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Introduction
Pneumonia is a recognized leading killer disease 
in under 5 children not only in Bangladesh but 
also in developing countries around the world.1 
Every year about 13 million under-5 children die 

in the world, 95% of them in developing countries, 
among them about 4 million due to pneumonia.2

The under-5 mortality rate (U5MR) in Bangladesh 
is 45/1000 and it is claimed that 25-30 
children/thousand/year die from acute respiratory
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infection (ARI).3 Various community and hospital 
based studies in Bangladesh have shown that the 
morbidity of pneumonia varies from 4-30%.4-8 
National health services of Bangladesh reported 
that amongst all outpatients in a rural health 
center, about 18.2% had an acute respiratory 
infection of which 16% were children between 0-5 
years of age.9 

Pneumonia is an inflammatory process involving 
the lung parenchyma.10 As pneumonia progress-
es and becomes more severe, lung elasticity is 
gradually reduced and chest indrawing develops 
(lower chest wall draws in when the child 
breathes in). The presence of lower chest indraw-
ing means that the child has severe pneumonia.11 
A child with chest indrawing may not have fast 
breathing because the respiratory rate can fall 
when pneumonia becomes severe or the child is 
exhausted. A child with chest indrawing is at a 
higher risk of death from pneumonia than a child 
with fast breathing without chest indrawing.2 
Chest indrawing may also be caused due to 
asthma, bronchiolitis (the most frequent cause of 
hospitalization of infants)12 or other respiratory 
infections. Chest indrawing may not occur in 
children with lobar pneumonia since the involve-
ment of one lobe may not decrease total lung 
compliance.13

The discussion on the most reliable clinical signs 
of pneumonia has however continued14-16, 
because previous studies included a large 
number of cases of pneumonia diagnosed 
clinically but unconfirmed by X-ray.17-19 X-ray of 
the chest is a reliable tool for the diagnosis of 
pneumonia and has been used as the gold 
standard in two recent studies.14,15

Integrated Management of Childhood Illness 
(IMCI) was incorporated into the national program 
to reduce morbidity & mortality of children, where 
chest indrawing has been identified as a sign of 
severe pneumonia. Since the WHO guidelines 
are intended to rationalize case management in a 
simplified manner for the paramedical personnel 
in rural areas where investigation facilities like 
chest X-ray and trained pediatricians are not 

available, chest indrawing will be an important 
tool for the diagnosis of severe pneumonia.20

This study aimed to determine the role of chest 
indrawing in the diagnosis of severe pneumonia 
and also determine the sensitivity, specificity and 
predictive values of chest indrawing in the 
diagnosis of severe pneumonia. 

Methodology 

This analytical study was conducted in the 
department of pediatrics, Sher-e-Bangla Medical 
College Hospital, Barisal, from January 2015 to 
December 2015. A total of 100 cases of severe 
pneumonia aged from 2 months to 5 years, 
having cough or difficult breathing < 2 weeks and 
lobar, segmental or bilateral patchy consolidation 
in chest X-rays and similar numbers of suitably 
matched controls were included. Patients having 
features of severe malnutrition, recurrent wheez-
es or asthma, congenital heart disease and laryn-
gomalacia were excluded from this study.

A detailed history was taken and a thorough 
physical examination was done immediately after 
admission. To elicit chest indrawing, the child was 
kept lying flat in the mother’s lap exposing the 
chest and abdomen. Inward movement of the 
lower chest and outer movement of the upper 
chest and abdomen was looked for when the 
child breathed in. Chest X-rays were done imme-
diately after admission.

Data were collected in a preformed questionnaire 
and were analyzed using a scientific calculator. 
Frequency distribution tables were prepared and 
then interpretations were done 

Results
 
Out of 100 cases, 80 (80%) and 100 controls, 72 
(72%) were in the age group of 2 months to 1 
year.  Male was preponderant among the cases, 
74 (74%) were boys and 26 (26%) were girls. 68 
(68%) were boys and 32 (32%) were girls in the 
control group. In most of the cases, [88       
(88%)] and controls, [84 (84%)]  were  from  lower 
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socioeconomic groups. In the majority of cases, 
[96 (96%)] and controls, [88 (88%)] were 
presented with cough, and difficulty in breathing 
was present in 94 (94%) cases and 86 (86%) 
controls. Fever was present in 78 (78%) cases 
and 65 (65%) controls. The feeding difficulty was 
present in 78 (78%) cases and 64 (64%) controls. 
Fast breathing was present in 98 (98%) cases 
and 88 (88%) controls. Chest indrawing was 
present in 56 (56%) cases and 42 (42%) in 
controls. Roentgenographically, 44 (44%) cases 

revealed labor/segmental consolidation, and 
bilateral patchy consolidation was present in 56 
(56%) cases. Among the control group chest 
x-ray was normal in 72 (72%) patients whereas, 
in 28 (28%) patients, there was hyperlucency of 
peripheral lung fields (Table 01). In this study, it 
was found that sensitivity, specificity, PPV and 
NPV of chest indrawing in the diagnosis of severe 
pneumonia were 56%, 58%, 57.1% and 56.8% 
respectively (Table 02, 03, 04, 05).

