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Abstract
Background: Pneumonia is a major cause of under-5year mortality in developing countries including
Bangladesh. Malnourished children are more
vulnerable to develop pneumonia and pneumonia
associated case morbidity and mortality.

likely to be present in pneumonia with severe
malnutrition (OR= 10.06).
Conclusions: It can be concluded from this study that
the definitions of fast breathing and chest indrawing
recommended by Integrated Management of
Childhood Illness (IMCI) are not sufficiently
reliable predictors of pneumonia in severely
malnourished children. The study supports the
recommendation of IMCI for referring severely
malnourished children with an acute illness with
cough and/or difficult breathing to hospital with or
without fast breathing or chest indrawing.

Objectives: To evaluate the impact of severe
malnutrition on clinical signs of pneumonia in
children and the outcome.
Method: A total of 150 eligible children aged 2 months
to 5 years was enrolled in this descriptive case control
study. Of them 75 were included as cases in
Group A with severe malnutrition with
pneumonia and in Group B, 75 well-nourished
children having pneumonia were included as
controls. Age range of Cases and Controls was 2
months to 5 years.

(Key words: Clinical signs, Pneumonia, Under-5
children, Severe malnutrition, Chest indrawing, Fast
breathing)
Introduction
Pneumonia remains a major killer of under-fiveyear-old children and accounts for nearly one fifth
of childhood deaths worldwide1. Pneumonia causes
more deaths in children than any other illness2. Few
caregivers in developing countries recognise that
fast and difficult breathing are the two key
symptoms of pneumonia indicating the need for
immediate treatment3. Early recognition and prompt
treatment of pneumonia can save lives4. Acute
Lower Respiratory Infections (ALRI) is the most
important cause of death in Bangladeshi children5.
About 25% of the deaths in Bangladeshi children are
associated with ALRI6. The median case fatality rate
from severe malnutrition has remained unchanged
during the last 50 years at around 20% -30%7.

Results: The mean weight-for-height/length Z score
of cases was -3.25 ± 1.68 and in controls was -0.35
±0.89. The mean height-for-age Z score of cases was
-1.93 ±1.52 and in controls was -0.82 ± 0.72. In
group A, 50 (67%) children had bipedal symmetrical
oedema. In Group A, 50 (67%) cases had no fast
breathing in comparison to three (04%) in Group B.
Fast breathing was twenty times less likely to be
present in pneumonia with severe malnutrition
(OR=20.18).This study also showed that chest indrawing
was present only in 23 (30%) cases in comparison to 59
(79%) controls . Chest indrawing was ten times less
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Pneumonia is one of the most serious complications
of severe acute malnutrition8. A child with severe
malnutrition has an increased risk of death from
pneumonia without showing the typical signs of
pneumonia9. Cough, one of the most noticeable
defense mechanism, is dependent on respiratory
muscle strength. Wasted individuals have decreased
respiratory muscle strength and reduced
diaphragmatic muscle mass which precipitates
bronchopneumonia10. It is suggested that severely
malnourished children with cough or difficulty in
breathing receive antibiotics as they might have
pneumonia without any obvious sign like fast
breathing11. Severely malnourished children have
three times more chance of death from ALRI than
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A pre-tested questionnaire was designed and
standard clinical examinations were performed.
Nutritional status of the study population was
determined immediately after admission.

children with normal or mild malnutrition associated
with ALRI12. A severely malnourished child may
have an impaired or absent response to hypoxia and
a weak or absent cough reflex for which careful
management is needed because case fatality rates are
higher in such children13.

Weight was measured by standard weighing scale
with minimum clothes or naked without shoes.

Objectives
To evaluate the impact of severe malnutrition on
clinical signs of pneumonia in children aged 2
months to 5 years and to compare the clinical signs
of pneumonia, classified according to Integrated
Management of Childhood Illness (IMCI) protocol,
between severely malnourished (weight for
height/length less than -3Z) and those of wellnourished children (weight for height/length more
than -2Z).

