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ABSTRACT

Background: One indicator of a country's
progress is the infant mortality rate. Infant
mortality is affected by many factors, both
exogenous and endogenous. This study aimed
to determine the factors causing significant
infant mortality to reduce infant mortality in
Karanganyar Regency.

Subjects and Method: This study was an
observational study with a cross-sectional
design. This study was conducted in Karang-
anyar, Central Java, from February to May
2020. A sample was 200 infants aged 1-11
months were selected by fixed disease
sampling. The variables observed for the effect
were infant mortality, clean and healthy life
behavior, exclusive breastfeeding, parental
income, maternal education, infant nutritional
intake, immunization status, birth weight of
infants, illness history of infants, health ser-
vices, and house sanitation. The data were
collected by questionnaire and analyzed using
path analysis with Stata 13.

Results: The risk of infant mortality increased
by the cleanliness of the home environment
(b=3.84; 95%CI=1.76 to 5.92; p<0.001), infant
nutrition intake (b=4.07; 95 CI=2.25 to 5.89;
p<0.001), illness history of infants (b=3.03;
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95% CI= 1.34 to 4.72; p<0.001). The risk of
infant mortality decreased by clean and healthy
life behavior (b= -5.34; 95%CI=-7.75 t0o -2.94; p
<0.001). Infant mortality was affected
indirectly by exclusive breastfeeding, parental
income, maternal education, birth weight of
infants, immunization status, and health care
facilities.

Conclusion: Infant mortality is directly
affected by the cleanliness of the home
environment, clean and healthy life behavior,
nutritional intake of infants, and illness history
of infants. Infant mortality is indirectly affected
by exclusive breastfeeding, parental income,
maternal education, birth weight of infants,
immunization status, and health care facilities.
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BACKGROUND

One indicator of health status in a country
is the infant mortality rate. Infant mortality
is the death of a child before reaching one
year of life. The important period of a
child's future life is at an early age, namely
at the age of infants. Good quality of life for
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infants needs to be considered from various
aspects such as infant health, clean envi-
ronment, and healthy habits for mothers
and families. Therefore, the risk of illness
and death does not increase. Globally, there
were 4.6 million deaths occurred each year
during infancy, 99% of the cases occurred
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in developing countries (Lamichhane et al.,
2017).

Based on the data of WHO (2019), 4.1
million deaths (75% of all children under
five deaths) occurred in the first year of life.
Globally, the infant mortality rate
decreased from an estimated rate of 65
deaths per 1,000 live births in 1990 to 29
deaths per 1,000 live births in 2017. The
World Bank (2017) added that the infant
mortality rate decreased by 2.8% globally
(28.9 per 1000 live births) from 2014 to
2018. Based on the supporting data on the
infant mortality rate in Indonesia, there
was a decrease of 25% from 2012 to 2017
(24 per 1000 live births). It showed that 1 of
42 infants died before one year of age. The
trend of infant mortality would be slower if
the preventive efforts did not carry out. It
was estimated that around half of the 69
million child deaths would occur between
2016 and 2030. In addition, infant morta-
lity would occur before one year of age due
to various causes (UN IGME, 2015).

From the health aspect, there were
three causes of infant mortality, such as
acute respiratory infection (ARI), perinatal
complication, and diarrhea. At least, 75% of
these three causes contributed to the
incidence of infant mortality (Ministry of
National Development Planning, 2015).
Child health is a crucial general indicator of
health problems besides infant mortality.
Efforts to know broadly about the things
related to this incident and the study that
could be linked to efforts to improve the
quality of life of infants by improving nutri-
tion, quality of feeding and/or breastfeed-
ing, and improving environmental sanita-
tion need to be conducted (Ware et al.,,
2016).

