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ABSTRACT

Background: Pneumonia is an infection of the
respiratory system, especially the lungs, which is
associated with increased fluid in the alveoli fol-
lowed by fever and rapid breathing. Under-five
pneumonia sufferers in Indonesia in 2017 reach-
ed 447,431 cases (46.34%) and caused death in
1,351 under-five sufferers. The study aimed to
determine the risk factors for the incidences of
pneumonia in children at Regional Public Hospi-
tal of Lewoleba, East Nusa Tenggara, Indonesia
Subjects and Method: This was a cross-sectio-
nal study conducted at the Lewoleba Regional
Hospital in 2020. The population of the study
was 1,023 toddlers. This study used purposive
sampling to select a sample of 126 toddlers. The
dependent variable of this study was pneumonia.
The independent variable of this study was the
history of asthma. Data were collected by a ques-
tionnaire and analyzed by a multiple logistic
regressions.

Cite this as:

Results: Had history of asthma and cigarette
smoke exposure increased the risk of pneumonia
(p<0.001).

Conclusion: Has history of asthma and ciga-
rette smoke exposure increased the risk of pneu-
monia. Children with a history of asthma have a
risk of having respiratory disorders, impaired
mucus and ciliated cell integrity, and decreased
local and systemic humoral / cellular immunity.
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BACKGROUND

Pneumonia is an infection of the respiratory
system, especially the lungs which is associat-
ed with increased fluid in the alveoli, follow-
ed by fever and rapid breathing (Taqiyyah
and Jouhar, 2013). Pneumonia occurs due to
bacteria, viruses, or fungi. Pneumonia bacte-
ria on children were haemophilus influenza
type b and streptococcus pneumonia, while
the virus that attacked pneumonia was the
respiratory syncytial virus (WHO, 2016).
Children under two years old, indivi-
dual over sixty-five years old, and individual
who has malnutrition and immunological
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disorders is the indicators that susceptible to
have pneumonia (Dinkes, 2017). Pneumonia
was the most common cause of death among
toddlers which was 16%, it was estimated that
920,136 toddlers died from pneumonia in
2015 (WHO, 2016).

Most cases of pneumonia occurred in
developing countries such as Southeast Asia
39% and Africa 30%, which experienced the
highest cases and severity of pneumonia in
children (Zar et al., 2013). WHO (2016)
stated that 15 countries had the highest mor-
tality rates from pneumonia among children,
where Indonesia was on the 8th rank in the
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world. Pneumonia is the second leading
cause of death after diarrhea in Indonesia.
Toddlers who suffered from pneumonia in
Indonesia in 2017 reached 447,431 cases
(46.34%) and caused death in toddlers which
were 1,351 (Ministry of Health RI, 2018).

The Health Profiles of Regencies /
Cities in NTT Province showed that the scope
of pneumonia finding and pneumonia treat-
ment in toddlers had fluctuated from 2014-
2017. In 2014 there were 3,714 cases (13%),
while in 2015 there were 3,079 cases (4.94%),
in 2016 there were 3,683 cases (5.87%) and
2017 there were to 6,059 cases (9.99%). The-
re had been a decline in the finding and treat-
ment of pneumonia sufferers (Profile of the
NTT Health Office, 2017)

The estimated number of toddlers with
pneumonia in a health center was based on
the incidence rate of toddlers with pneumo-
nia from the number of toddlers in that area.
If the pneumonia incidence rate in certain
areas is not known, the (national) estimate of
the pneumonia incidence in toddlers in Indo-
nesia can be used by calculating 10% from
the total population of toddlers in Indonesia.
The toddlers in Lembata Regency in 2016
were 11,820 children, from the total, it was
estimated 10% had pneumonia. So the esti-
mated number of pneumonia sufferers was
1,182 cases, with 18.6% of the cases found
and treated or equivalent to 220 toddlers.
The toddlers in Lembata Regency in 2017
were 10,870, so it was estimated 10% from
the total or equal to 1,087 toddlers had pneu-
monia, with the number of cases found and
treated was 12.3% or equivalent to 134 todd-
lers. compared to 2016, pneumonia cases in
children under five in the Lembata Regency
in 2017 were lower with the difference was
6.3%. It could be concluded that the case
development of finding and treating toddlers
with pneumonia cases was still the same in
2016 and 2017 from the total estimated cases.
The scope of pneumonia findings in the Lem-
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bata Regency in 2017 which was 12.3% had
not reached the determined national target of
80%. This required attention from all parties,
both program implementers and policyma-
kers as well as the community (Lembata Dis-
trict Health Profile, 2017).