Length / height was measured with locally
constructed wooden board (infantometer) or wooden
frame (stadiometer).
Fast breathing / tachypnoea was determined
according to criteria recommended by the World
Health Organisation (WHO); in children between 2
to 12 months old > 50/ minute and in children older
than 12 months up to 5 years > 40/minute.
Lower chest indrawing (LCI), defined as an inward
movement of the bony structures of the lower chest
wall with inspiration, was observed and recorded.

Method
This hospital based descriptive case control study
was carried out in the Department of Paediatrics,
Mugda Medical College and Hospital, Dhaka,
Bangladesh, from January 2017 to December 2018.

A thorough clinical examination was done and
recorded in the case recording form. Complete blood
count, relevant laboratory investigations and chest
x-ray were done in all cases and controls within 24
hours of admission. X-rays were interpreted by the
radiologist
for
more
reliable
diagnosis.
Radiologically pneumonia was diagnosed as patchy
opacities or consolidation. The x-ray result was
taken as gold standard for the diagnosis of
pneumonia.

Inclusion criteria: A total of two hundred and fiftythree hospitalized children, aged 2 months to 5
years, who presented with cough and / or difficult
breathing were enrolled in this study.
Exclusion criteria: Children having malnutrition
due to non-nutritional causes and lung diseases other
than radiological evidence of pneumonia were
excluded from the study. Protein energy
malnutrition (PEM) with primary diseases like
septicaemia, congenital heart disease, acute watery
diarrhea or meningitis, which can influence the
respiratory rate and respiratory pattern, were also not
included as cases.

Ethical issues: Approval for the study was obtained
from the Institutional Review Board (IRB) of
Mugda Medical College and Hospital, Mugda,
Dhaka, Bangladesh (No. MuMCH/2017/212).
Informed written consent was obtained from the
parents of all children involved in the study.

Following exclusion, a total of 150 children were
divided into 75 group A children, having severe
malnutrition with pneumonia, as Cases and 75 wellnourished group B children having pneumonia as
Controls.

Statistical analysis: After completion of data
collection statistical analysis was done with the help
of Statistical Package of Social Service (SPSS)
version 25.0 and subsequently appropriate statistical
tests were done. To find out the strength of
association, odds ratio was estimated and the 95%
confidence interval was taken as the precision of the
result.

Severe malnutrition in this age group was diagnosed
when children of both sexes had bilateral
symmetrical pedal oedema and /or weight-forlength/height <70% of National Centre for Health
Statistics (NCHS) mean or weight-for-length/height
Z score less than -3.

Results
A total of 150 hospitalized children who fulfilled the
inclusion criteria were included in the study. The
baseline characteristics of the study population are
shown in Table 1. Table 2 shows the mean age
groups of the studied children. Figure 1 shows the
frequency of pneumonia according to age in cases
and controls. Table 3 shows the mean values and
standard deviation of anthropometry of cases and
controls

In the Control group, normal nourishment was
identified when children (age and sex matched with
cases) had weight-for-length/ height >80% mean of
NCHS mean or weight-for-length/ height Z score
more than -2 with absence of bilateral symmetrical
pedal oedema.
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Table-1: Baseline characteristics of study population (n=150)
Characteristic
Group A – Cases (n=75)
Group B – Controls (n=75)
n (%)
n (%)
Age
2 months up to 12 months
1 year up to 5 years
Gender
Male
Female
Socio-economic status (monthly income)
Poor (<5000 taka)
Lower middle (5000 -10,000 taka)
Middle (10,001-15,000 taka)
Affluent (>15,000 taka)
Residence
Urban
Slum
Rural
Immunization
Completely Immunized
Partially Immunized
Continuing Immunization
Not Immunized

52 (69)
23 (31)

56 (75)
19 (25)

40 (53)
35 (47)

51(68)
24 (32)

68 (90)
05 (07)
02 (03)
00 (00)

16 (21)
45 (60)
12 (16)
02 (03)

36 (48)
18 (24)
21 (28)

53 (71)
06 (08)
16 (21)

26 (35)
21 (28)
23 (30)
05 (07)

22 (29)
00 (00)
51 (68)
02 (03)