Based on the result of the Indonesian
Nursing Diagnosis Standard (2017) in
Central Java, the IMR was 8.9 per 1,000
live births. Karanganyar Regency contri-
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buted 12.7 per 1,000 live births. It was
ranked 5 from the top in Central Java
Province. In developing human resources,
the Karanganyar Regency government
expected to increase health status by
targeting IMR <8.2 per 1,000 KH in 2023
(Karanganyar Regency Health Office, 2020)

In Karanganyar Regency, a study on
infant mortality observed from the perspec-
tive of the Clean and Healthy Life Behavior
pattern, economic status, level of health
services, and the contextual effect of the
village where the baby lived that was linked
simultaneously to determine the effect on
infant mortality has never been carried out.
Therefore, the authors were interested in
conducting this study.

SUBJECTS AND METHOD

1. Study Design

This was an analytical observational study
with a cross-sectional approach using a
path analysis model.

2, Population and Sample

The population of this study was infants
aged 6 to 11 months in Karanganyar,
Central Java. A sample was 200 infants was
selected by fixed disease sampling

3. Study Variables

The variables observed in this study were
infant mortality, clean and healthy life
behavior, exclusive breastfeeding, parental
income, maternal education, birth weight,
immunization status, illness history of
infants, nutritional intake, birth weight of
infants, health care facilities, and environ-
mental hygiene.

4. Operational Definition of Variables
Infant mortality was a baby who died at
the age of fewer than 11 months. The mea-
suring instrument was questionnaire. The
data scale was dichotomous data with code
o=live babies and code 1=dead babies.
Clean and Healthy Life Behavior was a
group of individual behaviors based on
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awareness, as a result of independent learn-
ing for their own health to create public
health. It was measured by 10 indicators of
clean and healthy life behaviors. The
measuring instrument was questionnaires.
The data scale was continous data. The data
was converted into dichotomous data to
facilitate the analysis. Code o= did not do
clean and healthy life behavior (<8.58); and
1= did clean and healthy life behavior
(=8.58).

Exclusive breastfeeding was giving
breast milk to babies at the age of 0-6
months without providing additional food.
The measuring instrument was question-
naire. The data scale was continous data.
The data was converted into dichotomous
data to facilitate the analysis. Code o=non-
exclusive breastfeeding (<3.47); and 1=
exclusive breastfeeding (=3.47).

Parental income was the average family
income in the last six months and when the
baby died. The measuring instrument was
questionnaires. The data scale was conti-
nous data. The data was converted into
dichotomous data to facilitate the analysis.
Code o=<minimum wage of Karanganyar
Regency (<Rp. 1,833,000); and 1= >mini-
mum wage of Karanganyar Regency (=Rp.
1,833,000).

Maternal education was the last educa-
tion that a mother took. The measuring
instrument was questionnaires. The data
scale was categorical data. The data was
converted into dichotomous data to facili-
tate the analysis. Code o=low education
(<Senior High School); and 1=high edu-
cation (=Senior High School).

The nutritional intake of infants was
the intake that babies received. It could be
breastmilk only for 6 months or additional
food at the right age. The measuring instru-
ment was questionnaire. The data scale was
continous data. The data was converted
into dichotomous data to facilitate the
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analysis. Code 0=good nutritional intake
(<1.99); and 1=malnutrition/ insufficient
intake (=1.99).

Immunization status was the immu-
nization baby received. The measuring
instruments were questionnaires and the
Card towards Health. The data scale was
categorical data. The data was converted
into dichotomous data to facilitate the
analysis. Code 0= incomplete immuniza-
tion; and 1=complete immunization.
Illness history of infants was the illness
infants had during their lifetime. The
measuring instrument was questionnaires.
The data scale was continous data. The data
was converted into dichotomous data to
facilitate the analysis. Code o=rarely sick
(<1.97); and 1=often sick (=1.97).

Birth weight of infants was the weight
of the baby at birth. The measuring instru-
ments were questionnaires and the Card
towards Health. The data scale was cate-
gorical data. The data was converted into
dichotomous data to facilitate the analysis.
Code o=normal birth weight (<2500 g);
and 1=abnormal birth weight (>2500 g).
House sanitation was a condition of
environmental hygiene seen from water
sanitation, air sanitation, and landfills. The
measuring instrument was questionnaires.
The data scale was continous data. The data
was converted into dichotomous data to
facilitate the analysis. Code 0=good envi-
ronmental hygiene (<9.71); and 1=poor
environmental hygiene (=9.71).