The risk factors that increase pneumo-
nia experienced by toddlers are child factors,
parent or caregiver factors which include
education level, maternal knowledge about
pneumonia, and treatment-seeking practices.
Environmental factors include home environ-
mental conditions such as a crowded house
with occupants and indoor air pollution such
as the use of firewood and the presence of
families who smoke in the house (Anwar and
Damayanti, 2014).

The role of health workers to improve
maternal behavior can be in the form of
carrying out health activities to prevent pneu-
monia, such as providing education through
delivering information to mothers about
pneumonia. However, health workers were
still lacking educate mothers which were
52.4%. This occured due to a lack of trained
personnel for the management of pneumonia
(Wahyuningsih et al., 2014). Besides the
health workers, mothers also seek informa-
tion about pneumonia through the media
which is 1.6% and seek information from the
closest people such as family or people
around the home environment which is
38.8% (Yahaya et al., 2018).

The study carried out by Najimi et al.
(2013) about the effect of health education on
mothers with feverish children showed that
after health education there was an increase
in knowledge which was 7.58, an increase in
attitudes was 2.06, and an increase in mater-
nal action on preventing febrile seizures in
children was 2.46.

The study conducted Novrianda et al.
(2015) stated that after health education
there was an increase in maternal knowledge
from 11.87 to 13.80 and an increase in the

219



Wutun et al./ Risk Factors of Pneumonia in Children under Five

ability of mothers to care for children with
Acute Respiratory Infection (ARI) from 6.53
to 9.13. Health education is more effective in
improving one's behavior.

SUBJECTS AND METHOD

1. Study Design

This was a cross-sectional study performed in
Regional Public Hospital of Lewoleba, East
Nusa Tenggara, from February to March
2020.

2. Population dan Sample

The study population was toddlers who had
been treated in the Regional Public Hospital
of Lewoleba in 2019. There were 1,023
toddlers in the hospital. A sample of 126
children was selected by purposive sampling.
3. Study Variables

The dependent variable was pneumonia. The
independent variables were age, sex, history
of breastfeeding, history of asthma, maternal
knowledge, and smoking history of family
members.

4. Operational Definition of Variables
Pneumonia is an infection of the respira-
tory tract. Severe pneumonia categories are
indicated by cough and/or difficulty in
breathing and at least one nostril exhalation,
X-ray, and chest wall pulling inward. Indivi-
duals categorized as pneumonia sufferers
when it was determined by the doctor and re-
gister in the hospital. Non-pneumonia pa-
tients had no indications of pneumonia or se-
vere diseases, and the doctor did not determi-
ne as pneumonia sufferers.

The age of toddlers was the age of children
counted from they were born until the survey
was conducted. It was calculated in years.
Sex was the different biological and physical
characteristics between males and females
which was not exchanged.
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The History of Breastfeeding was the
giving of exclusive breastfeeding for six
months without providing additional food
and drink to the baby.

History of Asthma was the history of
children who ever suffered from asthma/
wheezing.

Maternal Knowledge was the knowledge
of mother in answering the questions in the
the questionnaire about the definition of
pneumonia, the signs and symptoms, cause,
danger, transmission, and prevention of
pneumonia.

The History of Smoking the presence of
family members who smoked and live toget-
her with the toddlers.

5. Data Analysis

Univariate analysis was carried out to count
the frequency of every variable (n and %). Bi-
variate analysis was performed using the chi-
square test.

6. Research Ethics

The researchers had considered some prin-
ciples of research ethics in conducting the
study namely the right to self-determination,
the right to full disclosure, the right to pri-
vacy, the right to anonymity and confidentia-
lity, the Right to fair treatment, and the right
to protection from discomfort a harm.

