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Abstract. The morbidity rate of acute upper respiratory infection (ARI) in chil-
dren under five is still relatively high in Indonesia. Many factors are thought to
influence this incident. The present study analyzed the characteristics of mothers
as predictors of the incidence of acute upper respiratory infection in children under
5 years old in Indonesia. Data from Indonesia Basic Health Research 2018 using
a multistage systematic random sampling method. A total of 72,954 children aged
0-59 months and their mothers were examined. The incidence of acute upper res-
piratory infection is based on the results of the diagnosis from health workers and
the symptoms experienced by the child during the last 1 month before the survey
was conducted. Maternal characteristics include age, education, common mental
disorders experienced, and depression. Area of residence and socioeconomic sta-
tus were also analyzed. Analysis used logistic regression. Maternal mental health
is a predictor of acute upper respiratory infection in children under five. Children
of mothers with common mental disorders have a risk of 1.78 times higher than
children of mothers without common mental disorders (95% CI: 1.543-2.059).
Meanwhile, children with mothers with depression had a 1.78 higher risk than
children with mothers without depression before being adjusted with other vari-
ables (95% CI: 1.544-2.051). Children under five with mothers who did not go to
school or did not finish elementary school had a 1.53 times higher risk of experi-
encing acute upper respiratory infection than children with mothers with a diploma
and above (95% CI: 1.163-2.013). Maternal education, maternal common mental
disorder, and child age are predictors of the incidence of acute upper respiratory
infection in children under 5 years old in Indonesia.
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1 Introduction

Acute respiratory infection (ARI) is a combination of a series of respiratory symptoms,
ranging from mild symptoms to symptoms that can cause death. Based on the location of
the infection, ARI is divided into upper respiratory tract infections and lower respiratory
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tract infections [1]. Upper respiratory tract infections (URTIs) are generally treated on
an outpatient basis and are associated with low mortality rates but significant health
system costs [2, 3]. Meanwhile, lower respiratory tract infection (LRTI) is a respiratory
infection that is the main cause of treatment in hospitals and has a high risk of causing
death in children aged less than one year [4, 5].

Acute respiratory infection (ARI) is one of the leading causes of child mortality
in the world and contributes to a third of deaths of children under five years of age
in low and middle-income countries (LMICs), including Indonesia [6, 7]. Globally,
the mortality rate of children under five years old due to ARI (pneumonia) in 2019
was 740,180 children or 14 percent of deaths of children under five years old [8]. In
Indonesia, the percentage of children under five years of age experiencing ARI in 2018
was 12.8 percent, with the highest percentage in the province of East Nusa Tenggara [9].
Morbidity and mortality caused by ARI in Indonesia are still relatively high and become
a health problem [10-12].

Since 2007, 2012, and 2017 there has been a downward trend in the prevalence of
factors associated with ARI symptoms in children under five years of age in Indonesia
[10]. However, community awareness about the dangers of ARI still needs to be consid-
ered because research showed that children aged two years or over two years old are less
likely to seek health care when they have symptoms of ARI compared with children less
than two years of age with ARI symptoms [13]. IDHS 2017 data states that 8 percent
of children who experience ARI symptoms are not taken to a health facility or health
provider for treatment [14].

Previous studies in several LMICs, including Indonesia, showed factors related to the
higher prevalence of ARI among children, including sociodemographic, environmental,
and behavioral factors. Among sociodemographic factors were poverty or wealth quin-
tile, parental age, or occupation. Child age and gender were related to the risk of ARI.
Behavioral factors include exclusive breastfeeding and parental indoor smoking behav-
ior. Smoking is a behavioral factor that has an impact on the environment. Pollution, low
air quality both inside and outside the home, home density, room density, poor ventilation,
high humidity levels, and poor drinking water quality were among the environmental
factors related to a higher risk of ARI in children [4, 5, 15, 16].

Although maternal factors had known to be related to child health, including ARI
[10, 17, 18], no previous research found in Indonesia exploring maternal characteristics,
including maternal mental health about the risk of ARI in children. This study aimed to
determine the association between maternal characteristics and the risk of acute upper
respiratory infection in Indonesia’s children under 5 years old.