Health facility was a place of health care
that was intended by mothers and babies to
handle their health. The measuring instru-
ment was questionnaires. The data scale
was categorical data. The data was con-
verted into dichotomous data to facilitate
the analysis. Code o=primary health care
and code 1=secondary health care.
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5. Study Instruments

The instrument of this study was question-
naire. The questionnaire in this study con-
sisted of several parts. The instrument of
this study used a questionnaire. The ques-
tionnaire in this study was in the form of
open and closed questionnaires. The author
provided the answers in the questionnaire
so that the respondent chose the answer
according to the condition and filled in
according to reality.

6. Data Analysis

Univariate analysis aimed to describe each
dependent variable and the independent
variable. The data were grouped according
to the type of data. The contextual data
were presented with mean, standard
deviation, minimum, and maximum values.
The dichotomy data were attached to the
frequency distribution table.

Bivariate analysis aimed to determine
the relationship between the independent
variable and the dependent variable using
the Chi-square test.

Multivariate analysis aimed to explain
the relationship of the effect among vari-
ables. Multivariate analysis was carried out
by path analysis.

7. Research Ethics

This study paid attention to the basic prin-
ciples of research ethics and has applied for
ethical clearance from the Health Research
Ethics Commission of Dr. Moewardi Hos-

pital with the Ethical Clearance Number:
566/11/HREC/2020 on March 10, 2020.

RESULTS

1. The Characteristics of the Sample
The characteristic of the sample is in Table
1 and 2. Table 1 describes the sample mea-
surements on 200 mothers and infants as
the subjects who met the inclusion criteria.
The variable of infant age had a mean=
11.23 months and SD=6.09 with a mini-
mum age of 1 month and a maximum age of
24 months. The variable of infant's birth
weight had a mean=2818 grams and SD=
681 with a minimum value of 300 grams
and a maximum value of 4300 grams. The
variable of maternal age had a mean=24.86
years and SD=3.77 with a minimum age=16
years and a maximum age= 37 years. The
variable of family income had a mean=Rp.
2,300,375 and SD= Rp 1,318,146. The
variable of the distance between houses and
health care facilities had a mean=4.53 km
and SD=5.60 with a minimum distance=
300 km and a maximum distance= 4,300
km.

Table 2 shows that most of the study
subjects were >25 years old. 116 study
subjects had a high school education (58%).
More than half (74.5%) of families had
income >minimum wage. The sex of the
infants was mostly female. There were 101
infants who had LBW>2500 (71.5%). There
were 50 infants who died (25%).

Table 1. The characteristics of the sample (continuous data)

Characteristic n Mean SD Min. Max.
Infant age (month) 200 11.23 6.09 1 24
Birth weight of infants (gram) 200 2,818 681 300 4,300
Maternal age (year) 200 24.86 3.77 16 37
Family income (rupiah) 200 2,300,375 1,318,146 350,000 9,000,000
The distance between the house 200 4.53 5.60 300 4,300
and the health service facility (km)
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Table 2. The characteristics of the sample (dichotomous data)

Characteristic n %
Maternal Age

< 25 years 97 48.5
> 25 years 103 51.5
Maternal Education

Elementary School 2 1
Junior High School 40 20
Senior High School 116 58
Diploma 1/ Diploma 2/ Diploma3 17 8.5
Bachelor/Master/Doctoral degree 25 12.5
Birth weight of infants

< 2500 gram 57 28.5
> 2500 gram 143 71.5
Infant Mortality

Alive 150 75
Dead 50 15
Sex

Female 101 50.5
Male 99 49.5
Family income

< Rp 1,833,000 51 25.5
= Rp 1,833,000 149 74.5

1. Univariate Analysis

The univariate analysis is described in
Tables 3 and 4. Table 3 describes the values
of the characteristic of the study variables
which measured 200 samples, mean,
standard deviation, minimum value, and
maximum value. The variable of clean and
healthy life behavior had a mean=8.58,
SD= 1.49, min=5 and max=10. The exclu-
sive breastfeeding had a mean=3.47, SD=
1.40, min=0 and max=5. The nutritional
intake of infants had a mean=1.99, SD=1.15,
min=0 and max=3. The illness history of
infants had a mean=1.97, SD=1.14, min=0
and max=3. The cleanliness of the home

environment had a mean=9.71, SD=1.80,
min=4 and max=11.

