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ABSTRACT

Background: The prevalence of pneumonia in developing countries continues to increase,
especially in Indonesia. One of the factors that influence the severity of pneumonia is
nutritional status. Malnutrition increases susceptibility to infection. Purposes: This study
aimed to determine the relationship between nutritional status and pneumonia severity in
children under five. Methods: This research was an analytic study with a cross-sectional
design. The data were taken from the medical records of pneumonia patients under five years
of age who were hospitalized at the Infectious Disease Hospital Prof. Dr. Sulianti Saroso for
January 2018 to October 2019. Bivariate analysis was performed using the chi-square
test. Results: Out of 68 patients who met the inclusion criteria, the highest age range was 0-11
months (50%), the most gender was female (55.9%), the group with the highest cases was the
severe pneumonia group (73.5%), the most nutritional status was abnormal nutrition (55.9%).
There are 86.8% of patients with abnormal nutritional status suffer from severe
pneumonia. Conclusion: There is a relationship between nutritional status and pneumonia
severity.
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INTRODUCTION

Pneumonia is an acute respiratory infection
that affects the lung parenchyma. It is the
world's leading cause of death in children
under five years, with an estimated 0.921
million deaths in 2015. Almost all cases of
death that occur are severe pneumonia. This
global disease is quite fatal in developing
countries, although in developed countries
it can be overcome (1-4). Pneumonia can
be caused by various microorganisms, such
as viruses, fungi, and bacteria. The most
common cause in children is Streptococcus
pneumonia (1,5-10).

WHO stated that in 2017 there were
808,694 deaths in children under five years
of age caused by pneumonia, and accounted
for 15% of all causes of death in this age
group. The highest incidence of deaths
caused by pneumonia in children under five
years occurs in developing countries. In
Indonesia, based on the 2018 Basic Health
Research data, the prevalence of
pneumonia increased from 1.6% in 2013 to
2% in 2018. These data indicate a
worsening of pneumonia for children under
five years of age (5,11).
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According to WHO (World Health
Organization), the classification of the
severity of pneumonia in children aged 2 -
59 months is divided into three classes,
namely non-pneumonia, pneumonia, and
severe or very severe pneumonia (11). The
four main factors influencing the severity of
pneumonia are environmental, health
service, host, and pathogenic factors.
Several host factors include age, immune
status, history of the host's ability to
transmit infections, previous or concurrent
infections caused by other pathogens, and
nutritional status. Undernutrition in a child
with  severe  pneumonia  requiring
hospitalization can also be associated with
a diminished metabolic capacity to
overcome the illness's amplified physical
and physiological demands, such as
increased temperature, cardiac output, and
work of breathing (12). Recurrent
pneumonia occurs in 7.7-9% of children
with community-acquired pneumonia. This
condition is associated with malnutrition,
anatomic defects, immunodeficiency, and
other underlying diseases. The presence of
severe acute malnutrition can increase
mortality from pneumonia 15-fold. In
undernourished or malnourished toddlers,
the body's defense system decreases,
making them susceptible to infection (12).
The thymus is one of the primary lymphoid
organs that produce T cells. Lack of protein
can cause thymus atrophy, disrupting T cell
production. Protein deficiency can also
interfere with producing antibodies as
humoral immunity (1,4,9,13-17). The
purpose of this study was to analyze the
relationship between nutritional status and
severity of pneumonia in children under
five years of age.
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METHODS

This research is an analytic study with a
cross-sectional design. The research period
was from September to December 20109.
The data were taken retrospectively from
the medical records of pneumonia patients
under five years old hospitalized at this
hospital from January 2018 to October
2019. The inclusion criteria were pediatric
patients under five years old with a
diagnosis of pneumonia. The exclusion
criteria were incomplete medical record
data.

