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ABSTRACT

Background: Malnourishment is a risk factor for persistent pneumonia among under-five children with severe pneumonia. This
study aims to determine the prevalence of persistent pneumonia and the association between nutritional status and pneumonia
severity in children under 5 years of age. Methodology: A prospective observational hospital-based study was conducted in the
Department of Paediatrics, King George’s Medical University (KGMU) from May 2019 to April 2020 among children aged 1 month to
5 years admitted with a diagnosis of severe pneumonia. An anthropometric assessment along with general and systemic examination
was conducted. Weight for age, height for age and weight for height were calculated to assess the nutritional status. Children
with severe pneumonia were followed for 4-6 weeks to assess the prevalence of persistent pneumonia. Results: The prevalence
of persistent pneumonia was 6.8%, while 32 (31.1%) and 64 (62.1%) patients had recurrent and severe pneumonia, respectively. No
statistically significant distribution was observed in age, sex, residential area, parent’s education or occupation of the child. The
statistically significant distribution was seen on assessing nutritional status based on weight for age, height for age and weight for
height (P value- 0.001, 0.001, 0.0001). Those with weight for age < 3SD were anaemics and up to 1 year of age had 5.21, 3.52 and
2.83 times more odds of having persistent pneumonia, respectively. Conclusion: The prevalence of persistent pneumonia among
children less than 5 years of age was 6.8%. Malnutrition can be considered a major determinant of persistent pneumonia among
children under 5 years of age.

Keywords: Malnutrition, persistent pneumonia, pneumonia, risk factors

Introduction

One of the leading causes of mortality and morbidity among
children wotldwide is consistently pneumonia/lower tespiratory
tract infection (LRTI) over the last few decades.l" Persistent
pneumonia infers chronic, non-resolving pneumonia where the
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persistence of symptoms and radiographic abnormalities last
for atleast 6 weeks.”! The time taken for radiographic resolution
mostly depends on the causative agent; this may extend from
2weeks to as long as 12 months with infection from parainfluenza
virus or respiratory syncytial virus (RSV) and adenovirus
infection, respectively. Henceforth, landing on a particular cut-off
petiod to define petsistent pneumonia seems difficult.”’

According to the World Health Organization (WHO), an
incidence of 0.37 episodes per child per year has been estimated

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit is
given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Srivastava AD, Awasthi S, Jauhari S. Prevalence
of persistent pneumonia among severe pneumonia and nutritional status
as its associated risk factor: A prospective observational study among
under-five children. J Family Med Prim Care 2024;13:1911-6.

© 2024 Journal of Family Medicine and Primary Care | Published by Wolters Kluwer - Medknow 1911



Srivastava, et al.: Prevalence of persistent pneumonia among severe pneumonia

for clinical pneumonia, of which India tallies for 36% of the total
butden of the Southeast Asia region.™¥ Of all these episodes,
almost 10% to 20% are considered severe.l! Recently, it was
estimated that among the mortality associated with acute lower
respiratory infections in India, 369,000 deaths (28% of all deaths)
were due to pneumonia, establishing it to be a critically fatal
disease in this age-group.®

Approximately one-half of mortalities in children are due to
malnutrition which constitutes wasting, stunting and a few
specific nutritional deficiencies.”’ Not only it affects mortality
but also has been shown to have a vicious cycle with infectious
diseases, such as pneumonia. It affects the frequency and severity
status of pneumonia implying that deficient immunity due to
malnutrition is not well studied.'*') Additionally, other than
an important determinant of infectious diseases, the status of
nutrition in children determines present and future health status
and outcome after admission to the hospital.