Table 4 shows that 66% of families
who had infants in Karanganyar Regency
implemented clean and healthy life beha-
vior. Exclusive breastfeeding in infants was
fewer than half (58%) and undernourished
infants were 29.5%. The infants who had
complete immunization status were 71%
and the infants who were rarely sick were
64%. Most of the infants' birth weight was
>2500 grams (71.5%). Most of the infants
accessed primary health care facilities
(68%). Good environmental hygiene was
67.5%.

Table 3. Univariate Analysis (continuous data)

Characteristic n Mean SD Min. Max
Clean and Healthy Life Behavior 200 8.58 1.49 5 10
Exclusive breastfeeding 200 3.47 1.40 0 5
Nutritional intake of infants 200 1.99 1.15 0] 3
Illness history of infants 200 1.97 1.14 o) 3
Cleanliness of home environment 200 9.71 1.80 4 11
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Table 4. Univariate analysis (dichotomous data)

Characteristic n %
Clean and Healthy Life Behavior

No 68 34
Yes 132 66
Exclusive Breastfeeding

No 84 42
Yes 116 58
Family Income

< Rp. 1,833,000 51 25.5
> Rp. 1,833,000 149 74.5
Maternal education

< Senior High School 44 22
> Senior High School 156 78
Nutritional intake of infants

Good 141 70.5
Poor 59 20.5
Immunization status

Incomplete 58 29
Complete 142 71
Illness history of infants

Seldom 128 64
Often 72 36
Birth weight of infants

< 2500 gram 57 28.5
> 2500 gram 143 71.5
Health facility where the infants checked up

Primary health care 136 68
Secondary health care 64 32
Cleanliness of home environment

Good 135 67.5
Poor 65 32.5

2. Bivariate analysis
This study used the chi-square test to
analyze the study. It explained the relation-
ship between the dependent variable
(infant mortality) and one independent
variable (clean and healthy life behavior,
exclusive breastfeeding, parental income,
maternal education, infant nutritional
intake, immunization status, illness history
of infants, LBW, health care facilities, and
cleanliness of the home environment). The
results of the bivariate analysis can be seen
in Table 5.

Table 5 shows the results of the Chi-
square test of the relationship between
infant mortality and clean and healthy life

www.thejmch.com

behavior. It had a risk of infant mortality by
0.05 times compared to the infants whose
families did not have clean and healthy life
behavior (OR=0.05; 95%CI=0.02 to 0.13;
p<0.001). Infants who were exclusively
breastfed had 0.04 times of experiencing
death compared to the infants who were
not exclusively breastfed (OR=0.04; 95%
CI= 0.01 to 0.13; p<0.001). The infants
whose families had high income (=Rp
1,833,000) had 0.02 times the risk of
experiencing death compared to babies
whose families had low income (<Rp
1,833,000) (OR= 0.02; 95% CI= 0.001 to
0.07; p<0.001).
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Table 5. The chi-square test of factors affecting infant mortality

