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Abstract

Introduction: Nowadays, acute respiratory infection (ARI) is the most common cause of high morbidity and mortality rate in chil-
dren. ARI is defined as an infection either in the upper or lower respiratory tract that lasts for 14 days and caused by either viruses or
bacteria. The incidence of ARI in 2017 is 20.54%, with the most prominent characteristic in children aged 1 to 4 years. Factors that
affect ARI frequency are gender, birth weight, nutritional status, immunization status, vitamin A status, exclusive breastfeeding, smoke
exposure, family income, and mother’s formal education.

Aim: This study aims to find out risk factors that potentiate ARI among children from age 1 to 5.

Materials and methods: This study used a descriptive-analytical method with a cross-sectional study approach. The data is taken
by consecutive sampling method with a questionnaire as the tool.

Results: The bivariate analysis result using Fisher’s exact test shows that there is no relation between sex (p=0.642), birth weight
(p=0.683), completion of immunization (p=0.195), vitamin A supplementation (p=1.000), exclusive breastfeeding (p=0.157), crowding
(p=1.000), family income (p=0.658), knowledge (p=1.000), attitude (p=0.156), and behavior (p=1.000) with the frequency of ARI. The
bivariate analysis result using Kruskal-Wallis test shows that there is no significant difference between groups in each factor of smoke
exposure (p=0.988) and mother’s formal education (p=0.899) with the frequency of ARI.

Conclusions: There is no relation between each factor with ARI frequency and there is no significant difference between groups in
each factor with ARI frequency.
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INTRODUCTION

World Health Organization (WHO) estimated that each
year 1.9 million children die from acute respiratory
infection (ARI).! In Indonesia, ARI always accounts for
the most common mortality and morbidity cause among
children under five. In 2010, 14% of the mortality rate
in children under five was caused by ARL? In 2013, ARI
was the most commonly found illness in out-patients at
Medan’s public center which occupies 39.4%. It was also
the most common in 2014 and 2015 (46.1% and 39.87%,
respectively).® Based on a statistics by Medan’s Depart-
ment of Health, ARI ranks first as the most commonly
found out-patient illness for 5 years straight.*

ARI is defined as an infection in the respiratory tract
that proceeds for 14 days and caused by either virus or
bacteria. The symptoms can be mild (cough and cold),
medium (wheezing), and severe (cyanosis, nose flare respi-
ration). Host factors (age, gender, birth weight, nutritional
status, immunization status, exclusive breastfeeding, and
vitamin A status) and environmental factors (cigarette
smoke exposure, overcrowding, family income, mother’s/
caregiver’s formal education, knowledge, attitude, and
behavior) are thought to attribute ARI frequency.

In 2013, research in the Tebet subdistrict found that the
environmental factors that contribute to the incidence of
ARI are caregiver’s education, knowledge, family income,
crowding, and cigarette smoke exposure. But respondent’s
age and occupation did not influence the incidence of ARL>

AIM

This study aims to find out risk factors that contribute to
the incidence of ARI. The result is then set as a counseling
material for parents.

MATERIALS AND METHODS

This study used a descriptive-analytical method with a
cross-sectional study approach and was conducted in Ser-
ing Public Health Centre, Medan Tembung Subdistrict
from July 2019 to December 2019. We approached children
who either came as patients or as their parents’ compan-
ion. Only children under five years old were included with
approving parents who completed the questionnaire. We
also excluded children with chronic respiratory diseases,
congenital diseases, and long-term medication. By using
the consecutive sampling method, we selected 35 children
for this study. The data was then analyzed using Fisher’s
exact test and Kruskal-Wallis test with 25th edition of Sta-
tistical Package for Social Sciences (SPSS) as a tool. This
research was approved by the Health Research Ethical
Committee of the Faculty of Medicine, Universitas Sumat-
era Utara. Written informed consent from the parents was
also obtained before the investigation.