Table 2: Mean age groups of the studied children (n=150)
Group A – Cases (n=75)
Group B – Controls (n=75)
2 to 12 months (n=52)
1 to 5 years (n=23)
2 to 12 months (n=56)
1 to 5 years (n=19)
Mean ± SD
Mean ± SD
Mean ± SD
Mean ± SD
8.28 ± 3.08)
23.30 ± 12.95
5.55 ± 2.81
26.31 ± 9.89
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Table 3: Mean values and standard deviation of anthropometry of cases and controls (n=150)
Studied children
Wt for Ht/length% Wt for Ht/length
Ht for Age%
Ht for Age
NCHS mean
Z score
NCHS mean
Z score
Group A (n=75)
Mean ± SD
80.79 ± 14.04
-3.25 ± 1.68
86.52 ± 6.40
-1.93 ±1.52
Group B (n=75)
Mean ± SD
96.58 ± 8.74
-0.35 ±0.89
95.93 ±2.42
-0.82 ± 0.72
Wt: Weight, Ht: Height, SD: standard deviation
Table 4 shows the association of oedema in severe
malnutrition with pneumonia in the studied children,
Oedema was more common in the 50 (67%) children
with severe protein energy malnutrition (PEM) with

pneumonia compared with the 25 (33%) children
with no oedema and this finding was statistically
significant (p <0.01).

Table 4: Association of oedema in severe malnutrition with pneumonia in studied children (n=75)
Oedema status
Group A
Odds Ratio
95% confidence
p-value
n (%)
interval
Oedema
50 (67)
0.25
0.178- 0.351
<0.01
No oedema
25 (33)
Table 5 shows the association of fast breathing with
pneumonia in cases and controls. Fast breathing was
absent in 67% of cases in comparison to 4% of
controls who were later diagnosed as atypical

pneumonia and the finding was statistically
significant (p<0.001). Fast breathing was twenty
times less likely to be present in pneumonia with
severe malnutrition (OR=20.18).

Table 5: Association of fast breathing with pneumonia in cases and controls (n=150)
Fast breathing
Group A (n=75)
Group B (n=75)
Odds Ratio
95% confidence
n (%)
n (%)
interval
Present
25 (33)
72 (96)
20.18
7.74 —54.46
Absent
50 (67)
03 (04)
Table 6 shows the association of chest indrawing
with pneumonia in cases and controls. Chest
indrawing was present in 31% of severely malnourished
children suffering from pneumonia in comparison to
79% of better-nourished children with pneumonia.

p-value
<0.001

This was also found to be statistically significant
(p<0.001). Chest indrawing was ten times less likely
to be present in pneumonia with severe malnutrition
(OR= 10.06).

Table 6: Association of chest indrawing with pneumonia in cases and controls (n=150)
Chest
Group A (n=75)
Group B (n=75)
Odds Ratio
95% confidence
indrawing
n (%)
n (%)
interval
Present
23 (31)
59 (79)
10.06
4.47- 22.99
Absent
52 (69)
16 (21)

p-value
<0.001

To see the impact of severe malnutrition on clinical
signs of pneumonia in children, 75 malnourished
children (Group A) and 75 well-nourished children
(Group B), aged 2 months to 5 years, were studied and
compared. The mean age of the studied children was
8.28 ± 3.08 months in cases and 5.55 ± 2.81 months in
controls. Amin MR et al18 showed that 77% of
malnourished children were below two years of age.
The mean weight for height/length Z-score cases was
-3.25 ±1.68 and that of in controls was -0.35 ±0.89.
The mean height for age Z-score of cases was -1.93
± 1.52 and that in controls was -0.82 ± 0.72. In
group A, out of 75 cases 50 (67%) had bipedal
symmetrical oedema (Table 4).

Discussion
Malnutrition is a serious health problem for
children in developing countries, afflicting and
killing millions of children each year14. It is a major
known health problem in Bangladeshi children11. Even
in the year 2005, about 35% of the global population
had been suffering from malnutrition of various
degrees15. One hundred Bangladeshi children aged
under 5 years, hospitalized for therapy of severe
malnutrition were assessed for the presence of
infection; 90% had evidence of infection at the time of
admission and 75% had pneumonia16. Of childhood
deaths in Bangladesh 66% are currently attributable to
malnutrition even though the immediate cause of
death may have been pneumonia or diarrhoea17.
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Present study revealed that pneumonia was more
prevalent in oedematous malnourished children in
comparison to non-oedematous malnourished
children (p<0.01). Barkowitz FE19 stated that
pneumonia is commonly present in severely
oedematous malnourished children presenting to health
care facilities, occurring in 26 to 49% of cases. The
exact pathophysiology is not known, but it is assumed
that Kwashiorkor is a state of adaptation failure. Thus,
oedematous malnourished children are more prone to
infection than non-oedematous children.