2 Materials and Methods

2.1 Data Source

This study used secondary data from the 2018 Indonesian Basic Health Survey. This
survey interviewed approximately 1,017,290 people from 34 provinces in 2018. A mul-
tistage systematic random sampling method was used to select participants. The first
stage identifies and assigns primary sampling units to all census blocks (PSUs). The
second stage uses a probability proportional to enrollment size design to determine each
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PSU’s census block. Of the 720,000 census block master frames obtained from the 2010
Population Census conducted by the Central Bureau of Statistics (BPS), 180,000 were
selected as sampling frames using the Probability proportional to size (PPS) method.
Another PPS considers the rural-urban distribution followed by systematic linear sam-
pling. The next step is to select 10 households from each CB randomly. All households
are defined as those who have lived in the same location for at least 6 months and have the
same financial resources for food. Before the data collection interview using structured
questionnaires, participants were explained and signed the informed consent directly by
trained fieldworkers. All selected households were asked if they were willing to partic-
ipate after getting the information about the research and signing the informed consent.
The inclusion criteria in this study were all households with children under five. The
exclusion criteria were incomplete maternal and child data.

In this study, we used a sample of 0—59 months-old children and their parents for
analysis. The total sample was 72,954 children. The dependent variable in this analysis
was the incidence of acute upper respiratory infection (ARI). This variable was derived
from the questions in the survey concerning the diagnosis made by health workers and
based on the symptoms experienced by the respondents in the last month before the
survey. A child was considered to have an ARI if within the last month, they had been
diagnosed with ARI by a health worker or if he or/she has symptoms of fever, cough for
less than two weeks, runny nose, or stuffy nose, and sore throat. The incidence of ARI
is categorized into two: yes or no.

The independent variable consists of the demographic characteristics of mothers
and children. Characteristics of children include the age and sex of the child. Maternal
characteristics consist of maternal age, education, occupation, common mental disorders,
and depression. Socio-economic variables and area of residence were also analyzed.
Child age was divided into 0-5 months, 6—11 months, 12-23 months, 24-35 months,
36—47 months, and 48—59 months. Child sex was divided into boy and girl. Maternal age
was categorized into 15-24 years, 25-34 years, 3549 years, and more than 49 years.
Maternal education was divided into not attending school - not completing elementary
school, graduating from elementary school, junior high school, senior high school, and
diploma and above. The maternal occupation was divided into two: working and not
working. Maternal common mental disorder (CMD) was obtained based on statements
from the Self Reporting Questionnaire (SRQ), consisting of 20 statements that the mother
felt. This variable is divided into two, namely, yes and no. The cut-off used in this study
is six; if the respondent answers “yes” to at least six questions, they are indicated to
have a common mental disorder [19]. Maternal depression was measured based on 10
questions from MINI (The Mini International Neuropsychiatric Interview), then divided
by two, yes and no. The MINI is an interview-based diagnostic instrument that assesses
depression in the past two weeks or over a lifetime. It consists of three screening questions
and seven main questions. An algorithm that determines whether a person is depressed
or not uses the data from the tools as input [20].

The socio-economic level was determined by categories from the Center for Sta-
tistical Agency, where household assets, as well as average income and expenditure,
are taken into account before being categorized into a wealth index with five categories
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(lowest, lower-middle, middle, upper-middle, and highest). In addition, the place of
residence was divided into urban and rural.

2.2 Ethical Consideration

The ethics and permission for this research follow the ethical approval for Riskesdas
2018 from the Ethical Committee of Health Research, National Institute of Health
Research and Development (NIHRD) Ministry of Health, Republic of Indonesia No.
LB.02.01/2/KE.267/2017.

2.3 Statistical Analysis

All statistical analyses were conducted in Stata 14. The chi-square test was used in bivari-
ate analysis to determine the relationship between predictor variables and the incidence
of ARI. The adjusted associations between the incidence of ARI and independent vari-
ables were calculated using logistic regression analysis. The odd ratio (OR) adjusted was
obtained after calculating other variables with multiple logistic regression (significance
p < 0.05).

