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ABSTRACT

Background: Globally, the number of neo-
natal death in 2018 was 7,000 cases per day.
Three-quarters of deaths occurred in the first
week of life and 40% of them died in the first 24
hours after birth. Neonatal death is affected by
various factors such as direct factors from the
baby and indirect factors from the mother. It is
also affected by external factors such as
socioeconomic conditions. This study aimed to
examine the biological and socio-demographic
factors affecting neonatal death in Karanganyar
Regency, Central Java.

Subjects and Method: This was a case
control study conducted in Karanganyar,
Central Java. The population was all infants at
neonatal age in Karanganyar Regency. The
sample was 200 respondents with 50 cases of
neonatal death and 150 infants who were alive
during the neonatal period. This study used
fixed disease sampling. The dependent variable
was neonatal death. The independent variables
were Mid-Upper Arm Circumference (MUAC)
of the mother, maternal age, maternal educa-
tion, maternal occupation, total family income,
number of maternal deliveries, and the Alert
Village level. The data were analyzed using
logistic regression analysis with STATA 14.
Results: The risk of neonatal death decreased
with maternal MUAC > 23.5 cm (b=-1.19; 95%
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CI=-2.02 to -0.36; p=0.005); maternal age
between 20—35 years (b=-0.98; 95%CI=-1.76 to
-0.20; p=0.014); maternal education >Senior
High School (b=-0.67; 95%CI=-1.46 to 0.12; p=
0.097); unemployed mothers (b= -1.07; 95%
CI= -1.95 to -0.19; p= 0.017); total family
income >Rp 1,833,000 (b= -1.17; 95%CI=-2.04
to -0.30; p=0.008); and the number of birth
deliveries of 2-4 (b=-0.79; 95%CI=-1.53 to -
0.05; p= 0.036). The level of Alert Village had a
very low effect on the risk of neonatal death
(ICC was <0.01%).

Conclusion: Neonatal mortality is affected by
maternal MUAC, maternal age, maternal
education, maternal occupation, total family
income, and number of maternal deliveries.
The level of Alert Village has a very low effect
on neonatal death.
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BACKGROUND

One of the important indicators for
assessing the level of welfare including the
degree of health and quality of life in

e-ISSN: 2549-0257

Indonesia is information on child death
which consists of the Neonatal Mortality
Rate (NMR), the Infant Mortality Rate
(IMR), and the Children under-five
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Mortality Rate (CMR). Child mortality rates
help to identify susceptible groups who are
at higher risk of dying. In addition, it is an
input for strategies in reducing this risk,
such as maternal health care and family
planning programs that play a role in the
mother and child survival (National Family
Planning Coordination Board and Central
Bureau of Statistics, 2018).

Globally, in 2018, there were 7000
babies aged 0-28 days who died every day.
Three-quarters of neonatal deaths occurred
in the first week of life, and 40% of them
died in the first 24 hours after birth.
Neonatal death is closely related to the
quality of delivery care and handling of
newborns which was less than optimal after
and the first few days after birth (WHO,
2019).

Based on the results of the Indonesian
Demographic and Health Survey (IDHS) in
2017, the Neonatal Mortality Rate (IMR) in
2017 was 15 per 1000 live births. It showed
that 1 of 67 children died in the first month
of life. This rate decreased when compared
to the IDHS results in 2002-2003, which
was 20 per 1000 live births (National
Family Planning Coordination Board and
Central Bureau of Statistics, 2018).

Efforts to reduce IMR are very
important  because  neonatal death
contributed 73% of infant death in Central
Java. However, the trend of neonatal death
in Central Java from 2014 - 2018 tended to
decrease, from 7.5 per 1000 live births
(KH) to 6.1 per 1000 live births (Central
Java Health Office, 2019).

Neonatal death cases in Karanganyar
from 2014-2018 fluctuated: 87 cases in
2014, 115 cases in 2015, 29 cases in 2016,
113 cases in 2017, 61 cases in 2018. The
highest causes of neonatal death in
Karanganyar in 2018 sequentially were low
birth weight by 27 cases, asphyxia by 12
cases, other causes by 12 cases, sepsis by 7
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cases, and congenital abnormalities by 3
cases (Karanganyar Health Office, 2019).