RESULTS

A.Univariate Analysis
Tabel 1 showed frequency distribution based
on age, sex, history of breastfeeding, history
of asthma, maternal knowledge, smoking
history of family members, and pneumonia.
Table 2 showed cross tabulation of
pneumonia with gender, age, breastfeeding,
history of asthma, maternal knowledge, and
smoking history of family members.
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Table 1. Frequency distribution based on age, sex, history of breastfeeding, history of
asthma, maternal knowledge, smoking history of family members, and pneumonia

Variable N %
Age 1 Year 58 46.0
2 Years 33 26.2
3 Years 18 14.3
4 Years 8 6.3
5 Years 9 7.1
Sex Female 57 45.2
Male 69 54.8
History of Breastfeeding Not given breastfeeding 6 4.8
Given Breastfeeding 120 95.2
Have a history of asthma 72 57.1
History of Asthma
Have no history of asthma 54 42.9
Level of Maternal Knowledge Low 67 53.2
Medium 20 15.9
High 39 31.0
Smoking history of family members Yes 68 54.0
No 58 46.0
Incidences of Pneumonia Pneumonia 63 50.0
Non-Pneumonia 63 50.0

B. Bivariate Analysis

Table 2. Cross tabulation of pneumonia with gender, age, breastfeeding, history of
asthma, maternal knowledge, and smoking history of family members

Pneumonia
Independent Variable Yes No P
N % N %
Sex
Female 25 19.8% 32 25.4% 0.210
Male 38 30.2% 31 24.6%
Age
1 Year 37 20.4% 21 16.7%
2 Years 13 10.3% 20 15.9% 0.019
3 Years 9 7.1% 9 7.1%
4 Years 2.4% 5 4.0%
5 Years 1 0.8% 8 6.3%
History of Breastfeeding
Not Given Breast Milk 3 2.4% 3 2.4% 1.000
Given Breas Milk 60 47.6% 60 47.6%
The History of Asthma
Yes 58 46.0% 14 11.1% <0.001
No 5 4.0% 49 38.9%
Maternal Knowledge
Low 29 23.0% 38 30.0%
Medium 18 14.3% 2 1.6% <0.001
High 16 12.7% 23 18.3%
History of Smoking
Yes 47 37.3% 21 16.7% <0.001
No 16 12.7% 42 33.3%
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DISCUSSION

A.The correlation of sex towards the
incidences of pneumonia

Based on table 4.8, the results of the analysis
about the correlation of sex towards the inci-
dences of pneumonia presented that there
were 57 (45.2%) female patients and 69
(54.8%) male patients. The results of the
analysis explained that there was no signifi-
cant correlation between sex and the inci-
dences of pneumonia. Toddler boys had a
greater chance to suffer from pneumonia
than toddler girls because most of the pneu-
monia sufferers were toddler boys which
were 69 (54.8%).

The results of this study are in line with
a study conducted by Jannah (2020), which
no correlation between sex and the inciden-
ces of pneumonia. Males had the highest
number of sufferers which were 52,11% com-
pared to females. However, statistically, this
effect did not have any significant correlation
with the incidences of pneumonia.

The results of this study is also support-
ed by a study performed by Yuliani (2016)
that boys had more chances to suffer from
pneumonia due to the number of the suffer-
ers which were (38.5%) compared to girls
(11.3%). However, the results of statistical
tests presented that there was a significant
correlation between sexes and the incidences
of pneumonia in toddlers with p=0.012. The
results of the study conducted by Hartati
(2012) also defined that boys were at risk to
have pneumonia 1,24 times compared to
females. Males were the risk factors that
affected pneumonia (Depkes RI, 2004). It
occurred due to the diameter of the respira-
tory tract of boys is smaller than girls or there
is a difference in body endurance between
boys and girls (Hartati, 2012).
B.The correlation of age towards the

incidences of pneumonia

The correlation of age towards the incidences
of pneumonia on toddlers who ever visited
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Regional Public Hospital of Lewoleba in

2019.