3 Results

According to the analysis’s findings, 11.8 percent of children under five were found
to have ARI. The result of this analysis was lower than the Indonesian Basic Health
Survey’s report (12.8%). The difference in the prevalence of ARI in children under five
is due to the data used in this paper using child data which is connected to maternal
data. Based on the child’s age, the lowest prevalence of children experiencing ARI was
at 0-5 months. The incidence of ARI was approximately the same in boys and girls.
Based on maternal education, children who experienced ARI were more experienced
than children whose mothers had elementary education (Table 1).

Table 2 shows the results of the logistic regression analysis of ARIincidence based on
other variables. Variables significantly related to the incidence of ARI in children under
five before adjustment with other variables were the child’s age, maternal education,
maternal CMD, and maternal depression. After adjustment with other variables, there
was a significant change in the variables with the incidence of ARI in children under
five. However, maternal depression was not significantly associated with the incidence
of ARI after analysis with other variables.

The most significant risk for children to experience ARI occurred at the age of 12—
23 months before other variables were included (OR: 2.81; 95% CI: 2.377-3.334). After
considering other variables, the most significant risk still occurred in children aged 12—
23 months (adjusted OR: 2.13; 95% CI: 1.746-2.599). Maternal characteristics related to
the incidence of ARI are maternal education. Mothers with low education had a slightly
higher risk of having children with ART at 1.48 (95% CI: 1.161-1.885).

After considering other variables, the most significant risk remained for mothers with
low education at 1.53 (95% CI: 1.163-2.013). Children whose mothers had CMD had a
higher risk of developing ARI than children whose mothers did not experience ARI by
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Table 1. Descriptive analysis

Variables Acute respiratory infection n total (%) P-value
Yes No
n (%) n (%)
Child characteristics
Age 0.000*
0-5 months 359 (4.17) 6,509 (10.12) | 6,868 (9.41)
6-11 months 937 (10.86) 6,694 (10.40) | 7,631 (10.46)
12-23 months 1,816 (21.10) |12,515(19.45) | 14,331 (19.64)
24-35 months 1,857 (21.58) |12,864 (19.99) | 14,721 (20.18)
36-47 months 1,803 (20.95) | 12,850 (19.97) | 14,653 (20.09)
48-59 months 1,834 (21.31) | 12,916 (20.07) | 14,750 (20.22)
Sex 0.516
Boy 4,495 (52.23) |33,370 (48.14) | 37,865 (51.90)
Girl 4,111 (47.77) |30,978 (48.14) | 35,089 (48.10)
Maternal characteristics
Maternal age 0.024*
15-24 years 1,370 (15.92) |10,086 (15.68) | 11,456 (11.71)
25-34 years 4,392 (51.03) |33,917 (52.73) | 38,309 (52.53)
35-49 years 2,808 (32.63) |20,072 (31.20) | 22,880 (31.37)
>50 years 36 (0.42) 251 (0.39) 287 (0.39)
Maternal education 0.000%*
Diploma and above 988 (11.48) 9,135 (14.20) 10,123 (13.88)
Senior high school 2,594 (30.14) |20,524 (31.90) | 23,118 (31.69)
Junior high school 1,990 (23.12) | 14,640 (22.75) | 16,630 (22.80)
Elementary school 2,779 (32.29) | 18,511 (28.77) | 21,290 (29.18)
Not completing elementary | 255 (2.96) 1,538 (2.39) 1,793 (2.46)
school
Maternal occupation 0.144
Not working 4,582 (53.24) | 34,798 (54.08) | 39,380 (53.98)
Working 4,024 (46.76) | 29,550 (45.92) |33,574 (46.02)
Maternal CMD 0.000*
Yes 1,287 (14.95) | 5,548 (8.62) 6,835 (9.37)
No 7,319 (85.05) |58,800(91.38) | 66,119 (90.63)

(continued)
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Table 1. (continued)
Variables Acute respiratory infection n total (%) P-value
Yes No
n (%) n (%)

Maternal depression 0.000*
Yes 707 (8.22) 3,251 (5.05) 3,953 (5.43)

No 7,899 (91.78) | 61,097 (94.95) | 68,996 (94.57)