Risk Factors of Acute Respiratory Infection

RESULTS

The host characteristics of the 35 subjects are summarized
in Table 1. Male gender and female gender only differ less
(54.3% and 45.7%). We also found the same frequency
between toddlers (40%) and pre-schoolers (40%). In this
study, there was only one (2.9%) patient with low birth
weight while the rest (97.1%) had normal birth weight.
Macrosomia patient wasn't found in this study. Most of
the patients had good nutritional status (54.3%) and only

Table 1. Distribution of host characteristic frequency in sample
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Characteristics frll‘)equency f:zcentage
Gender

Male 19 54.3

Female 16 45.7
Age (years)

Infant (<1 y/o) 7 20

Toddler (1-3 y/o) 14 40

Pre-schooler (3-5 y/o) 14 40
Birth weight (gram)

Low birth weight 1 2.9

Normal birth weight 34 97.1

Macrosomia 0 0
Nutritional Status

Severely wasted 3 8.6

Wasted 3 8.6

Good 19 54.3

Possible risk of overweight 5 14.3

Overweight 2 5.7

Obese 3 8.6
Immunization Status

Complete 29 82.9

Not complete 6 17.1
Vitamin A Supplementation

Regularly 20 57.1

Irregularly 15 42.8
Exclusive breastfeeding

Exclusively 12 34.3

Not exclusively 23 65.7
ARI incidence last month

Yes 22 62.9

No 13 37.1
ARI frequency
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a few didn’t complete their immunization (17.1%). Almost
half of the patients didn’t have a regular supplementation of
vitamin A (42.8%) and there were still a lot of patients who
weren't exclusively breastfed (65.7%). 62.9% of the patients
had ARI in last month and 14.3% of the patients were clas-
sified as frequent ARL

Table 2 presents the summary of the environmental
characteristics of 35 subjects. Half of the patients still lived
in an overcrowded house (54.3%). Among the 35 subjects,
only 7 patients weren't exposed to cigarette smoke, while
the rest were exposed mildly (13 patients) and moder-
ately (15 patients). There wasn’t much difference between
family with low and high income (51.4% and 48.6%,
respectively). The result of formal education spread was
almost equal. Most of the respondents had low knowledge
of ARI (91.4%). The difference between negative and posi-
tive attitudes was almost the same (45.7% and 54.3%) as
well as the difference between good and not good behav-
iour (42.9% and 57.1%).

Table 2. Distribution of environment characteristic frequency in

sample
Frequenc Percentage

Characteristics (n) q ¥ %) 8
Overcrowding

Yes 19 54.3

No 16 45.7
Cigarette Smoke Exposure

No 7 20

Mild 13 37.1

Moderate 15 42.9

Severe 0 0
Family Income

Low 18 51.4

High 17 48.6
Formal Education

Low 13 37.1

Moderate 12 343

High 10 286
Knowledge

Low 32 91.4

High 3 8.6
Attitude

Negative 16 45.7

Positive 19 54.3
Behaviour

Not good 20 57.1

Good 15 42.9

DISCUSSION

Among a variety of variables, no variable was found to be
significant causing the incidence of ARL In this study, the-
re was no significant correlation between gender and ARI
incidence (p=0.642) (see Table 3). A study by Syahidi et al.>
and Putri et al.® also found the same results (p=1.000 and
0.764, respectively). According to Hidayat’, boys are more
prone to ARI because they usually are more active than
girls. Another mechanism is due to the presence of estra-
diol hormone in women. Estradiol increases immunity me-
anwhile, male have testosterone which lowers immunity.®’

Table 3. Bivariate between host risk factors and ARI frequency

ARI frequency
Variable Frequent Infrequent P value
Gender
Male 2 17 0.642
Female 3 13
Age (Years)
Infant (<1 y/0) 1 6
Toddler (1?73 y/o) 1 13 0367
Pre-schooler (3-5 y/o) 3 11
Birth weight (gram)
Low birth weight 0 1
Normal birth weight 5 29 0.682
Macrosomia 0 0
Nutritional status
Severely wasted 0 3
Wasted 0 3
Good 4 15 0418
Possible risk of over- 0 5
weight
Overweight 1 1
Obese 0 3
Immunization status
Complete 3 26 0.195
Not complete 2 4
Vitamin A supplementation
Regularly 3 17 1.000
Irregularly 2 13
Exclusive breastfeeding
Exclusively 5 19 0.157
Not exclusively 0 11

Age was not a factor that had a significant association
with the incidence of AR in this study (p=0.567) (see Table
3). A study by Mairusnita® didn't find a significant correla-
tion between age and ARI incidence (p=0.795 and 1.000).
Inadequate immune response due to lack of IgG is the
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reason why ARI is more common in children.?

In this study, low birth weight did not significantly cor-
relate with the incidence of ARI (p=0.683) (see Table 3).
Similar finding are reported by Iskandar et al.” (p=0.910).
Shahidi et al.> proposed that the absence of significance was
duetoafewlowbirthweightsamples. Thus, makingitenoughto
describe low birth weight with ARI incidence.