Sixty-eight patients aged 0 to 59
months met the inclusion criteria.
Measurement of nutritional status was
carried out using the WHO Z-Score weight
for age curve because there was no height
data in the medical record. There are three
categories: wasting if the weight for age <-
3 SD, undernutrition if -3 to <-2 SD, normal
nutrition if -2 to +2 SD, and overnutrition if
>+2 SD. We reclassified into two groups,
normal and abnormal nutrition, where over
nutrition, nutrition and wasting were
included in the abnormal nutrition group.
The classification of pneumonia was
divided into mild and severe pneumonia,
according to Rahajoe et al. 2018. Classified
as severe pneumonia if there is shortness of
breath. In contrast, mild pneumonia is if
there is no shortness of breath and rapid
breathing with a respiratory rate of more
than 50 breaths per minute for ages two
months to 1 year and more than 40 breaths
per minute for ages older than one year to 5
years (18).

Univariate analysis was carried out to
describe the characteristics of each variable
and subject. Bivariate analysis was
performed using the chi-square test.
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Data were analyzed using SPSS 26
software. This research has received
approval from the research ethics
committee of the Faculty of Medicine and
Health,  Universitas =~ Muhammadiyah
Jakarta, with approval number
102A/PE/KE/FKK-UMJ/X11/2019 and the
research ethics committee of the Infectious
Disease Hospital Prof. Dr. Sulianti Saroso
with approval number 53/XXXVIII.10
/X1/2019.

RESULTS

Respondents with an age range of 0-11
months, 12-35 months, and 36-59 months
were 34 (50%), 21 (30.9%), and 13 (19.1%)
patients, respectively. Male and female
sexes accounted for 30 (44.1%) and 38
(55.9%) patients, respectively.

Table 1. Characteristic of Subject

Vol. 3 No. 2 Year 2022
jurnal.umj.ac.id/index.php/MMJ
mmijfkk@umj.ac.id

e-issn: 2721-317X

MM

AMMADIYAH MEDIZAL JOURNAL

——

Muhammadiyah Medical Journal

50 (73.5%) patients, respectively. The
nutritional status for overnutrition, normal
nutrition, under nutrition and wasting are 1,
30, 12, and 25 patients, respectively. This
nutritional status group was reclassified
into normal and abnormal nutrition with 30
(44.1%) and 38 (55.9%) patients. The
results of the cross-tabulation test with the
Chi-square test showed a p-value of 0.005,
so there was a statistically significant
relationship between nutritional status and
pneumonia severity.

Table 2. Cross Tabulation Data of Nutritional
Status and the Severity of Pneumonia

Characteristic ~ Frequency Percent (%)

Age (month)

0-11 34 50.0
12-35 21 30.9
36-59 13 19.1
Total 68 100.0
Sex

Male 30 44.1
Female 38 55.9
Total 68 100.0
Classification of Pneumonia

Mild 18 26.5
Severe 50 73.5
Total 68 100.0
Nutritional Status

Normal 30 44.1
Abnormal 38 55.9
Abnormal nutritional status

Over 1 3
Under 12 31
Wasting 25 66

Classification of mild and severe
pneumonia accounted for 18 (26.5%) and

Nutritional Seve_rity of Pneumonia p- 95%
Status Mild Severe value CI

N % N %
Normal 13 433 17 56.7 1542-
Abnormal 5 132 33 86.8 0.005 1'6 521
Total 18 265 50 735 )
DISCUSSION

Pneumonia is an infectious disease of the
lung parenchyma caused by bacteria,
viruses, or fungi. It is estimated that 150.7
million cases of pneumonia are found
annually in children under five years of age,
20 million of which require hospitalization.
In Europe and North America, the
incidence of pneumonia was 34-40 cases
per 1000 population of children under-five
age group but decreased to 7 cases per 1000
population in children 12-15 years, age
group. Pneumonia causes 18% of deaths in
children under five years of age, a number
that is more common in developing
countries than in developed countries (19).