Infant mortality

. . 95% CI
Independent Variable Alive Died OR Lower Upper P
1) 0,
No% N% limit  limit
Clean and Healthy Life Behavior
No 28 4118 40 31.1
Yes 122 9242 10 58 0.05 0.02 0.13 <0.001
Exclusive breastfeeding
No 40 47.62 44 52.38
Yes 110 94.83 6 =17 0.04 0.016 0.13 <0.001
Family income
< minimum wage 13  25.49 38 7451 0o 0.01 0.07 <0.001
> minimum wage 137 91.95 12 8.05 ’ ’ ) )
Maternal education
<Senior High School 12 27.27 32 72.73
>Senior High School 138 88.46 18 11.54 0.04 0.01 0.11  <0.001
Nutritional intake of infants
Good 132 93.62 9 6.38
Poor 18 30.51 41 69.49 33.40 13.00 89.29 <0.001
Immunization status
Incomplete 15 25.86 43 7614 0.01 0.006 0.05 <0.001
Complete 135 95.07 7 4.93
Illness history of infants
Seldom 115 89.84 13 10.16
Often 35 48.61 97 £1.99 9.35 4.24 21.1  <0.001
Birth weight of infants
<2500 gram 25  43.86 32 56.14
>2500 gram 125 87.41 18 12.59 0-11 0.51 024 <0.001
Cleanliness of home environment
Good 121 89.63 14 10.37
Poor 29 44.62 36 55.38 10.72 4.84 24.19 <0.001
Health care
Primary health care 117  86.03 19 13.97
Secondary health care 33 5156 31 48.44 578 274 12.24  <0.001

The infants with highly educated mothers
had 0.04 times the risk of experiencing
death compared to infants with mothers
with low education (OR= 0.04; 95% CI=
0.01 to 0.11; p<0.001). The infants who had
a poor nutritional intake were 33.4 times
more likely to die than the infants who had
a good nutritional intake (OR= 33.4; 95%
CI= 13 to 89.29; p<0.001). The ifants with
complete immunization status had 0.18
times the risk of experiencing death than
the infants with incomplete immunization
status (OR= 0.18; 95% CI= 0.006 to 0.51;
p<0.001). The infants who were often sick
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were 9.35 times more likely to die than the
infants who were rarely sick (OR=9.35;
95%CI=4.24 to 21.1; p<0.001). The infants
who had 2500 grams at birth had 0.11 times
the risk of experiencing death than the
infants who had less than 2500 grams at
birth (OR= o0.11; 95% CI=0.51 to 0.24; p
<0.001). The infants with poor environ-
mental hygiene had 10.72 times the risk of
experiencing death compared to the infants
with good environmental hygiene (OR=
10.72; 95%CI= 4.84 to 24.19; p<0.001). The
infants who received secondary health care
had 5.78 times the risk of experiencing
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death compared to the infants who received
primary health care (OR=5.78; 95%CI=2.74
to 12.24; p<0.001).

3. Multivariate Analysis

Multivariate analysis explained the rela-
tionship between infant mortality, clean
Table 6. Path analysis of infant mortality

and healthy life behavior, exclusive breast-
feeding, parental income, maternal educa-
tion, infant nutritional intake, immuniza-
tion status, illness history of infants, LBW,
health care facilities, and the cleanliness of
the home environment.

Dependent . 95% CI
Variabl Independent Variable b Lower Upper P
ariable . . il
limit limit
Direct Effect
Infant mortality =«  Clean and healthy life behavior  -5.35 -7.75 -2.94 <0.001
< Nutritional intake fo infants 4.07 2.25 5.98 <0.001
<« Illness history of infants 3.03 1.34 4.72 <0.001
< Environmental hygiene 3.84 1.76 5.92 <0.001
Indirect Effect
Ilness history of «  Health facility 1.17 0.49 1.85 0.001
infants «— Immunization status -1.77 -2.46 -1.07 <0.001
Nutritional < Birth weight -1.09 -1.82 -0.36 0.003
intake of infants <  Exclusive breastfeeding -1.09 -1.80 -0.38 0.002
«— Maternal education -1.40 -2.19 -0.62 <0.001
Exclusive « Parental income 1.25 0.59 1.92 <0.001
breastfeeding

N observation= 200
Log likelihood= -361.91

Table 6 shows that there was an effect
on the relationship among variables. It
could be directly or indirectly affected
infant mortality.