There were so many programs and
activities carried out by the central govern-
ment, provincial governments, and district/
city governments to reduce the risk of
maternal and child mortality. One of these
programs was Alert Village, which has been
initiated by the Central Government since
2006. This Alert Village aimed to accelerate
the realization of rural and urban village
communities who care, who are responsive,
who can recognize, prevent, and overcome
health problems faced independently.
Therefore, the degree of health increased
(Ministry of Health, 2010).

The Alert Village in Karanganyar has
been activated since 2006 in line with the
Central Government Program. Until 2018,
there were 177 villages/wards in Karang-
anyar that have become 100% standby
villages/wards. Based on the data of 2018
in Karanganyar, 11.86% of the 177 villages/
wards were independent, 22.60% were full,
40.68% were intermediate, and 24.86%
were main (Karanganyar Health Office,
2019).

SUBJECTS AND METHOD

1. Design of the Study

This study was an analytical observational
study with a cross-sectional approach. This
study used multilevel logistic regression
analysis.

2. Population and Sample

The population of this study was all infants
at the neonatal age in Karanganyar. This
study was conducted from January to
December 2019.

3. Variables of the Study

The variables observed in this study were
neonatal death, maternal MUAC, maternal
age, maternal education, maternal occupa-
tion, total family income, the number of
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maternal deliveries, and level of Alert
Village.

4. Operational Definition of Variables
Neonatal death was the death of a
newborn aged 0-28 days in the first month
after birth. The measuring instrument was
the data of the patient's medical record
from the child's health report application
notes. The data scale was categorical data
with code 0 = surviving infants after the
neonatal period and code 1 = dying infants
at the age of 0-28 days.

Maternal nutritional status was the
nutritional status of the mother during
pregnancy. The measuring instrument was
a questionnaire by observing the secondary
data from the MCH Handbook. The data
scale was categorical data. Code 0 = mother
with poor nutritional status (chronic energy
deficiency) if MUAC <23.5 cm; and 1 =
mothers with good nutritional status if
MUAC = 23.5 cm.

Maternal age was the age of the mother
when the data were collected. The mea-
suring instrument was a questionnaire. The
data scale was continuous. The data were
converted into dichotomous data to facili-
tate the analysis. Code 0= age at risk <20 or
>35 years; and 1= age of the mother that
was not at risk between 20-35 years.
Maternal education was the highest
level of formal education a mother has
taken. The measuring instrument was a
questionnaire. The data scale was conti-
nous. The data were converted into dicho-
tomous data to facilitate the analysis. Code
0 = low education (Primary School-Junior
High school / equivalent); and 1 = higher
education (Senior High School, diploma,
higher education).

Maternal occupation was the total
income received by the family from both
the head of the family and family members
as measured by the Minimum Wage of
Karanganyar Regency in 2019. The mea-
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suring instrument was a questionnaire. The
data scale was continuous. The data were
converted into dichotomous data to facili-
tate the analysis. Code 0= employed
mother; and 1= unemployed mother.
Family income was the intake that the
baby received. It could be breast milk for 6
months or additional food at the right age.
The measuring instrument was a question-
naire. The data scale was continuous. The
data were converted into dichotomous data
to facilitate the analysis. Code 0= low
Minimum Wage <Rp 1,833,000; and 1=
high Minimum Wage > Rp 1,833,000.
Number of deliveries was the number of
maternal deliveries including the delivery
histories which were the study subject. The
measuring instrument was a questionnaire.
The data scale was continuous. The data
were converted into dichotomous data to
facilitate the analysis. Code o= at-risk
maternal delivery (1 or > 5); and 1= non-
risk maternal delivery (2-4).

Contextual of the Alert Village was a
village whose inhabitants had readiness of
resources, the ability, and willingness to
prevent and overcome health problems,
disasters, and emergencies independently.
The measuring instrument was the second-
ary of the Alert Village category. The data
scale was categorical data. Code 1= inde-
pendent Alert Village; 2= full; 3:
intermediate; 4= main.

5. Instrument of the Study

The instrument used to collect the primary
data was a closed questionnaire (checklist)
containing the identity according to the
study needs.

6. Data Analysis

Univariate analysis described the distribu-
tion of the variables studied. The data were
grouped according to the type of data. The
continuous data were presented with mean,
standard deviation, minimum, and maxi-
mum values. The dichotomous data were
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inserted into the frequency distribution
table. Bivariate analysis aimed to determine
the relationship between independent and
dependent variables using the Chi-square
test. Multivariate analysis described the
relationship of the effect among variables.
Multivariate analysis was conducted using
multilevel logistic regression analysis.