To protect children against pneumonia, there is need to improve
the preventive measures, identify the disease in the eatly phase
and diagnose the malnourished cases with pneumonia, even
though clinically pneumonia might not be typical in such
children, and the stratification of risk to understand and pick
out those who are at higher risk for mortality depends greatly
on their nutritional status.'” In India, there is a paucity of
documentation on the distribution and determinants as well
as causative factors of persistent pneumonia which acts as
a paramount hurdle in valuable drafting and execution of
preventive strategies.”® Malnutrition and pneumonia are patt of
a vicious cycle which needs to be addressed robustly. Moreover,
this will also help the primary care physicians in understanding
the disease and advise adequate treatment as well as referral.
So, this study aims to determine the prevalence of persistent
pneumonia among children under 5 years of age hospitalized
with community-acquired severe pneumonia and the association
between nutritional status and pneumonia severity.

Methodology

Study design and participants

A prospective observational hospital-based study was conducted
ata tertiary care centre of northern India from May 2019 to April
2020 among children aged 1 month to 5 years admitted with a
diagnosis of severe pneumonia. Children with upper respiratory
tract infection, probable or confirmed case of swine flu or acute
febrile respiratory illness (fever >38°C) with the spectrum of
disease from influenza-like illness to pneumonia, suspected
foreign body aspiration or diphtheria were excluded. The children
enrolled in the study were followed till discharge to assess the final
diagnosis which was severe, recurrent and persistent pneumonia.

Sample size

With a prevalence (p) of recurrent pneumonia among under-five
children attending a paediatric chest clinic with symptoms of
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severe pneumonia = 3.4%,1" confidence interval taken as = 95%,
o error = 0.05% and precision = 3.8%, the minimum sample
size calculated was 88 patients."! With 15% loss to follow-up,
the final sample size was 101 patients. Overall, the data were
obtained from 103 patients with severe pneumonia.

Operational definitions

Pneumonia and severe pneumonia: WHO defines pneumonia
among children aged 2-59 months with cough or difficult
breathing and fast breathing and/or chest indrawing. Sevete
pneumonia is pneumonia with any danger sign (fast breathing/
chest indrawing).["”

Recurrent pneumonia is defined as at least two episodes of
pneumonia in 1 year or three episodes in any time frame, with
the inter-critical radiographic cleatring of densities.!”

Persistent pneumonia is defined as the persistence of clinical
symptoms and radiographic abnormalities in a child with LRTI
for more than a month despite a course of antibiotic therapy
for 10 days.!'”

Anaemia: WHO defines anaemia in children as haemoglobin
levels less than 11 gm/dLI

Malnutrition

Malnutrition refers to deficiencies, excesses or imbalances in a
petrson’s intake of energy and/or nutrients. The indicators of
malnutrition used in this study are as per WHO criteria which
are given in Table 1.1'"

Data collection

The following study enrolled children of age 1 month to 5 years
suffering from pneumonia and admitted to the department
for treatment and followed up for 4—6 weeks. Data have been
collected on a pre-designed and pre-tested questionnaire
followed by a collection of basic demographics, and clinical
and laboratory information. A detailed history of the present
illness, history, immunization and pre-hospital treatment history
was taken. An anthropometric assessment along with general
and systemic examination was conducted. Chest X-ray findings,
oxygen saturation and other relevant examinations such as 2D
echo, high-resolution computed tomography (HRCT) thorax
and immunological workup were conducted as advised by the

Table 1: Indicators of malnutrition as per WHO criterial'®!

Indicator Definition

Stunting Height for age <-2 SD of the WHO
Child Growth Standards median.

Wasting Weight for height <-2 SD of the WHO
Child Growth Standards median.

Overweight Weight for height >+2 SD of the WHO
Child Growth Standards median.

Underweight Weight for age <-2 SD of the WHO

Child Growth Standards median.
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clinician. Blood samples were collected if needed. Weight for
age, height for age and weight for height were calculated to
assess the nutritional status. Children admitted with a diagnosis
of community-acquired pneumonia were followed for 4-6 weeks
to know the prevalence of persistent pneumonia.