Infant mortality was directly affected
by clean and healthy life behavior (b=-5.35;
95% Cl= -7.75 to -2.94; p<0.001), nutritio-
nal intake (OR=4.07; 95%CI=2.25 to 5.89;
p <0.001), illness history of infants (b=
3.03; 95% CI= 1.34 to 4.72; p<0.001), envi-
ronmental hygiene (b=3.84; 95%CI=1.76 to
5.92; p<0.001). Infant mortality was
indirectly affected by exclusive breastfeed-
ing (b=-1.09; 95%CI= -1.80 to -0.038; p=
0.002), family income (b=-1.25; 95% CI=
0.59 to 1.92; p<0.001), maternal education
(b= -1.40; 95%CI=-2.19 to -0.62; p<0.001),
immunization status (b=-1.77; 95%CI=-
2.46 to -0.07; p<0.001), LBW (b=-1.09;
95% CI= -1.82 to -0.36; p=0.003), health
care facilities (OR=1.17; 95%CI=0.49 to
1.85; p=0.001).
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DISCUSSION

1. The effect of clean and healthy life

behavior on infants mortality
The results of this study showed that there
was a direct effect of clean and healthy life
behavior on infant mortality. The result was
statistically significant (b=-5.34; 95%CI=-
7.75 to -2.94; p<0.001). The infants whose
families implemented clean and healthy life
habits had 5.34 units lower loggodd of
experiencing death than the infants whose
families did not implement clean and
healthy life behavior.

This is in line with a study by Vijay
and Patel (2020) that infant mortality was
caused by the clean and healthy life
behavior of the mother towards the baby.
The risk of infant mortality in Bangladesh
was 1.5 times higher for mothers who did
not give birth in health care facilities, was
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not handled by health workers, and did not
monitor their baby's development.

The clean and healthy life behavior
program included several points that were
likely to cause infant mortality, as stated by
Kawuki et al.,, (2020) in Nangabo South
Africa, babies who lived in households that
had toilets, used clean water and good
water sanitation would reduce the sick each
month. In addition, 34% of babies with
poor handwashing habits experienced sick
every month. In infants aged 1-6 months,
the habit of mothers washing their hands
before breastfeeding was a great concern
because it could reduce diarrhea in babies.
Based on a study conducted in Cordoba,
39% of babies who lived with family
members who smoke had respiratory
problems and 14.9% of babies had acute
respiratory problems that lead to death
(Teijeiro et al., 2020).

2, The effect of exclusive breastfeed-

ing on infants mortality
The result of this study showed that there
was an indirect effect between exclusive
breastfeeding and infant mortality. The
result was statistically significant (b= -1.09;
95% CI= -1.80 to -0.38; p=0.002). The
infants who were exclusively breastfed had
an illness history less frequently and had
good growth and development. The infants
who were exclusively breastfed had 1.09
units lower loggodd of experiencing death
than the infants who were not exclusively
breastfed.

Based on a study conducted by Dalili
et al., (2019), the duration of breastfeeding
in infants greatly affected the quality of the
baby's immune system. The infants who
had breastfeeding duration of fewer than 4
months were categorized as heterogeneity.
Based on the result of the study, the signifi-
cant illnesses (p<0.001) were respiratory
disease, obesity, stunting, and sudden
infant death syndrome (SIDS).
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The infants who were sick needed more
adequate breast milk intake. However, there
were obstacles for mothers to provide exclu-
sive breastfeeding. Some mothers con-
strained by work or thought that giving
formula milk could provide adequate nutri-
tion for the baby (Alianmoghaddam et al.,
2018). Providing adequate breastfeeding
could increase the recovery duration for
infants who were in low immunity (Little et
al., 2019).

3. The effect of family income on

infants mortality

The results of this study indicated that
family income had an indirect effect on
infant mortality. The result was statistically
significant (b=1.25; 95%CI=0.59 to 1.92;
p<0.001). The infants whose families had
high income could receive good health care
and nutrition assurance compared to the
infants whose families had low income. The
infants whose families were low-income
had 1.25 units higher logodd of expe-
riencing death.

This is in line with a study conducted
by Garcia et al., (2019) on income that
family income statistically did not affect
infant mortality but rather on biological
factors such as low birth weight, disease
burden, and preterm birth. According to a
study conducted by Kumar et al., (2020),
there were more babies born to families
with low/poor economic status than babies
with high economic status.

