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ABSTRACT

Background: Pneumonia is one of the most common causes of
illness in infants. Exclusive breastfeeding is one of the many factors
associated with pneumonia cases in toddlers. The discovery of
pneumonia cases in toddlers in East Java increased from 2013 to
2016, the highest case finding in Surabaya precisely at the Sememi
health service center (PUSKESMAS) about 281 toddlers. Purpose:
To analyze the effect of exclusive breastfeeding and other factors on
toddlers” characteristics: pneumonia cases in infants in PUSKESMAS Sememi, Benowo
pneumonia; Subdistrict, Surabaya. Methods: This study is an observational
toddlers analytic study with a case-control approach. The control sample and
the cases are consisting of 35 samples from the total population
counting 61 toddlers. In this study, the sampling technique was a
simple random sampling. The study was conducted in Sememi health
service center, Benowo Subdistrict, Surabaya from February to
November 2018. The variables studied included the characteristics of
children (age and gender) and other factors namely exclusive
breastfeeding, nutritional status, birth weight, immunization status,
administration of vitamin A and history of asthma. Data were
analyzed descriptively and analytically using binary logistic
regression statistical tests. Results: There was a significant influence
between exclusive breastfeeding (p= 0.00; OR= 4.18; 95% Cl=
1.54<0OR<11.34) for pneumonia cases in toddlers. Other factors
including low birth weight, nutritional status, immunization status,
administration of vitamin A, asthma history does not affect
pneumonia cases in toddlers. Conclusion: Exclusive breastfeeding
can prevent pneumonia cases in toddlers.
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INTRODUCTION

Pneumonia is the most common cause of
morbidity that occurs in toddlers. Pneumonia is
reported to cause death as much as 16% of the
total deaths of toddlers. This disease causes
920,136 toddlers or more than 2,500 per day or it

is estimated that there are two toddlers who die
every minute in 2015 (WHO, 2016). According to
the 2013 Basic Health Research, the period
prevalence and pneumonia prevalences are about
1.80% and 4.50%, while the ISPA Sub-directorate
Routine Report demonstrated that the pneumonia
incidence reaches 20.54 (Kemenkes RI, 2017).
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In 2014 the coverage rate for the discovery of
pneumonia among the toddlers in Indonesia did
not experience significant growth, ranging from
20% - 30%. The reported pneumonia coverage in
Indonesia and East Java from 2015 to 2017 can be
seen in Figure 1. The death rate from pneumonia
in toddlers in 2016 was 0.22% while in 2017 it
was 0.34%. In 2017 the death rate from pneumonia
in the age group 1-4 years was 0.23% while in the
infant group it is 0.56% (Kemenkes RI, 2018).

Pneumonia attacks a wide range of vulnerable
populations such as children under two years and
elderly with age more than 65 years, and people
who suffer from malnutrition and immune system
disorders. One of the best ways to optimize and
control the pneumonia incidence is by performing
a simultaneous report toward the toddlers who
suffer from pneumonia (Kemenkes RI, 2017).
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Figure 1. Pneumonia Coverage at Toddlers in
Indonesia and East Java

Data from the Indonesian Health Profile in
2017 states that the coverage of pediatric
pneumonia in East Java Province reached 52.67%
of 80% as the minimum target. This finding
indicates that East Java Province failed to reach
the target. About 92,975 or 52.67% of toddlers in
East Java Province were suffered from pneumonia.
Reports of this number include 567 toddlers died
because of pneumonia. Case fatality rate of
pediatric pneumonia reached 0.82% for children
under one year, 0.51% for children aged 1-4 years,
and 0.61% for children aged 0-4 years (Kemenkes
RI, 2017).

The increase of pneumonia cases in East Java,
supported by the discovery of cases of pneumonia
in Surabaya in 2014 to 2017 that can be seen in
Figure 2. That figure showed that in Surabaya,
there was an increase of pneumonia at 2015 and
2017.

Pediatric pneumonia cases in Surabaya were
counting about 4,127 incidences from 38 districts
or cities (Kemenkes RI, 2017). Based on the data
from Ministry of Health, Surabaya City, the
highest pediatric pneumonia in 2016 was found in
Benowo subdistrict, especially in Sememi health
service center counting for 281 cases (Dinkes Kota
Surabaya, 2017). From the same source, the data
showed the increasing trends of pediatric
pneumonia case from 2014 to 2016. Therefore, the
deep study in Sememi health service center area is
necessary (Figure 3).
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Figure 2. Pneumonia Cases at Toddler in
Surabaya

Many factors can promote pediatric
pneumonia in toddlers. One of them is mostly
determined by the intrinsic conditions. Exclusive
breastfeeding is one of the nutrition sources for the
infant. The immune system in toddlers is
determined by nutrition intake to them. Exclusive
breastfeeding plays an important role in
maintaining the immune system in toddler because
the content in breast milk can protect the toddlers’
body from pneumonia or various diseases that
cause illness and death (Lamberti et al., 2013).