Statistical analysis

Data collected were entered in Microsoft Excel 2010 software
and were analysed using the Statistical Package for the Social
Sciences (SPSS) version 24.0. Quantitative data were presented as
mean and standard deviation. To test the differences, Chi-square
tests and Fisher’s exact test were used for categorical variables.
Binomial multivariate logistic regression analysis was performed
to ascertain the effect of height for age, status of anaemia, sex
and weight for age on the likelihood of predicting persistent
pneumonia.

Ethical considerations

The study was approved by the Institutional Research Ethical
Review Committee [ECR/262/Inst/UP/2013/RR-16].

Results

Of 103 patients, 32 (31.1%), seven (6.8%) and 64 (62.1%)
had recurrent, persistent and severe pneumonia, respectively,
as shown in Figure 1. Hence, the prevalence of persistent
pneumonia was 6.8%.

The majority of the study participants with recurrent (53.2%),
persistent (57.1%) and severe pneumonia (81.2%) were of
the age-group of up to 1 year. Male preponderance was seen
in all the three types, that is, 81.2%, 42.9% and 76.6% in
recurrent, persistent and severe pneumonia, respectively. Most
of the children with recurrent (68.8%), persistent (71.4%) and
severe (59.4%) pneumonia were from rural, the residential
regions, respectively. The distribution of the mother’s
and father’s education and occupation was statistically
insignificant (P value- 0.893, 0.240, 0.422, 1.00) across the three
types of pneumonia, respectively [Table 2.

® Recurrent Pneumonia

M Persistent Pneumonia

m Severe Pneumonia

Figure 1: Distribution of study participants based on severity of
pneumonia
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Of the seven patients with persistent pneumonia, five (71.4%)
had weight for age =-2 SD, followed by one (14.3%) had
between -2 SD and -3 SD and one (14.3%) had = -3 SD. There
was a significant association between persistent pneumonia and
weight for age (P = 0.001). Similarly, significant association was
observed between the three types of pneumonia and height for
age. As per the weight for height criteria, three (42.9%) patients
with weight for height between -28D to -3SD and < -3SD,
respectively, had persistent pneumonia. There was a highly
significant association between weight for height and presence of
persistent pneumonia as well as the other types (P value- 0.0001).
The status of anaemia was not associated with the type of
pneumonia among the children, and this was statistically
nonsignificant (P value-0.457). Among the seven children with
persistent pneumonia, six were anaemic, while among those
with severe and recurrent pneumonia, 45 and 20 patients were
anaemic, respectively [Table 3].

Binomial logistic regression was performed to ascertain the effect
of height for age, status of anaemia, sex and weight for age on
the likelihood of predicting persistent pneumonia. Linearity
assumption was tested using model fit and pseudo-R square
statistics. The Hosmer and Lemeshow test indicated that the
model was a good fit for the observed data, 2 = 3.050, P = .931.
The model explained 65.9% (Nagelkerke R2) of the variance
in the severity of pneumonia. Of all the predictor variables,
three were statistically significant: that is, weight for age, the
status of anaemia and age. Those with weight for age = -3SD
had 5.21 times more odds of having persistent pneumonia as
compared to those with -28D to - 38D and = -2SD. Those who
were anaemic had 3.52 times more odds of having persistent
pneumonia as compared to those with normal haemoglobin
levels. Those aged up to 1 year and >1 yr—3yr had 2.83 and 1.76
more odds, respectively, of chances of suffering from persistent
pneumonia in comparison with children >4 years [Table 4].

Discussion

Pneumonia is a major cause of mortality among under-five
children and can be easily prevented if identified early, and
appropriate action is taken timely. Malnourishment is a crucial
parameter responsible for pneumonia becoming persistent
or chronic and hence should never be overlooked during
management of this disease. However, very few studies
have explored the association of persistent pneumonia with
malnutrition. The following study describes this association
prospectively.