~. Research Ethics

This study paid attention to the basic
principles of research ethics. This study has

been approved by the Health Research
Ethics Commission of Dr. Moewardi Hos-
pital with the Ethical Clearance Number:
319/II/HREC/2020 on February 21, 2020.

RESULTS

1. Univariate analysis
The characteristics of the sample were
described in Table 1 and 2 below:

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

Variable n Mean SD Min. Max.
Mid-Upper Arm 200 25.54 3.05 20 37.5
Circumference (MUAC) (cm)

Maternal age (years) 200 20.75 5.91 18 43
Family income (Rp) 200 2,042,140 1,789,139 1,000,000 15,000,000
Delivery (time) 200 1.19 1 6

Table 2. The characteristics of the sample (categorical data)

Characteristic n %

Sex of infants

- Male 113 56.50

- Female 87 43.50
Mid-Upper Arm Circumference (MUAC)

- <23.5cm 38 19.00

- =23.5cm 162 81.00
Maternal age

- < 20o0r > 35years 48 24.00

- 20-35years 152 76.00
Maternal education

- < Senior High School 87 43.50

- = Senior High School 113 56.50
Maternal education

- Employed 73 36.50

- Unemployed 127 63.50
Total family income

- Low minimum wage ( < Rp 1,833,000) 68 34.00

- High minimum wage (= Rp 1,833,000) 132 66.00
Number of birth deliveries

- 1or=5 86 43.00

- 24 114 57.00
Level of Alert Village

- Independent 24 12.00

- Full 96 48.00

- Intermediate 56 28.00

- Main 24 12.00
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Table 1 shows that the mean value of
maternal MUAC as the variable was 25.54,
the standard deviation was 3.05, the
minimum value was 20, and the maximum
value was 37.5; the mean value of maternal
age as the variable was 29.75, the standard
deviation was 5.91, the minimum value was
18, and the maximum value was 43; the
mean value of family income as the variable
was IDR 2,942,140, the standard deviation
was IDR 1,789,139, the minimum value was
IDR 1,000,000, and the maximum value
was IDR 15,000,000; the mean value of
maternal deliveries as the variable was 2.13,
the standard deviation was 1.19, the
minimum value was 1, and the maximum
value was 6.

Table 2 shows that most of the study
subjects were male by 113 people (56.5%),
most of the study subjects with MUAC >

23.5 cm were 162 people (81%), most of the
study subjects were 152 mothers (76%)
aged 20-35 years old, most of the study
subjects with > Senior High Education were
113 mothers (56.5%), most of the study
subjects who were unemployed were 127
people (63.5%), most of the study subjects
who had total family income with a high
minimum wage > IDR 1,833,000, were 132
people (66%), most of the study subjects
with a total of 2-4 maternal deliveries were
114 people (57%), and most of the Alert
Village level who were full were 96 people
(48%).

2. Bivariat analysis

Bivariate analysis aimed to see the
relationship between the independent
variables and the dependent variable which
was analyzed using the Chi-square test.

Table 3. The result of the Chi-square of the effect of MUAC, maternal age, educa-
tion, occupation, family income, and birth of deliveries on neonatal death

Neonatal death status (95%) CI
Ingep?ndent S}lrviving .Dying Total OR Lower Upper
ariable infants infants limit limit
n % n % n %
MUAC
- <23.5cm 22 57.9 16 42.1 38 100 0.37 0.16 0.83 0.007
- >23.5cm 128 79.0 34 21.0 162 100
Age
- <20 or >35 years 30 62.5 18 37.5 48 100 0.4 0.91 0.96 0.022
- 20-35 years 120 78.9 32 211 152 100
Education
- <Senior High 58 66.7 29 33.3 87 100
School 6
- =Senior High 92 814 21 18.6 113 100 0-4 0.22 0.92 0.017
School
Occupation
- Employed 53 72.6 20 27.4 73 100
- Unemployed 97 76.4 30 23.6 127 100 0.82 0.40 1.68 0-553
Family income
- Low minimum 43 63.2 25 36.8 68 100
wage | 0.40 0.20 0.82 0.006
- High minimum 107 811 25 18.9 132 100
wage
Number of deliveries
-10r=5 59 68.6 27 314 86 100 0.55 0.27 110 0.070
- 2-4 91 70.8 23 20.2 114 100
www.thejmch.com 210
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Table 3 below presents the results of
the bivariate analysis using the Chi-square
test on the effect of maternal MUAC,
maternal age, maternal education, maternal
occupation, total family income, and
number of maternal deliveries on the risk of
neonatal death.