160 -
8 140 -

2014 2015 2016

Source : Dinkes Kota Surabaya, 2017



110f 16  Sasi Riyadinil Ula, et al / Jurnal Berkala Epidemiologi, 7 (1) 2019, 9 - 16

Figure 3. Pneumonia Cases at Toddler in Sememi
Health Service Center

This study aims to analyze the effect of
exclusive breastfeeding and other factors toward
the pediatric pneumonia incidences in Sememi
health service center, Benowo Subdistrict,
Surabaya

METHODS

This study is an observational analytic study
with a case-control approach. This study was
conducted in Sememi health service center,
Benowo Subdistrict, Surabaya from February to
November 2018.

The population of this study is 281 toddlers
who suffered from pneumonia (aged 12-59
months) in Sememi health service center, Benowo
Subdistrict, Surabaya from May to July 2018. The
control population in this study were all healthy
toddlers without pneumonia (aged 12-59 months)
symptom in Sememi health service center,
Benowo Subsdistrict, Surabaya. The control
population is reached the 4420 toddlers. The
control group was determined by random sampling
near to the house of toddlers who suffered from
pneumonia. The determination of the sample size
is based on the hypothesis test for two population
proportions so that the value of 35 in each group is
obtained with a ratio of 1:1, therefore the sample
size used in this study is 70 toddlers.

The sampling technique in this study used the
simple random sampling method. The data
collection instrument in this study is the
guestionnaire. Interviews were conducted by
researchers with questionnaire guidelines to
parents or guardians of respondents. Data analysis
techniques through descriptive and analytical
analysis using a binary logistic regression
statistical test.

The variables studied included the
characteristics of toddlers (age and gender) and
other factors, namely exclusive breastfeeding,
nutritional status, birth weight, immunization
status, administration of vitamin A, and the
clinical history of asthma. In this study, the
toddlers were grouped based on the age, namely
12-34 months old, 25-36 months old, 37-48
months old, and 49-60 months old. Accordingly,
infants with birth weight less than 2,500 g are
considered as the low birth weight. Measurements
of nutritional status are classified into four,
namely, malnutrition when toddlers weight -3SD,
bad nutrition if the range is -3SD to less than -
2SD, good nutrition if the range is heavy -2SD to

2SD, and over nutrition if the range is more than
2SD. Immunization status was obtained through
interviews with respondents' parents/guardians.
Toddlers are considered to have complete
immunization status if they have received
Hepatitis B, BCG, Polio 1-4, DPT-HB-Hib 1-3,
IPV, and measles vaccines. The exclusive
breastfeeding is defined as the condition of
toddlers who are given breastfed from birth to six
months without additional formula milk. In this
study, vitamin A is given to the toddlers in the last
six months. The clinical history of asthma in
toddlers is determined by their family. If the
family members have asthma, then the toddler will
be noted to have asthma history.

RESULTS

Toddlers’ Characteristics

The majority of toddlers’ age in the Sememi
health service center, Surabaya were 12-24 months
(6.61%) at the time of this study. Furthermore, the
gender distribution is male with a percentage of
about 6.61%. The population size of the female is
almost the same as the male population. The
distribution of toddlers in Sememi health service
center can be seen in Table 1

The Effect of Exclusive Breastfeeding Toward
The Pediatric Pneumonia Incidence

Based on the data, about 6.43% of toddlers
actively  receive  exclusive  breastfeeding.
Moreover, the distribution number of toddlers who
did not consume the exclusive breastfeeding is not
different. About 34 toddlers (6.07) not receive
exclusive breastfeeding. The statistical test showed
p-value= 0.00 (p<0.05). This results indicated that
there was an effect of exclusive breastfeeding
toward pediatric pneumonia. The OR value also
indicates  toddlers  that have  exclusive
breastfeeding may not have pneumonia 4.18 times
compared to toddlers who are not receive
exclusive breastfeeding.

The Effect of Other Factors on Pediatric
Pneumonia Incidences

Based on the observation, the majority of
toddlers in sememi health center have normal birth
weight (11.25%). The results showed that there
was no effect on the birth weight toward the
pneumonia cases (p = 0.27).

The distribution of toddlers who have
complete the immunization in the pneumonia case
is about 12.32%. However, the results showed no
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significant effect on immunization status toward
pneumonia (p = 1.00).