The prevalence of persistent pneumonia, in our study, was found
to be 6.8%. Not many studies have focused on the prevalence
of persistent pneumonia but the data that exist show a varied
prevalence of 9.2%—20%, which was slightly higher than our
study."”?! Malnourishment has been associated with persistent
pneumonia because with altered nutritional status in children,
there is lowered defence of the body system, which makes them

sustain the infections for a long period of time.!
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Table 2: Association of sociodemographic parameters with the type of pneumonia

Sociodemographic parameters Type of pneumonia p*
Recurrent pneumonia (n=32) Persistent pneumonia (n=7) Severe pneumonia (n=64)
Age intervals
Up to 1 year 17 (53.2%) 4 (57.1%) 52 (81.2%) 0.059
>1-3 years 8 (25.0%) 2 (28.6%) 6 (9.4%)
>3-4 years 5 (15.6%) 0 (0%) 5 (7.8%)
>4-5 years 2 (6.2%) 1 (14.3%) 1 (1.6%)
Gender
Male 26 (81.2%) 3 (42.9%) 49 (76.6%) 0.097
Female 6 (18.8%) 4 (57.1%) 15 (23.4%)
Residential area
Rural 22 (68.8%) 5 (71.4%) 38 (59.4%) 0.598
Utrban 10 (31.2%) 2 (28.6%) 26 (40.6%)
No. of siblings
<2 siblings 23 (71.9%) 6 (85.7%) 52 (81.2%) 0.512
>2 siblings 9 (28.1%) 1 (14.3%) 12 (18.8%)
Father’s education
Illiterate 5 (15.6%) 0 (0%) 8 (12.5%) 0.893
Primary school certificate 15 (46.9%) 3 (42.9% 30 (46.9%)
Middle school certificate 5 (15.6%) 2 (28.6%) 11 (17.2%)
High school certificate 2 (6.2%) 1 (14.3%) 3 (4.7%)
Intermediate or post-high school diploma 2 (6.2%) 0 (0%) 8 (12.5%)
Graduate or postgraduate 3 (9.4%) 1 (14.3%) 4 (6.2%)
Mother’s education
Iliterate 13 (40.6%) 5 (71.4%) 28 (43.8%) 0.240
Primary school certificate 11 (34.4%) 0 (0%) 26 (40.6%)
Middle school certificate 4 (12.5%) 1 (14.3%) 6 (9.4%)
High school certificate 0 (.0%) 0 (0%) 2 (3.1%)
Intermediate or post-high school diploma 2 (6.2%) 0 (0%) 2 (3.1%)
Graduate or postgraduate 2 (6.2%) 1 (14.3%) 0 (.0%)
Father’s occupation
Unemployed + daily wages 16 (50.0%) 1 (14.3%) 39 (60.9%) 0.422
Employed 16 (50.0%) 6 (85.7%) 25 (39.1%)
Mothert’s occupation
Housewives + daily wages 30 (93.8%) 6 (85.7%) 61 (95.3%) 1.000
Employed 2 (6.2%) 1 (14.3%) 3 (4.7%)
*P<0.05 is significant
Table 3: Association of anthropometry parameters and anaemia with the type of pneumonia
Nutritional status Type of pneumonia Total p*
Recurrent Persistent pneumonia (n=7) Severe pneumonia (n=64)
pneumonia (n=32)
Weight for age
2> -2SD 25 (78.1%) 5 (71.4%) 23 (35.9%) 53 (51.5%) 0.001
-28D to -3S8D 6 (18.8%) 1 (14.3%) 41 (64.1%) 48 (46.6%)
<-3SD 1 (3.1%) 1 (14.3%) 0 (0) 2 (1.9%)
Height for age
>-28D 19 (59.4%) 4 (57.1%) 17 (26.6%) 40 (38.8%) 0.001
-28D to -38D 12 (37.5%) 2 (28.6%) 47 (73.4%) 61 (59.2%)
<-3SD 1 (3.1%) 1 (14.3%) 0 (0) 2 (1.9%)
Weight for height
> -2SD 1 (3.1%) 1 (14.3%) 0 (0) 2 (1.9%) 0.0001
-28D to -3SD 13 (40.6%) 3 (42.9%) 14 (21.9%) 30 (29.2%)
<-38D 18 (56.3%) 3 (42.9%) 50 (78.1%) 71 (68.9%)
Status of anaemia
Anaemia 20 (62.5%) 6 (85.7%) 45 (70.3%) 71 (68.9%) 0.457
No anaemia 12 (37.5%) 1 (14.3%) 19 (29.7%) 32 (31.1%)
*P<0.05 is significant
Journal of Family Medicine and Primary Care 1914 Volume 13 : Issue 5 : May 2024
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Table 4: Multivariate regression analysis of the predictors
of persistent pneumonia