In our study, each group of nutritional status didn’t show
a significant difference in ARI incidence (p=0.418) (see
Table 3). Darsono et al. also had a similar result.!” A study
from Yulianti et al.!! stated that low nutritional status had
10.947 times greater risk to develop ARI than children with
good nutritional status. Low nutritional status can result in
a slow immunology reaction so the children will be prone
to ARL

Complete immunization isn’t the factor that has a sig-
nificant correlation with ARI incidence (p=0.195) (see
Table 3). A study by Putri et al.® also found that there was
no significant correlation between immunization status
and ARI incidence (p=0.272). Meanwhile, a study by Sam-
bominaga et al.!? did find a significant correlation between
immunization status and ARI incidence (p=0.033). A study
by Rasyid!® stated that children with complete immuniza-
tion had 1.636 times greater chance to not have ARL

Our study shows that vitamin A supplementation didn’t
have a significant correlation with ARI incidence (p=1.000)
(see Table 3). A study by Ayun!* has a contrary result to
Nurmawati’s study’®> which found a significant correlation
of vitamin A supplementation and ARI incidence. Children
with incomplete vitamin A supplementation had 10.8 times
greater risk to have ARI.

In this study, children who were exclusively breastfed
didn’t have a significant correlation with ARI incidence
(p=0.157) (see Table 3). A study by Putri et al. also found the
same result.® Based on Rasyid, children who are not exclu-
sively breastfed have 1.994 times greater risk to have ARL!

Overcrowding is not the factor that has a significant
correlation with ARI in this study (p=1.000) (see Table 4).
A study by Jayanti et al.'” also shows a similar association
(p=0.247). A further study stated that children who live in
the overcrowded home have 2.4 times greater risk to devel-
op ARL!® Large quantity of inhabitants in narrow houses
makes agent exchange easier in the air.

There was no significant difference found between each
degree of cigarette smoke exposure and ARI incidence
(p=0.988) (see Table 4). Megasari et al.!8 also found this re-
sult (p=0.959). Megasari et al. stated that smoking 12 ciga-
rettes each day is needed to result in extensive respiratory
cell death. But Wardani et al.'® found a significant correla-
tion between cigarette smoke exposure and ARI frequency.

In this study, it was found that there was no significant
difference between each group of formal education and
ARI incidence (p=0.899). Our study has the opposite result
to the studies by Nurmawati'® (p=0.000) and Nur?°. Anoth-
er study also didn't find a significant correlation between
formal education and ARI incidence (p=0.06).2!

Family income wasn’t the factor that had a significant

Risk Factors of Acute Respiratory Infection

Table 4. Bivariate between environment risk factors and ARI

frequency
Variable ARI frequency P value
Frequent Infrequent

Overcrowding
Yes 3 16 1.000
No 2 14

Cigarette Smoke Exposure
No 1 6
Mild 2 11 0.988
Moderate 2 13
Severe 0 0

Family Income
Low 2 16 0.658
High 3 14

Formal Education
Low 2 11
Moderate 2 10 0.899
High 1 9

Knowledge
Low 5 27 1.000
High 0 3

Attitude
Negative 4 12 0.156
Positive 1 18

Behaviour
Bad 3 17 1.000
Good 2 13

correlation with ARI incidence (p=0.658) (see Table 4).
A study by Anggraini et al.!® also found the same result.
Meanwhile, Syahidi® found no significant correlation be-
tween family income and ARI incidence. Low family in-
come and lack of knowledge results in a habit of cooking
with charcoal and rarely sanitizing quilts and dolls.??

There was no significant correlation between knowledge
and ARI incidence (p=1.000) (see Table 4). It is thought
that another factor like habits in the community which
usually are not correlated with knowledge had a stronger
influence on ARI incidence. In this study, the lack of sig-
nificance was due to low knowledge level about pneumonia
by parents, which resulted in low knowledge about ARI. A
study by Taarelluan et al.?* also didn’t find a significant cor-
relation between knowledge and ARI incidence.

Attitude wasn't the factor that had a significant associa-
tion with ARI incidence (p=0.156) (see Table 4). Another
study that had the same result stated that insignificance is
due to personal experience and media influence.®?* Our
study has the opposite result to the study by Taarelluan et
al.>*> which found a significant correlation between attitude
and ARI incidence (p=0.003).