About 10.36% of toddlers have a good
nutritional status. The results showed that there
was no effect of nutritional status toward the
pneumonia incidence (p = 0.99). Moreover, the
number of toddlers who received vitamin A is
about 11.43%. However, this number also showed
there is no significant relation between the
provision of vitamin A with pneumonia cases in
toddlers (p=0.99).

The toddlers with asthma history in
pneumonia cases are about 11.96%. The statistical
results showed that there is no relation between
asthma history to the pneumonia cases (p=0.99).
The distribution of other factors in toddlers in the
Sememi health service center, Surabaya can be
seen in Table 2.

DISCUSSION

Toddlers’ Characteristics

The average age of toddlers in this study
range from 12-24 months old. This study is in line
with Nantanda, Tumwine, Ndeezi, & Ostergaard
(2013), research that noted the majority of
pneumonia occurs in children under the 12-24
months old.

In the Sememi health service center showed
the male is dominant gender among the toddlers.
Based on a study in Nigeria, the male children are
susceptible to pneumonia (lbraheem, Abdulkadir,
Gobir, & Johnson, 2018).

The results showed no influence between the
ages of toddlers toward the pediatric pneumonia
cases. The results of this study are in line with the
research of Oktaviani & Maesaroh (2017) which
shows that there is no influence between the ages
on the incidence of pediatric pneumonia. The

results showed that the majority age of the toddlers
were 1-2 years. Research conducted by Huong et
al (2014) showed that young age is susceptible to
pneumonia infection. This condition occurs
because the condition of the airways track and the
immune system in toddlers is under developing
stage. Decreased appetite also affects overall
development (Somantri, 2015). There is no
influence between the ages of toddlers toward the
pneumonia incidences.

In this study, the relation between gender type
and the pneumonia incidence is not significant.
The results of this study are also in line with the
research conducted by Frini, Rahman, & Herman
(2018) which shows that there is no significant
influence between the toddlers’ gender to the
incidence of pediatric pneumonia.

The Effect of Exclusive Breastfeeding Toward
The Pediatric Pneumonia Incidence

The influence of exclusive breastfeeding on
pediatric pneumonia incidence have significant
value. The OR value indicates that toddlers who
have not to receive exclusive breastfeeding may
have pneumonia infection 4.18 times compared to
toddlers who are having exclusively breastfeeding.
The results of this study are in line with the
research conducted by Rasyid (2013) which shows
that there is an influence between the history of
exclusive breastfeeding in toddlers to the pediatric
pneumonia incidences. The statistical test shows
the OR value= 1.14, which means that toddlers
who did not receive exclusive breastfeeding are
likely to suffer from pneumonia 2.80 times than
the toddlers who receive exclusive breastfeeding.
The exclusive breastfeeding promotes the immune
system because the IgA antibodies contained in
breast milk protects the toddlers from infection
(Asbjérnsdottir et al., 2014).

Table 1
Pneumonia Cases Distribution based on Toddlers Characteristic in Sememi Health Service Center
Pneumonia Total
Toddlers Characteristic Yes No ota
n % n % n %
Age (Month)
12-24 19 6,79 18 6,43 37 6,61
25-36 11 3,94 13 4,64 24 4,29
37-48 5 1,79 3 1,07 8 1,43
49-60 0 0 1 0,36 1 0,18
Sex
Woman 16 5,71 17 6,07 33 5,89
Man 19 6,79 18 6,43 37 6,61
Total 35 50,00 35 50,00 70 100,00
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Table 2
Pneumonia Cases Distribution based on Toddlers’ Other Factors in Sememi Health Service Center
Pneumonia Total
Toddlers’ Other Factors Yes No ola p-value  OR
n % % n %
Exclusive Breastfeeding
Yes 11 3,93 23 8,21 34 6,07 0,00 4,18
No 24 8,57 12 4,29 36 6,43
Birth Weight
Low 5 1,79 2 0,71 7 1,25 0,24 0,36
Normal 30 10,71 33 11,79 63 11,25
Immunization Status
Complete 34 12,14 35 12,50 69 12,32 1,00 0,00
Uncomplete 1 0,36 0 0,00 1 0,18
Nutritional Status
Bad 3 1,07 0 0,00 3 0,53
Less 4 1,43 4 1,43 8 1,43 0,99 0,00
Good 28 10 30 10,71 58 10,36
More 0 0 1 0,36 1 0,18
Vitamin A
Yes 29 10,36 35 12,50 64 1143 0,99 0,00
No 6 2,14 0 0,00 6 1,07
Asthma History
Yes 3 1,07 0 0,00 3 0,53 0,99 0,00
No 32 11,43 35 12,50 67 11,96
Total 35 50,00 35 50,00 70 100,00

According to research conducted in China,
IgA and IgM antibodies as indicators for positive
infection of pneumonia. The results showed that
some of the toddlers did not express IgM
antibodies to detect the presence of pneumonia
during the initial stages of infection. Some patients
also have IgM antibody levels after several months
of being infected with pneumonia. This causes
difficulties in detecting pneumonia, whereas IgA
antibodies are reported to be more sensitive in
diagnosing pneumonia than IgM (Lee et al., 2017).