Parameters Adjusted 95% confidence interval P
odds ratio Lower Upper
Age
Up to 1 year 2.83 1.28 2491 0.03
>1 to 3 years 1.76 1.34 34.2 0.008
>3 to 4 years 1.02 0.889 11.56 0.09
>4 to 5 years Reference

Status of anaemia

Anaemic 3.52 2.96 5.07 0.0001
Non-anaemic Reference

Sex
Male 1.37 0.743 21.09 0.273
Female Reference

Weight for age
< -3SD 5.21 1.08 22.87 0.022
-28D to - 3SD 4.32 0.889 18.95 0.334
> -2SD References

In this study, most of the under-five children of age up to 1 year
had persistent pneumonia (4/7 infants). Similar age prevalence
was seen in other studies where children under 5 years of age
with persistent pneumonia were mostly under 24 months of
age.”2#! Children under 1 year of age have relatively narrower
respiratory tracts due to which they easily succumb to longer
duration of morbidity due to pneumonia.” There was male
preponderance in all three studied types of pneumonia, which
was 81.2% in recurrent, 42.9% in persistent and 76.6% in
severe pneumonia children, although this distribution was not
statistically significant. Male dominance was observed in other
studies whete community-acquited pneumonia was studied.”**)
This can be attributed to the fact that male child has better
health-seeking behaviour as compared to female child in India.?

The following study showed a statistically significant association
of recurrent, persistent and severe pneumonia with the status of
malnutrition (P = 0.001). Weight for height among these children was
less than -3SD with 78.1%, 42.9% and 56.3% for severe, persistent
and recurrent pneumonia, respectively. Similar significant distribution
of malnourishment in children with pneumonia was observed by
other reseatchers also.”' ! A study by Artawan ez a/* also revealed
that there was a statistically significant relationship between the
severity of pneumonia and status of nutrition (P = 0.02), with
2.176 higher risk of suffering from severe pneumonia among the
malnourished children. Similar findings wete seen in other studies as
well with one study showing 3.44 higher odds of severe pneumonia,
signifying malnutrition as a major concern and determinant of severe
pneumonia.’>”? A systematic teview concluded that the severity
and mortality of childhood pneumonia increase immensely with
an increase in undernutrition. The adjusted odds ratio (AOR) of
mortality from pneumonia was 2.0 and 4.6 in children who were

moderately and severely underweight, respectively.”!

Anaemia has also been observed to be associated with persistent
pneumonia. Multivariate regression also showed 3.52 odds of
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occurrence of persistent pneumonia in the anaemics when
compared to the non-anaemics. Similatly, Sushila In conducted
a study in Indonesia among under-five children and showed
that malnourished children were 3.27 times more likely to
be affected by severe pneumonia compared to children with

51 The treatment for both severe and

proper nutritional status.
persistent pneumonia differs as per the clinicians perspective
as well as seeing the local resistance patterns. It includes mainly
hospital admission, antibiotic treatment, intensive care unit (ICU)
admission (if needed) and supportive cate. Persistent pneumonia

requites more investigations to tule out the various causes.P

The following study unravels the dynamics of persistent pneumonia
and factors responsible for it which has not been much explored
and is the strength of this study. However, the small sample size
and data from a single centre limit the generalizability of the results.

