years
15

. In 

another study conducted by Kuti BP et al
 

at 

Obafemi Awolowo University, Nigeria the 

sensitivity and specificity were found to be37.5% 
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and 77.94% respectively
16

. In their study children 

of age group 2 months to 5years were included. In 

the present study presence of diminished breath 

sound was found to be statistically significant in 

respect of radiological pneumonia (P=0.0004). 

Neuman MI et al conducted a prospective cohort 

study in Boston, they also found that children 

aged less than 5 years with presence of focal 

decreased breath sound were significantly more 

likely to have radiological pneumonia relative to 

children without this feature
17

. Sensitivity  and 

specifity of diminished breath sound were 

calculated to be 31.07% &93.88%;PPV & NPV 

were 91.43% and 39.32%.In the study conducted 

by Al-Dabbag  SA et al the specificity of 

diminished breath sound were 93.6%, PPV and 

NPV were 75% and 32.6%,wich corroborate with 

the finding of present study
7
. 

 In the present study cyanosis had sensitivity of 

22.33% and specificity of 91.84%.PPV and NPV 

of cyanosis were found to be 85.19% and 365 

respectively. In the study conducted by Samim A 

Al-Dabbagh et al
 
the sensitivity of cyanosis was 

14.3% and the specificity was 90.9%; PPV and 

NPV were76.9% and 32.3% respectively
7
. These 

findings corroborate with the findings of the 

present study. In a study conducted by Kuti BP et 

al
 

sensitivity and specificity of cyanosis were 

found to be 6.94% and 99.02% respectively
16

. 

Gupta D et al
 

also found in their study that 

cyanosis was highly specific sign in detecting 

pneumonia but had low sensitivity
13

.In the present 

study wheeze was found to be statistically 

significant in respect of radiological pneumonia 

(P=0.0154). Sensitivity and specificity wheeze 

were found to be 58.25% &63.27%.In a study 

conducted by Samim A Al-Dabbagh et al
 

sensitivity and specificity of wheeze were 61.4% 

and 33.3% respectively
7
. 

In the present study chest retraction was found to 

be statistically significant (P=.0212) in respect of 

radiological pneumonia. Sensitivity and 

specificity were calculated to be 66.02% and 

55.10%. Mulholland EK et al conducted one 

prospective study in Manila, Philippines and 

Mbabane, Swaziland using an identical protocol in 

both countries. In the Philippines chest in drawing 

was found to have sensitivity of 0.81 and 

specificity of 0.77 for predicting pneumonia. In 

Swaziland the sensitivity was 0.77 and specificity 

was 0.80.
10 

These findings corroborate with the 

present study. Singhi S et al conducted one 

prospective study, in India they concluded that 

chest retraction and/or rapid or difficult breathing 

were sensitive and specific indicator of 

pneumonia.
18

 Presence of tachypnoea and chest 

retraction when consider together specificity 

increased considerably (75.51%) but sensitivity 

did not improved (64.08).In the present study 

nasal flaring was found to be statistically 

significant (P=.0001) in respect of radiological 

pneumonia. Sensitivity of nasal flaring was 

58.25% and specificity 79.59%.PPV and NPV 

were 85.71% and 47.56% respectively. Mahabee-

Gitten EM et al
 
conducted one prospective cohort 

study in Cincinnati, USA. They found that in 

children under age 12 months  nasal flaring can be 

used  in determining which children with lower 

respiratory tract infection symptoms have 

radiographic pneumonia
19

.  

In the present study presence of fever was found 

not to be statistically significant in respect of 

radiologically confirmed pneumonia. WHO 

algorithm for diagnosis of pneumonia in children 

also does not include fever. In previous studies 

there were conflicting result regarding sensitivity 

of fever on predicting radiological pneumonia.
20, 

21, 22 
In the present study presence of cough was 

found not to be statistically significant. WHO 

algorithm for diagnosis of pneumonia also does 

not include cough. It was found to have good 

sensitivity 80.58% but low specificity 32.65%. S 

Shuba et al also found in their study that cough 

had good sensitivity but poor specificity
21

.Present 

study showed presence of fever, cough and 

tachypnoea   together were found to be 

statistically significant (P=.0001). One previous 

study
 

has demonstrated that use of multiple 

indicators at the same time in parallel (considering 

the presence or absence of any criterion as a 

positive and negative diagnosis) increases the 

sensitivity and reduces the false negative 
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diagnosis
23

. Another study has shown that the use 

of multiple indicators serially (considering the 

presence or absence of any indicator as a positive 

or negative diagnosis respectively) maximizes the 

sensitivity and specificity.
16

 

 

Conclusion 

Tachypnoea was the most sensitive parameter to 

diagnosis pneumonia. Presence of crackles also 

had good correlation with radilogically confirmed 

pneumonia. Grunting was the most specific 

parameter and had highest positive predictive 

value in respect of radiologically confirmed 

pneumonia. Presence of diminished breath sound 

and cyanosis individually or in combination with 

tachypnoea had very high specificity and positive 

predictive value in respect of radiologially 

confirmed pneumonia. 

Though presence of fever and cough individually 

were not statistically significant, presence of 

fever, cough and tachypnoea together was found 

to be statistically significant. 
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