Higher risk of pneumonia occurs in children
who did not receive exclusive breastfeeding. This
condition due to the decreasing level of the
immune system. Breast milk tends to have
different immunomodulatory effects, besides
biological and antimicrobial functions, breast milk
can actively regulate the maturation of the
neonatal immune system (Thapa et al., 2016).

The Effect of Other Factors on Pediatric
Pneumonia Incidences

Several factors include nutritional status, birth
weight, immunization status, administration of
vitamin A, and the clinical history of asthma are
probably alter the pneumonia incidence in
toddlers. Based on the results, the toddlers in

Sememi health service center have a good
nutritional status. In this study, the good nutrition
intake to the toddlers does not have a significant
influence against the pneumonia cases (Adawiyah
& Duarsa, 2016). The results of this study were in
line with Supriatin (2013) which showed that there
is no effect of nutritional status toward the
pediatric pneumonia cases. Moreover, research in
India demonstrated that malnutrition is a driving
factor in the occurrence of pneumonia in toddlers
at Jamshedpur Hospital, India. Multivariate
analysis shows that malnutrition is the dominant
factor causing pneumonia in infants (Srivastava,
Mishra, & Roy, 2015). The results of research
conducted by Efni, Machmud, & Pertiwi (2016)
showed that there was an influence between
nutritional statuses on the incidence of pneumonia
in toddlers.

There is no significant effect of infants’ birth
weight toward pneumonia cases. The results of this
study are in line with the research conducted by
Iskandar, Tanuwijaya, & Yanuarti (2015) which
revealed that there is no influence between the
birth weights with the incidence of pneumonia in
toddlers. Ramezani, Aemmi, & Moghadam (2015)
also explained that toddlers who have less than
70% of body weight according to their age were
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eight times more likely to infect with pneumonia
compared to the toddlers who have normal weight.
There was no influence between birth weight and
pneumonia cases probably due to the frequency of
normal birth weight in this study. Based on our
observation, both toddlers, non-infected or
infected to pneumonia have normal birth weight.

The immunization status of toddlers in this
study showed no significant effect on the
pneumonia cases. The results of this study are in
line with the research conducted by Lestari,
Kresnowati, & Saptorini (2014) which showed that
there is no effect of the immunization status of
toddlers against the pneumonia cases. Sumiyati
(2015) noticed that immunization is a way to
reduce morbidity and mortality in infants and
children. Pneumonia cases are generally followed
by pertussis complications which can be avoided
by DPT immunization. DPT immunization does
not only directly provide immunity against
pneumonia, but to prevent complications that can
trigger pneumonia. This is in accordance with the
research conducted by Fransiska, Rina, Sanggara,
& Gustin (2015) which revealed that there is an
influence between giving immunization status of
toddlers to the incidence of ARI. The results
showed that the distribution of complete
immunization status in toddlers with non-infected
or infected to pneumonia almost reached 100%.
This condition might be the cause of no significant
effect of immunization toward the pneumonia
cases in toddlers (Kartiningrum, 2016).

Vitamin A administration to the toddlers has
no effect on pediatric pneumonia cases. The results
of this study are the same as Sary (2017) study
which showed that giving vitamin A to toddlers do
not affect in pneumonia cases. The results of the
study showed that the majority of toddlers get
vitamin A when visiting the POSYANDU (the
center for pre- and postnatal health care and
information for a woman and for children under
five). There is no influence between giving
vitamin A to toddlers because there may be other
factors that are more dominant in influencing
pneumonia cases in toddlers.

The results showed no influence between the
clinical history of asthma in toddlers with the
pediatric pneumonia incidence. The results of this
study are in line with the research conducted by
Juhn (2014) which shows that the majority of
toddlers with pneumonia or non-pneumonia have
no history of asthma. Toddlers who experienced
asthma  promotes the  colonization  of
Staphylococcus aureus bacteria which is one of the
causes of pneumonia. This is not in accordance

with the results of a study conducted by Triana
(2017) which shows that there is an influence
between the clinical history of asthma in toddlers
toward the cases of pneumonia in children under
five.

CONCLUSION

Exclusive  breastfeeding can  prevent
pneumonia cases in toddlers. It is necessary to
increase awareness regarding exclusive
breastfeeding, promoting the counseling program
about the benefit of breastfeeding in suppressing
pneumonia cases in toddlers.
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