In this study, the age range with the
highest incidence of pneumonia was 0-11
months. This result is in line with the
research conducted by F. Firdaus et al. at M.
Djamil Hospital, Padang, where the most
age range with pneumonia was two months
to 24 months, which was 73.3% (20).
Research conducted by A. Artawan et al. in
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Sanglah Hospital also obtained similar
results, namely the highest age range was 0-
12 months, which was 63.2% (19). The
younger the child, the more susceptible to
infection due to an immature immune
system (1).

The gender in this study was female,
namely 54.4%. This result is similar to
Nurnajiah et al's study at M. Djamil
Hospital, Padang, where most pneumonia
patients were women (1). Immune status
was not influenced by gender but by
genetics, age, metabolic, environmental and
nutritional, anatomical, physiological, and
microbiology (21). The most cases of
pneumonia in this study were severe
pneumonia, which was 73.5%. While the
most nutritional status was abnormal
nutrition as much as 55.9% consisting of
groups of over nutrition, under nutrition and
wasting.

In cross-tabulation, patients suffering
from mild pneumonia with normal and
abnormal nutritional status were 43.3% and
13.2%, respectively.  Patients  were
suffering from severe pneumonia with
abnormal nutritional status (86.8%) more
than normal (56.7%). The chi-square test
results showed a statistical relationship
between nutritional status and the severity
of pneumonia in children under five years
of age. This result is similar to the study
conducted by Purnama YM et al. on
patients aged under five years at Al-lIhsan
Hospital where patients with malnutrition
mainly experienced severe or very severe
pneumonia. There was a significant
relationship between nutritional status and
pneumonia severity with a p-value <0.05
(4). Research conducted by Firdaus et al. at
M. Djamil Hospital Padang also obtained
similar results that there was a relationship
between nutritional status and the severity
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of pneumonia in children under five years
of age (20). A similar result was also
obtained by Andriani et al. in their research
on children under five years who were
hospitalized with pneumonia in UKI
hospital, that undernutrition was strongly
associated with the severity of pneumonia
(22). Ruwandasari et al. also obtained a
similar result that the number of severe
malnutrition cases has a positive correlation
with the number of pneumonia cases among
under  five-year-old  children  per
regency/city in East Java in 2015 — 2017
(8).

Infection and malnutrition always
have a close relationship (23). Malnutrition
is the leading cause of immunodeficiency
worldwide. Five infectious diseases
(pneumonia, diarrhea, malaria, measles,
and AIDS) cause more than half the deaths
of children under five years of age
worldwide, most of whom suffer from
malnutrition.  Micronutrient  deficiency
affects poor growth and impaired
intelligence and increases mortality and
susceptibility to infection. Malnutrition
makes children underweight, weak, and
susceptible to infection, mainly because of
epithelial integrity and inflammation
(17,24-29). Malnutrition often involves
multiple nutrient deficiency syndromes.
Single nutrients such as amino acids, lipids,
vitamins, and minerals, have specific
effects on host cell resistance (8,25,30).

Malnutrition can cause dysfunction of
various organ systems. The severity of
these organs depends on several factors,
including the amount and rate of protein
synthesis, the rate of cell proliferation, and
the role of individual nutrients in metabolic
pathways. Lymphoid tissue is particularly
vulnerable to the effects of this damage.
Many immune system cells, whose function
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is dependent on metabolic pathways, use
nutrition as an essential factor (25).
Malnutrition is associated with intestinal
barrier function, reduced exocrine secretion
of protective substances, and decreased
plasma complement levels. Lymphatic
tissue, especially the thymus, is atrophic,
and the delayed-type hypersensitivity
response is diminished. Levels of
antibodies produced after vaccination
decreased in malnourished children, but
levels remained at moderately
malnourished (25,26).

CONCLUSION

There is a relationship between nutritional
status and pneumonia severity in inpatients
under five years of age at Infectious Disease
Hospital Prof. Dr. Sulianti  Saroso.
Malnutrition is closely related to infection,
especially Pneumonia.
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