Based on a study conducted in India,
62% of infant mortality cases was caused by
inequality of family wealth which caused
malnutrition in children. This phenomenon
occurred in all regions. However, in certain
conditions in rural families, they had
natural resources available to meet the
nutritional needs of babies such as springs
and vegetables. Families with low economic
levels tend to have poor hygiene habits thus
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increasing the incidence of illness in infants
(Singh et al., 2019).

4. The effect of maternal education

on infants mortality

The result of this study indicated that there
was an indirect effect between maternal
education and infant mortality. The result
was statistically significant (b=-1.40; 95%
CI= -2.19 to -0.62; p<0.001). The infants
whose mothers were above high school
education received better health care. The
infants whose mothers were above high
school education had 1.40 units lower
logodd of experiencing death than the
infants whose mothers were above high
school education.

Maternal education played a major
role in infant mortality. Maternal education
affected maternal knowledge, especially
about the health of mothers and infants.
The lack of knowledge reduced the use of
health services. As a result, it inhibited both
preventive and curative steps in infant
health. In addition, the health care for
infants decreased. High-educated mothers
were more likely to have their pregnancies
checked, thus preventing low birth weight
and the nutrition of the babies was
relatively fulfilled (Shrestha, 2020).

This is supported by Tambunan et al.
(2020) that infants with low birth weight
needed more health care than infants with
normal birth weight. Poor knowledge of
mothers and fathers caused low treatment
strategies that were suitable for the baby's
condition. Health care for babies was not in
line with the needs that should be obtained
by the infants with certain health problems.
5. The effect of nutritional intake of

infants on infants mortality
The result of this study indicated that the
nutritional intake of infants had a direct
effect on infant mortality. The result was
statistically significant (b= 4.07; 95%CI=
2.25 to 5.89; p<0.001). The infants who
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received good nutrition would have good
endurance. The infants who received poor
nutrition had 1.40 units lower loggodd of
experiencing infant mortality than the
infants who received good nutrition.

According to a study by Pai et al,
(2018), the fulfillment of infant nutrition
with breast milk obtained from the mother
affected the baby's immunity. The infants
who were born had environmental adjust-
ments. The breastfeeding could form and
activate the baby's immunity in the external
environment. Malnutrition in infants
caused susceptibility to infection. The
infants who were infected were 5 times
more likely to die than the infants who were
not infected (Sania et al., 2018).

This study was in line with another
study that infants who were adequately
breastfed rarely had illnesses such as
diarrhea, anemia, or respiratory disease
(p<0.001). The fulfillment of good nutrition
could speed up the healing process. Suffi-
cient nutrition for babies by providing
formula milk, cereal, and instant baby
porridge could only meet 50% of the micro-
nutrients needed by the infants (Gomez-
Martin et al., 2019).

6. The effect of immunization status

on infants mortality

The result of this study indicated that
immunization status had an indirect effect
on infant mortality. The result was statis-
tically significant (b=-1.77; 95%CI=-2.46 to
-1.07; p<0.001). The infants with complete
immunization status had more self-protec-
tion. The infants whose immunization
status was complete had 1.77 units lower
loggodd than the infants whose immuni-
zation status was incomplete.

This is in line with a study by Duszyn-
ski et al., (2019) that there was a difference
in infant mortality between infants who
were obedient to do immunization up to the
age of 4-6 months, decreasing from 127.4 to
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59.3 per 100,000 infants at that age. Infant
mortality were caused by infectious
diseases. It could be prevented through
immunization, such as respiratory infec-
tions that were very common in infants
(Baral et al., 2020).

This is in line with another study
about the evaluation of infant mortality in
Brazil by Camargos et al., (2020). After
implementing the massive infant immu-
nization program, the incidence of infant
mortality caused by meningitis, pneumo-
nia, and diarrhea decreased significantly
(p<0.005) each year. Infant mortality from
viral infection was exacerbated by a poor
innate antibody system (Lindholm et al.,
2020).