Conclusion and Recommendations

The prevalence of persistent pneumonia among children less
than 5 years of age was 6.8%. Malnutrition can be considered
a major determinant of persistent pneumonia among children
under 5 years of age. However, other factors need to be
explored at the same time to draw relevant conclusions. More
evidence needs to be generated to understand the association of
malnutrition with persistent pneumonia with a deep insight into
other related factors also which can act as confounders.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

References

1. Biscevic-Tokic J, Tokic N, Musanovic A. Pneumonia as the
most common lower respiratory tract infection. Med Arch
2013;67:442.

2. LodhaR, Kabra SK. Recurrent/persistent pneumonia. Indian
Pediatr 2000;37:1085-92.

3. Lodha R, Puranik M, Chandra U, Natchu M, Kabra SK.
Persistent pneumonia in children. Indian Pediatr
2003;40:967-70.

4.  Mathew JL, Patwari AK, Gupta P, Shah D, Gera T, Gogia S,
et al. Acute respiratory infection, and pneumonia in India:
A systematic review of literature for advocacy and action:
UNICEF-PHFI series on newborn and child health, India.
Indian Pediatr 2011;48:191-218.

5. Rudan I, O’Brien KL, Nair H, Liu L, Theodoratou E, Qazi S,
et al. Epidemiology and etiology of childhood pneumonia in
2010: Estimates of incidence, severe morbidity, mortality,
underlying risk factors and causative pathogens for 192
countries. J Global Health 2013;3:010401. doi: 10.7189/
jogh.03.010401.

6. Ghimire M, Bhattacharya SK, Narain JP. Pneumonia in
South-East Asia region: Public health perspective. Indian J
Med Res 2012;135:459-68.

Volume 13 : Issue 5 : May 2024



10.

11.

12.

13.

14.

15.

16.

17.

18.

Srivastava, et al.: Prevalence of persistent pneumonia among severe pneumonia

Krishnan A, Amarchand R, Gupta V, Lafond KE,
Suliankatchi RA, Saha S, et al. Epidemiology of acute
respiratory infections in children-preliminary results of a
cohort in a rural north Indian community. BMC Infect Dis
2015;15:1. doi: 10.1186/s12879-015-1188-1.

Gothankar J, Doke P, Dhumale G, Pore P, Lalwani S,
Quraishi S, et al. Reported incidence and risk factors
of childhood pneumonia in India: A community-based
cross-sectional study. BMC Public Health 2018;18:1111.

United Nations Children’s Fund. Committing to child
survival: A promise renewed. Progress report 2015. http://
www.unicef.org/publications/index_83078.html. [Last
accessed on 2015 Oct 23].

Wiens MO, Pawluk S, Kissoon N, Kumbakumba E, Ansermino JM,
Singer J, et al. Pediatric post-discharge mortality in resource
poor countries: A systematic review. PloS One 2013;8:66698.
doi: 10.1371/journal.pone.0066698.

Rytter MJ, Kolte L, Briend A, Friis H, Christensen VB. The
immune system in children with malnutrition—a systematic
review. PLoS One 2014;9:e105017. doi: 10.1371/journal.
pone.0105017.

Ginsburg AS, Izadnegahdar R, Berkley JA, Walson JL,
Rollins N, Klugman KP. Undernutrition and pneumonia
mortality. Lancet Global Health 2015;3:e735-6.

Lodha R, Puranik M, Natchu UC, Kabra SK. Recurrent
pneumonia in children: Clinical profile and underlying
causes. Acta Paediatrica 2002;91:1170-3.

Available from: https://select-statistics.co.uk/calculators/
sample-size-calculator-population-proportion/.

Mackenzie G. The definition and classification of
pneumonia. Pneumonia 2016;8:14.