Residence 0.000*
Urban 3,284 (38.16) |26,133 (40.61) | 29,417 (40.32)

Rural 5,322 (61.84) |38,215(59.39) | 43,537 (59.68)

Drinking water
Groundwater 4,696 (54.57) {33,819 (52.56) |38,515(52.79) |0.000*
Tap water/refill 3,910 (45.43) |30,529 (47.44) | 34,439 (47.21)

Social economy 0.000*
Lowest 1,829 (25.95) | 12,665 (24.84) | 14,494 (24.98)
Lower-middle 1,548 (21.96) | 11,301 (22.17) | 13,849 (22.14)

Middle 1,419 (20.13) | 10,103 (19.82) | 11,522 (19.86)
Upper-middle 1,304 (18.50) | 9,081 (17.81) | 10,385 (17.90)
Highest 949 (13.46) 7,830 (15.36) | 8,779 (15.13)
Note: * p-value < 0.05
Table 2. Results of logistic regression of incidence of acute respiratory infection
Predictor Crude | P-value | Lower | Upper | Adjusted A P-value | Lower | Upper
OR bound | bound | OR bound | bound

Child characteristics

Age
0-5 months 1.00 1.00

(ref)

6-11 months |2.49 |0.000* [2.075 |2.991 |1.91 0.000* |1.547 |2.364
12-23 months | 2.81 0.000* |2.377 |3.334 |2.13 0.000* |1.746 |2.599
24-35 months | 2.71 0.000* |2.297 |3.203 |2.06 0.000* |1.694 |2.503
36-47 months | 2.57 0.000*% |2.180 |3.045 | 1.82 0.000% |1.497 |2.208
48-59 months | 2.68 0.000* |2.274 |3.159 |1.97 0.000* |1.619 |2.394
Boy 1.07 0.053 0.999 |1.144 | 1.04 0.338  10.963 |1.117
Girl 1.00 1.00

(continued)
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Table 2. (continued)

Predictor Crude | P-value | Lower | Upper | Adjusted  P-value | Lower | Upper
OR bound | bound | OR bound | bound

Maternal characteristics

Maternal age

25-34 years (ref) | 1.00 1.00

>50 years 0.64 | 0.087 .388 1.065 |0.54 0.053 0.288 |1.007
35-49 years 1.05 0.185 975 1.138 | 1.03 0.547 10941 |1.121
15-24 years 1.06 |0.193 968 1.170 | 1.04 0.491 0.933 |1.155
Maternal education

Diploma and 1.00 1.00

above

Senior high 1.34 1 0.000% |1.193 |1.521 |1.45 0.000* |1.262 |1.672
school

Junior high school | 1.37 0.000* |1.209 |1.556 |1.43 0.000* |1.236 |1.671
Elementary 1.48 0.000* |1.309 |1.674 |1.51 0.000* |1.299 |1.751
school

Not completing 1.48 0.002* |1.161 |1.885 |1.53 0.002* |1.163 |2.013

elementary school

Maternal occupation

Not working 1.02 | 0.601 0.950 |1.092 |0.96 0.286 | 0.886 |1.036

Working (ref) 1.00 1.00

Maternal CMD

Yes 1.99 10.000% |1.781 [2.241 |1.78 0.000* |1.543 |2.059

No (ref) 1.00 1.00

Maternal depression

Yes 1.78 0.000* |1.544 |2.051 |1.14 0.140 0.957 |1.369

No (ref) 1.00 1.00

Residence

Urban (ref) 1.00 1.00

Rural 1.00 |0.881 0 1.0284 | 1.07 0.143 0.978 |1.168
9727

Drinking water

Groundwater 0.97 0.396 0.901 |1.042 |0.89 0.021* 10.823 |0.984

Tap water/refill 1.00 1.00

(ref)

(continued)
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Table 2. (continued)

Predictor Crude | P-value | Lower | Upper | Adjusted  P-value | Lower | Upper
OR bound | bound | OR bound | bound
Social economy
Lowest 1.02 10.708 10.899 |1.168 |0.90 0.826 | 0.780 |1.041
Lower middle 1.04 0589 |0.907 |1.185 |0.92 0.613 0.793 | 1.056
Middle 1.07 0.330 |0.932 |1.230 |0.96 0.226 |0.832 |1.114
Upper middle 1.08 0.305 0.934 |1.242 |0.98 0.159 |0.850 |1.138
Highest (ref) 1.00 1.00

OR = Odd Ratio; *p < 0.05.