The results of this study are in line with

a study performed by Sumyati (2015) that
children aged <12 months were at risk to
have pneumonia 7.43 times compared to res-
pondents aged >12 months. Babies and
toddlers have weak endurance compared to
adults so that toddlers are categorized as a
group that is susceptible to infections such as
influenza and pneumonia. Children aged o-
24 months are more susceptible to suffer
from pneumonia than children aged over 2
years. It occurred due to the immunity which
was not yet perfect and the respiratory tract
was relatively narrow (DepKes RI, 2009).
Prematurely born infants (gestational age
<37 weeks) are at high risk for having di-
seases related to the immaturity of the CNS
(Central Nervous System) and lungs such as
aspiration pneumonia due to sucking reflex,
swallowing and coughing which are not yet
perfect and idiopathic respiratory distress
syndrome (hyaline membrane disease). The
results of this study implied that the respon-
dents aged <12 months were fewer than tod-
dlers aged >13 months. However, the age
factor was the dominant factor in the inci-
dences of pneumonia in toddlers. Based on
this condition, it is very important to main-
tain the health of children aged <12 months
by paying attention to proper nutrition and
giving immunizations to prevent children
from infectious diseases.

C. The correlation between the history
of breastfeeding and the incidences
of pneumonia

The results of the analysis of the relationship

between the history of breastfeeding and the

incidences of pneumonia in this study found
that there were fewer children under five who

did not get exclusive breastfeeding which was

six toddlers (4.8%) compared to toddlers who

got exclusive breastfeeding which was 120

toddlers (95.2%). Children under five who
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did not receive exclusive breastfeeding had a
greater chance of having pneumonia than
those who got exclusive breastfeeding. How-
ever, the statistical test results showed that
there was no significant relationship between
the history of exclusive breastfeeding for in-
fants with the incidences of pneumonia.

Based on the guidelines on lactation
management (Ministry of Health, 2010),
exclusive breastfeeding means that babies are
only given breast milk without any other food
or drink, including plain water, except for
medicines, vitamins, minerals, and squeezed
breast milk. From the 126 respondents, there
were only 25 respondents understood how to
provide exclusive breastfeeding and most
respondents were highly educated. During
the interviews, almost all respondents un-
derstood the length of time to provide exclu-
sive breastfeeding which was 0-6 months.
From the 126 respondents, only six respon-
dents did not provide exclusive breast milk.
The category of not giving exclusive breast-
feeding was the group that gave predominant
breastfeeding (besides breast milk, babies
were given a little water or other drinks such
as tea ), bottle-feeding (feeding babies with
any milk, including milk squeezed by a bot-
tle), artificial breastfeeding ( feeding babies
with artificial milk/ formula and not breast-
feeding at all), and partial breastfeeding
(partly breastfeeding and partly artificial
milk/ formula or cereal or other foods).

The nutrients in breast milk correspond
to the baby's needs for physical growth and
development as well as intelligence. Breast
milk contains immunity to protect the baby
from allergies. Breastmilk is safe and gua-
ranteed cleanliness because it is directly fed
(fed) to the baby in a fresh condition. Breast-
feeding is very practical, it never gets spoiled,
it has the right temperature and it can be
given anytime and anywhere. Breastfeeding
can help to improve the baby's suction,
swallowing, and breathing reflexes. Therefo-
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re, exclusive breastfeeding reduces the rate of
infant mortality caused by various diseases
that commonly affect children such as diar-
rhea and pneumonia, accelerates recovery
from illnesses and helps to reduce the num-
ber of births. Infants age under six months
who were not exclusively breastfed were five
times more likely to die from pneumonia
than those who were exclusively breastfed for
the first six months of life (UNICEF-WHO,

2006).

D.The correlation between the history
asthma towards the incidences of
pneumonia

The analysis showed that toddlers who had a

history of asthma (57.1%) experienced more

pneumonia than toddlers who had no history

of asthma 54 (42.9%). Toddlers who had a

history of asthma had a 31,700 times chance

of having pneumonia compared to toddlers
who did not have a history of asthma. The
results of statistical tests showed that there
was a very significant correlation between the
history of asthma in toddlers and the inciden-
ces of pneumonia. The results of this study
are in line with the study conducted by Sire-
gar (2020) that children with a history of
asthma have a greater risk of having pneu-
monia than children without a history of

asthma. This was because children with a

history of asthma had a risk of having defec-

tive respiratory tract, impaired integrity of
mucus and ciliated cells, and decreased local
and systemic humoral/cellular immunity.