coughing reflex and absent/less lower chest
indrawing13. Arora and Rochester23 in their study
concluded that with severe loss of body weight,
diaphragm mass is reduced to the same extent of
total body mass which may be responsible for
absent chest indrawing in pneumonia with severe
malnutrition in children.
These findings indicated that the definitions of fast
breathing and chest indrawing recommended
by IMCI are not sufficiently reliable predictors of
pneumonia in severely malnourished children and
support the recommendation to refer severely
malnourished children with an acute illness with
cough and/or difficult breathing to hospital for
empirical antibiotic therapy24. In 1998, Wafula EM et
al25 stated that the available clinical parameters, singly or
in combination, are poor diagnostic tools for
pneumonia in children with severe malnutrition.
It is advisable to treat children with severe
malnutrition having cough/ difficult breathing as if they
had pneumonia, even in the absence of suggestive
clinical signs26.

In our study 67% of cases had no fast breathing in
comparison to 4% in control group. This finding is
statistically significant (OR=20.18, 95% CI= 7.7454.46, p<0.001) indicating that fast breathing was
twenty times less likely to be present in pneumonia
with severe malnutrition. In 2003, Antonio Pio, in a
WHO bulletin20 stated that malnourished children
may not have the strength to increase the
respiratory rate adequately if their lungs are affected
by pneumonia. The lower temperature in
malnourished children with pneumonia may also
contribute to their lower respiratory rate. For a given
sensitivity and specificity they produce about 5 breaths
per minute fewer than well-nourished children.

It is asserted that chest indrawing and fast breathing
in pneumonia recommended by IMCI are not
sufficiently reliable predictors of pneumonia
in severely malnourished children and the following
recommendation are made:
 Children with severe malnutrition who
present with cough and/or difficult breathing
should be confirmed as pneumonia by doing a
chest radiograph.
 Presence of oedema in severe malnutrition
is an important risk factor risk for
developing pneumonia.
However, further broad based and multi-centred
studies are required in order to validate the findings
of the present study.

Cough, one of the most noticeable defense
mechanisms, is dependent on the respiratory muscle
strength. The muscle mass of diaphragm was 43%
lower than normal in underweight patients whose
body weight was less than 85% of ideal. The reduced
muscle mass of the diaphragm has been attributed to
impaired coughing reflexes14. In severely
malnourished children with pneumonia, fast
breathing and chest indrawing may not be as evident
as
in
other
children.
Malnutrition can
adversely affect lung function and the adverse
effects include: decreased ventilatory drive,
decreased respiratory muscle function, alterations of
lung parenchyma and depressed lung defense
mechanisms. A severely malnourished child may
have an impaired or absent response to hypoxia and
a weak or absent cough reflex. Bhawya Banga21
stated that in severely malnourished children with
pneumonia, fast breathing and chest indrawing may not
be as evident as in other children. Falade AG, et a122
in their study stated that with symptoms of ARI,
malnourished children do breathe at a slower rate than
well-nourished children.

Conclusions
It can be concluded from this study that the definitions
of fast breathing and chest indrawing recommended
by IMCI are not sufficiently reliable predictors of
pneumonia in severely malnourished children. The
study supports the recommendation of IMCI for
referring severely malnourished children with an
acute illness with cough and/or difficult breathing to
hospital with or without fast breathing or chest
indrawing.

Our study also showed that chest indrawing was present
only in 23 (30%) severely malnourished children
suffering from pneumonia in comparison to 59 (79%)
well-nourished children with pneumonia. This was also
statistically significant (OR=10.06, 95% CI=4.4722.99, p<0.001) indicating that chest indrawing in
pneumonia with severe malnutrition is ten times less
likely to be present. It is the reduced muscle mass of
the diaphragm that is responsible for impaired
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