Stevens GA, Finucane MM, De-Regil LM, Paciorek CJ,
Flaxman SR, Branca F, et al. Global, regional, and national
trends in haemoglobin concentration and prevalence of
total and severe anaemia in children and pregnant and
non-pregnant women for 1995-2011: A systematic analysis
of population-representative data. Lancet Global Health
2013;1:16-25.

Wald E.R. Recurrent and nonresolving pneumonia in
children. Semin Respir Infect 1993;8:46-58.

Guideline: Assessing and managing children at primary
health-care facilities to prevent overweight and obesity in
the context of the double burden of malnutrition: Updates
for the Integrated Management of Childhood Illness (IMCI).
World Health Organization; 2017.

Journal of Family Medicine and Primary Care

1916

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Hossain N, Kamrul K, Sultana AT, Rahman MS,
Amin MR. Recurrent and persistent pneumonia in dhaka
shishu (children) hospital: Clinical profile and etiology.
Bangladesh J Child Health 2018;42:125-9.

Artawan A, Purniti PS, Sidiartha IL. Hubungan antara status
nutrisi dengan derajat keparahan pneumonia pada pasien
anak di RSUP Sanglah. Sari Pediatri 2016;17:418-22.

Saad K, Mohamed SA, Metwalley KA. Recurrent/persistent
pneumonia among children in Upper Egypt. Mediterr
J Hematol Infect Dis 2013;5:2013028. doi: 10.4084/
MJHID.2013.028.

Nurnajiah M, Rusdi R, Desmawati D. Hubungan Status Gizi
dengan Derajat Pneumonia pada Balita di RS. Dr. M. Djamil
Padang. Jurnal Kesehatan Andalas. 2016;5:250-5.

Meliyanti A, Rusmawatiningtyas D, Makrufardi F, Arguni E.
Factors associated with mortality in pediatric pneumonia
patients supported with mechanical ventilation in
developing country. Heliyon 2021;7:e07063. doi: 10.1016/j.
heliyon.2021.e07063.

Scaglioni S, De Cosmi V, Ciappolino V, Parazzini F,
Brambilla P, Agostoni C. Factors influencing children’s
eating behaviours. Nutrients 2018;10:706. doi: 10.3390/
nul0060706.

Susila IN. Correlation between nutritional status and
severity of pneumonia in toddler at Wangaya district
hospital. Warmadewa Med J 2021;6:30-6.

Corica B, Tartaglia F, D’Amico T, Romiti GF, Cangemi R. Sex
and gender differences in community-acquired pneumonia.
Intern Emerg Med 2022;17:1575-88.

Victora CG, Kirkwood BR, Ashworth A, Black RE, Rogers S,
Sazawal S, et al. Potential interventions for the prevention
of childhood pneumonia in developing countries: Improving
nutrition. Am J Clin Nutr 1999;70:309-20.

Kirolos A, Blacow RM, Parajuli A, Welton NJ, Khanna A,
Allen SJ, et al. The impact of childhood malnutrition
on mortality from pneumonia: A systematic review and
network meta-analysis. BMJ Glob Health 2021;6:e007411.
doi: 10.1136/bmjgh-2021-007411.

Chisti MJ, Graham SM, Duke T, Ahmed T, Faruque AS,
Ashraf H, et al. Post-discharge mortality in children
with severe malnutrition and pneumonia in Bangladesh.
PloS One 2014;9:e107663. doi: 10.1371/journal.pone.
0107663.

Grief SN, Loza JK. Guidelines for the evaluation and
treatment of pneumonia. Prim Care 2018;45:485-503.

Volume 13 : Issue 5 : May 2024


http://www.unicef.org/publications/index_83078.html
http://www.unicef.org/publications/index_83078.html
https://select-statistics.co.uk/calculators/sample-size-calculator-population-proportion/
https://select-statistics.co.uk/calculators/sample-size-calculator-population-proportion/