Dawood (2010) explained that children with

asthma could have an increased risk of

having pneumonia as a complication of influ-
enza. Infants and children aged under five
years were at higher risk of developing pneu-
monia as a complication of influenza when
hospitalized. The results of this study implied

that children with a history of asthma had a

significant relationship with the incidences of

pneumonia.
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E. The correlation between the level of
maternal knowledge towards the in-
cidences of pneumonia

Based on table 4.12, the results of statistical

tests using the Chi-square test between the
variable of the history of asthma and the inci-
dences of pneumonia obtained a p<0.001, so
it could be interpreted that there was a
significant relationship between the level of
maternal knowledge and the incidences of
pneumonia in toddlers who ever visited
Lewoleba Hospital in 2019.

Based on the results of the analysis of
the correlation between the level of maternal
knowledge and the incidences of pneumonia
in this study, there were 67 mothers of tod-
dlers who had low knowledge (53.2%) which
was more than mothers who had moderate
knowledge were 20 people (15.9%) and mot-
hers who had high knowledge were 39 people
(31.0%). Mothers of toddlers with low know-
ledge had a chance of their toddlers to experi-
ence pneumonia 0.971 times compared to
mothers with high knowledge. However, the
results of multivariate analysis showed if the-
re was no relationship between the level of
maternal knowledge and the incidences of
pneumonia marked with p = 0.924.

Based on the facts in the study sites, the
respondents' lack of knowledge about pneu-
monia in the Lewoleba Regional Hos-pital
was affected by several supporting factors,
such as the respondent's education level and
the respondent's occupation. The low know-
ledge of respondents about pneumonia oc-
curred due to the lack of health news that had
to be provided by health workers to respon-
dents during Integrated Healthcare Center
activities or other health counseling activi-
ties, and the late information which the res-
pondents got when their toddler became a
pneumonia sufferer.

Jannah et al. (2020) explained that
maternal knowledge had no significant rela-
tionship with the incidences of pneumonia
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with p= 0.480. In contrast to the results of
the study performed by Fitrianti (2018) that
knowledge had a significant relationship with
the incidences of pneumonia. One of the
things that affect the behavior or actions of a
person is knowledge in which the increase of
knowledge has a positive relationship with
behavior. Mothers with a higher level of
maternal knowledge about pneumonia had
lower chances of children suffering from
pneumonia. Mother with lower the level of
maternal knowledge had a higher possibility
of children suffering from pneumonia.

F. The correlation between the history
of smoking towards the incidences
of pneumonia

The results of the analysis of the correlation

between smoking habits of family members

showed that toddlers with smoking family
members in the house had a higher number
which was 68 (54.0%) compared to toddlers
with non-smoking family members in the
house which were 58 (46,0%). Toddlers with

smoking family members in the house have a

chance of experiencing pneumonia 2.857

times compared to toddlers who lived with

non-smoking family members in the house.

The results of this study are in line with
the study carried out by Hasnawati et al.
(2018) that toddlers who lived in a house
with family members who smoked in the last
month had a greater risk of having pneu-
monia than toddlers who lived at home
whose family members did not smoke in the
last month. This could be inferred that
cigarette smoke is a risk factor for pneumonia
in toddlers.

Pratiwi (2018) showed that there was a
significant relationship between toddlers who
lived in the same house with the smoking
family members and the incidences of pneu-
monia. The toddlers had a risk of having
pneumonia 1.83 times compared to toddlers
who live in the house with non-smoking
family members. The behavioral factor that
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affected the incidences of pneumonia in
toddlers was the smoking habit of family
members. The greater the number of ciga-
rettes smoked by family members, the
greater the risk of respiratory problems, es-
pecially in infants and children.
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