7. The effect of illness history of

infants on infants mortality

The results of this study indicated that the
illness history of the infants had a direct
effect on infant mortality. This was statis-
tically significant (b=3.03; 95%CI= 1.34 to
4.72; p<0.001). The infants with a good
medical history were less likely to get sick.
The infants who were frequently sick had a
3.03 unit higher loggodd of having death.

This is in line with a study conducted
by McAllister et al., (2019) which observed
that all sick infants in the world were
caused by pneumonia, pneumonia due to
HIV and other causes, 49% of deaths
occurred in infants with pneumonia. All of
these infants had a history of poor health.
They were aggravated by other infant
conditions such as LBW, dyspnea, mal-
nutrition, non-exclusive breastfeeding,
indoor air pollution, incomplete immuniza-
tion, and pediatric HIV.

There was a decrease in infant morbi-
dity in the last five years due to pneumonia,
diphtheria, high fever, and a significant
reduction in mortality (p<0.005) from 8.3
to 3.6 per 1000 live birth rates (Onambele
et al., 2019). Based on the illness history of
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infants, it often occurred in infants born
prematurely or infants who had LBW
(Yamakawa et al., 2016).

8. The effect of birth weight on

infants mortality

The result of this study indicated that LBW
had an indirect effect on infant mortality. The
result was statistically significant (b=-1.09;
95%CI=- 1.82 t0 -0.36; p=0.003). The infants
whose birth weight was normal had a 1.09
units lower loggodd of having death than the
infants whose birth weight was abnormal.

This is in line with a study that caused
infants with LBW to be more susceptible to
experience illnesses such as heart problems,
respiratory problems, chronic lung disease
which had the potential to die (Su et al.,
2016). The infants with LBW had a 1.3 times
lower quality of life and ability to adapt until
the age of 5 years than the infants with
normal birth weight (Vidhale, 2020).

The infants with LBW were susceptible
to death because they had birth defect by
6.2%, such as heart defects, digestive system
disorders, and labiopalatoskizis. Infant
mortality with disabilities was more common
and statistically significant (p<0.005) than
infants without disabilities (Kawasaki et al.,
2020).

9. The effect of cleanliness of home
environment on infants mortality
The result of this study indicated that the
cleanliness of the home environment had a
direct effect on infant mortality. The result
was statistically significant (b=3.84; 95%
CI= 1.76 to 5.92; p<0.001). The infants who
lived in clean environments tend to have a
good level of health. The infants who lived
in poor environments had 3.84 units higher
loggodd of experiencing death than the

infants who lived in clean environments.

Based on a study by Gouveia et al.
(2018), a clean environment would improve
the infants’ health. Poor environment, espe-
cially air circulation in the house, caused
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respiratory tract disorders in infants. There
was a significant result of infants who died
from respiratory problems due to the effect
of poor air sanitation. Infant mortality
could be reduced by changing the environ-
mental hygiene, especially the right waste
management, the clean waters, and the
awareness to maintain environmental hy-
giene periodically (Karimi and Shokri-
nezhad, 2020).
10. The effect of the health care faci-
lity on infants mortality

The result of this study indicated that health
care had an indirect effect on infant
mortality. The result was statistically signi-
ficant (b= 1.17; 95%CI= 0.49 to 1.85; p=
0.001). The infants who received secondary
health care were mostly in a more serious
condition. The infants who received
secondary health care had 1.17 units higher
loggodd of experiencing death than the
infants who received primary health care.

Basic health care should focus on
promotive and preventive management. In
caring for infants' health, ignoring promotive
steps could affect the quality of children's
health. In this study, almost 80% of healthy
infants accessed primary health care both in
the community health center or with an
independent practice midwife, another 20%
usually visited a specialist in a clinic due to
family beliefs (Njoh et al., 2019)

In the case of infant mortality, almost
75% of the infants visited the hospital when
they had experienced ongoing illness, while
35% of the infants visited the community
health center for economic reasons. The
greater the coverage of primary health care,
the more maternal and infant mortality could
be prevented (Akinlo and Sulola, 2019).
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