Characteristics  No. of Cases % No. of Controls % 

1.  Age- 
2m-1yr 80 80 72 72 
>1-<2yr 14 14 22 22 
2-5yr 6 6 6 6 
 

2.  Sex- 
Boys 74 74 68 68 
Girls 26 26 32 32 
 

3.  Socio-economic status- 
Low 88 88 84 84 
Middle 7 7 9 9 
High 5 5 7 7 
 

4.  Symptoms- 
Cough 96 96 88 88 
Difficult Breathing 94 94 86 86 
Fever 78 78 65 65 
Feeding difficulties 40 40 18 18 

 
Fast breathing  94 94 75 75 

 Chest indrawing  56 56 42 42 
Cyanosis  5 5 2 2 
 

5.  Chest X-ray findings- 
Lobar/Segmental 
consolidation 

44 44 

Bilateral patchy consolidation 56 56 

Hyperlucency of peripheral 
lung field 

28 28 

Table 01: Demographic, Clinical and laboratory profile of study subjects (Cases, n=100 & Controls, 
n=100)
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Discussion
 
In the present study, it is found that acute              
respiratory infection is significantly higher i.e., 80 
(80%) in children below 1 year of age. This is 
consistent with some other studies.8,21,22 Fast 
breathing was present in 94 (94%) cases and 75 
(75%) control group. A study by Dai Y, et al. found 
fast breathing in 85.4% of cases of radiological 
proved     pneumonia and in 65.5% of patients 
where no abnormal radiology was found.23 In our 
series, chest indrawing was present in 56 (56%) 

cases. Singhi S et al. found chest indrawing in 
42% casese.24 
Chest X-ray P/A view revealed lobar or segmental 
consolidations in 44 (44%) cases and bilateral 
patchy consolidation in both lung fields in 56 
(56%) cases. Akbar MS described features 
suggestive of lobar pneumonia in 38% of cases 
and bronchopneumonia in 33% of cases.6 Ahmed 
Z found lobar pneumonia in 20.7% and broncho-
pneumonia in 49% of cases.22 Our study is close 
to the range of the above-mentioned studies. We 
found that the sensitivity of  chest  indrawing  was 

Table 02: Sensitivity of chest indrawing in the diagnosis of severe pneumonia

Table 03: Specificity of chest indrawing in the diagnosis of severe pneumonia

Table 04: Positive predictive value (PPV) of chest indrawing in the diagnosis of severe pneumonia

Table 05: Negative predictive value (NPV) of chest indrawing in the diagnosis of severe pneumonia

Test Result (Chest indrawing) Severe 
Pneumonia(case) 

Controls Sensitivity 

Positive True positive-56 False positive-42           56% 

Negative False negative-44 True negative-58 

Test Result (Chest 
indrawing) 

Severe 
Pneumonia(case) 

Controls Specificity 

Positive True positive-56 False positive-42 58% 

Negative False negative-44  
True negative-58 

Test Result (Chest indrawing) Severe 
Pneumonia(case) Controls PPV 

Positive True positive-56 False positive-42     57.1% 

Negative False negative-44 True negative-58 

Test Result (Chest indrawing) Severe 
Pneumonia(case) 

Controls NPV 

Positive True positive-56 False positive-42 56.8% 

Negative False negative-44 True negative-58 
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56% and the specificity of chest indrawing was 
found to be 58%. Gupta D et al found that the 
sensitivity of chest indrawing was 62%25. A study 
conducted in Vellore, India showed chest wall 
indrawing was 89% sensitivity & specificity 89%.26 
These findings differ from our study.

In our study, bronchiolitis, the most common 
lower respiratory tract infection of which >90% 
present with chest indrawing was included, which 
had reduced the specificity of chest indrawing. 
Large inter-observer variations in eliciting chest 
indrawing may be a contributing factor.

For the above-mentioned reason, the predictive 
(positive and negative) values are quite lower 
than other studies. Positive predictive value in 
this study was 57.1% and negative predictive 
value was 56.8%. Gupta D et al. found that the 
positive and negative predictive values were 92% 
and 89% respectively.25

X-ray of the chest is a reliable tool for the 
diagnosis of pneumonia and has been used as a 
gold standard.14,15 Widely available and relatively 
inexpensive x-ray facility could precisely exclude 
pneumonia. But it may lead to additional risk of 
frequent exposure to radiation as because 
“children below 5 years of age suffer from several 
episodes of ARI, per year”. Whether little 
modification of existing WHO protocol of ARI 
case management encompassing 
clinico-radiological evidences could be done, is 
an emerging query of this study.

Conclusion 

It can be concluded that chest indrawing alone is 
not a highly sensitive tool to predict severe 
pneumonia. Since WHO guidelines are intended 
to rationalize case management of ARI in a 
simplified manner by the health care providers at 
the primary health care level, where X-ray 
facilities and trained pediatricians are not 
available, chest indrawing may play an important 
role for identification and early referral of children 
with possible severe pneumonia for better 
management.
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