1.78 times. After adjusting for other variables, the risk decreased slightly to 1.99 times
(0 = 95% CI: 1.543-2.059). Meanwhile, children with depressed mothers had a 1.78
times greater risk than children with non-depressed mothers (95% CI: 1.544-2.051).

4 Discussion

This study’s prevalence of ARI in children under five was 11.8%. The 2018 Riskesdas
results report shows that the prevalence of ARI in Indonesia is 9.3% for all ages. The
greatest prevalence is in children aged 1-4 years at 13.7% [9]. The results in this study
are lower than the prevalence of ARI in Northwest Ethiopia, which is around 27.3%
[21]. Meanwhile, in rural areas of Ethiopia, the prevalence of ARI in children under five
is around 7.8% [22].

This study found that maternal education was linked to the prevalence of ARIin under
five children after controlling for other factors. Another study showed similar results and
arelationship between maternal education and the incidence of ARI in children. Mothers
educated and working can identify predisposing factors and take action to prevent and
treat ARI [23]. One of the factors associated with the risk of the incidence of ARI is the
breastfeeding issue. Exclusive breastfeeding is possible for more mothers with higher
education [24].

A study in Ethiopia stated that maternal education level was one of the risk factors
associated with the incidence of ARI in children under five [25]. Maternal education
is a factor that needs to be considered because there is a significant difference in the
risk of ARI based on the mother’s education level. The risk of ARI occurrence was
statistically higher in mothers with no education or low education than in mothers with
higher education. Mothers with higher education are associated with better behavior in
seeking treatment when their children are sick [26, 27]. Well-educated mother is related
to the level of knowledge possessed by mothers, which includes transmission models,
symptoms, and danger signs of ARI in the community [28].

This study found that maternal CMD was associated with the incidence of ARI in
children under five. A cohort study conducted on pregnant women continued until the
child was born and showed that maternal stress during the prenatal period was associated
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with a higher risk of recurrent respiratory infection until the child was two years old [29].
Research in Ethiopia tested the relationship between CMD in mothers and the risk of
diseases in early childhood, including diarrhea, fever, and acute respiratory infections.
The result was CMD symptoms after delivery are associated with an increased risk of
diarrhea in infants, but not associated with ARI after adjustment for other variables [30].
In addition, the findings of another study state that parental distress is associated with
reduced linear growth and the risk of mild and moderate stunting in children. Parental
distress is strongly associated with behavioral and other risk factors that limit child
growth [31].

The presence of CMD in mothers reduces the involvement of mothers in the childcare
process, which impacts child development. Maternal mental vulnerability, low family
support, and low ability to financial problems will affect the child-rearing process [32,
33]. Risk factors for maternal psychosocial conditions are associated with the incidence
of severe lower respiratory tract infection and LRTI, especially for post-natal stress and
long-term maternal psychological distress [34].

According to this study, children between the ages of 12 and 36 months were most
at risk for ARI. The findings of this study differ from those of other studies conducted
in sub-Saharan Africa, which found that children between the ages of 24 and 59 months
had a higher chance of getting ARI than children younger [35]. This statement is related
to the period of adequate exclusive breastfeeding and continued breastfeeding combined
with good protection of complementary feeding for infants [36].

The strength of this study was that it used data with national representation. The
limitation of the study was that the measurements were carried out using self-report,
so there was a risk of memory bias. In addition, the study could not answer the causal
relationship because of the cross-sectional method.

5 Conclusion

Based on the analysis and discussion above results, it can be concluded that the inci-
dence of ARI in children under five is related to maternal education, maternal mental
health, and the child’s age. Further research can be carried out to determine the effect of
maternal characteristics on child risk for other infectious diseases such as pneumonia or
other respiratory diseases such as COVID-19 and include more comprehensive maternal
factors such as breastfeeding, nutrition, and health behavior.
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