Folia Medica | 20211 Vol. 63 | No. 2
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This study shows that there is no significant correlation
between behavior and ARI incidence (p=1.000) (see Table
4). A study by Rahman et al.? found a significant correla-
tion between behavior and ARI incidence (p=0.001). This
is due to the low awareness of parents towards ARI preven-
tion. For example, not covering their mouth while sneezing
and allowing family members to smoke inside the house.
A study found that parents learn how to prevent ARI from
television, not from a healthcare person, whereas the infor-
mation from television might be incorrect.??

CONCLUSIONS

Acute respiratory infection is the most common cause of
high morbidity and mortality rate in children. Most of the
children in our study rarely develop ARI. In this study, there
was no significant correlation between each factor and the
incidence of ARI There are only a few children who aren’t
exposed to tobacco smoke and most of the parents have
shifted to not exclusively breastfeed their child. We also
found that parents/caregivers still have low knowledge of
ARI, especially subjects on pneumonia. Parents should be
given more information about the risk factors that affect
the incidence of ARL
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Pe3rome

BBepeHue: B nacrosiiee BpeMst ocTpas pecnmparopHas uHpekunsa (OPV) sBisercs Hanbomee 4acToOl MPUUIMNHOI BHICOKOI 3a60-
neBaeMocTu cpenu geteit. OPY onpenensercs Kak MHGEKIMA BEPXHNX VWIN HIDKHUX [bIXaTebHbIX IIyTell, KOTOpas AnuTcs 14 gHeit
U BBI3BIBAETCs BUPycoM wn 6akrepueit. 3abomeBaeMocts OPY B 2017 1. coctaBisier 20.54%, Kak Hanbornee crenydudeckas Xapak-
TePUCTUKA CPefy feTell B Bo3pacTe oT 1 mo 4 net. Pakropsl, By Ha 3a60meBaeMocTs OPYI, BK/IIOYAIOT MO, MACCy Tefla IpH
POXJIEHUN, CTATyC MIUTAHNUA, CTATYC UMMYHU3AIUM, CTaTyC BUTAaMMHA A, VICKTTIOUUTENTbHO TPY/IHOE BCKapM/IMBaHMe, KyPeHIe, TOXOT,
ceMblt 11 HOpManIbHOE 06pa3oBaHMe MATEPIL.

Llensb: Borasnenne ¢pakTopoB pucka, BoisbiBatomux OPV y neteit B Bospacte ot 1 7o 5 7eT.

MaTtepunanbl U MeToAbl: B faHHOM MCCIeIOBaHNN MCIOIb3YeTCS ONMMCATE/IbHBIN aHAIMTUYECKII METOJ, C U3y4eHUEM TEKYILero
cocTosHuA. JlaHHbBIE COOMPAIOTCA METOJIOM IIOC/IeIOBATENbHON BLIOOPKI C MICIIONIb30BaHMEM ONIPOCa B KaueCTBE MHCTPYMEHTA.

Pesynbrarbl: [IByXBapMaHTHBI aHAMM3 C JMCIONb30BaHMEM TOYHOro TecTa Puillepa He IOKa3al B3aMMOCBA3M MEXHAY IIOJIOM
(p=0.642), maccoit Tena npu poxaernu (p=0.683), saBepiuennem ummyHusauuu (p=0.195), nob6aBkamu Butammua A (p=1000), uc-
K/TIOYUTENbHO IPYAHOEe BcKapMmBanue (p=0.157), ckonnenue mopeit (p=1000), zoxox cembu (p=0.658), o6paszosanue (p=1000), ot-
Homrenue (p=0.156) un moseperne (p=1000) c yacToroit OPV . JIByxBapuaHTHBIIT aHA/IN3 C UCHIONb30BaHMeM TecTa Kpackena-Yommmca
II0Ka3aJl, YTO He ObITIO 3HAYMMOI PasHUIIBI MeXKY IPYIIIaMI IT0 KaXXIA0oMY GaKTopy Bo3aeiicTBuA fbiMa (p=0.988) 1 ypoBHIo 06paso-
BaHusA Matepu (p=0.899) c yacroroit OPL.

3akntoueHue: Her cBasu Mexy KaXabIM GakropoM ¢ yacTotoit OPV 1 HeT 3HAYMMOI! pasHMIBI MEX/y TPYIIIaMM IO KaKIOMY
daxkTopy ¢ wacroroit OPJL.

KnwoueBble cnosa

ocTpas pecnupaTropHas MHQeKIMsA, MIaieHIbl, paKTOpPbI pyCcKa, JOUIKOIBHUKY, HETH SCENTbHOTO BO3pacTa
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