Table 3 shows that mothers with
MUAC = 23.5 cm were 0.37 times less likely
to cause neonatal death than mothers with
MUAC <23.5 cm (OR=0.37; 95%CI=0.16 to
0.83; p=0.007); Mothers aged 20-35 years
were 0.44 times less likely to cause neo-
natal death than mothers aged <20 or >35
years (OR=0.44; 95%CI=0.21 to 0.96; p=
0.022); Mothers with > Senior High School
education were 0.46 times less likely to
cause neonatal death than mothers with
<Senior High School education (OR=0.46;
95%CI=0.22 t0 0.92; p=0.017).

Unemployed mothers were 0.82 times
less likely to cause neonatal death than
mothers who were employed (OR=0.82;
95%CI= 0.40 to 1.68; p=0.553); The total
family income with a high Minimum Wage
(=Rp 1,833,000) was 0.40 times less likely
to cause neonatal death than mothers with
total family income <IDR 1,833,000 (OR=
0.40; 95%CI=0.20 to 0.82; p=0.006); The
number of maternal deliveries of the
second to the fourth had a 1.8 times less
risk of causing neonatal death than the
number of maternal delivery of the first to
>5 (OR= 0.55; 95%CI= 0.27 to 1.10; p=
0.070).

3. Multivariate analysis

This study used a multilevel logistic
regression analysis model where the
variables at level 1 consisted of maternal

www.thejmch.com

MUAC, maternal age, maternal education,
maternal occupation, amount of family
income, and the number of maternal
deliveries, while at level 2 was the Alert
Village level.

Table 4 shows that there was a
relationship between several variables on
neonatal death. Neonates from mothers
with  MUAC =23.5 cm had a logodd
(probability) of dying by 1.19 lower than
maternal MUAC <23.5 cm (b=-1.19;
95%CI=-2.02 t0 -0.36; p=0.005); Neonates
from mothers aged 20-35 years had a
logodd (probability) of dying by 0.98 units
lower than mothers aged <20 or> 35 years
(b=-0.98; 95%CI=-1.76 to -0.20; p=0.014) ;
Neonates from mothers with > Senior High
School education had a logodd (probability)
of dying by 0.67 units lower than the
mothers with < Senior High School educa-
tion (b=-0.67; 95%Cl=-1.46 to 0.12; p=
0.097); Neonates from unemployed
mothers had a logodd (probability) of dying
by 1.07 units lower than employed mothers
(b= -1.07; 95%CI=-1.95 t0 -0.19; p=0.017);
Neonates from mothers with total family
income >=Rp 1,833,000 had a logodd
(probability) of dying by 1.17 units lower
than the total family income <IDR
1,833,000 (b=-1.17; 95%CI=-2.04 to -0.30;
p=0.008); Neonates from mothers with the
number of maternal deliveries by 2—4 times
had a logodd (likelihood) of death of 0.79
units lower than the number of maternal
deliveries by 1 or > 5 times (b=-0.79; 95%
CI=-1.53 to -0.05; p=0.036). Meanwhile,
the contextual effect of the Alert Village was
very low on the risk of neonatal death (ICC
was <0.01%).
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Table 4. The result of multilevel logistic regression analysis of the contextual
effect of Alert Villages and socio-demographic determinants on neonatal death

Regression 95% CI
Independent Variable coefficient Lower Upper P
(b) Limit Limit
Fixed Effect
MUAC (=23.5 cm) -1.19 -2.02 -0.36 0.005
Age (20-35) -0.98 -1.76 -0.20 0.014
Education (= Senior High School) -0.67 -1.46 0.12 0.097
Occupation (unemployed) -1.07 -1.95 -0.19 0.017
Family income (=Rp 1,833,000) -1.17 -2.04 -0.30 0.008
Number of deliveries (2-4) -0.79 -1.53 -0.05 0.036
Constant 2.65 1.13 4.16 0.001
Random Effect
Alert Village
Var (Constant) <0.001
N observation 200
N group 25
Log Likelihood -96.92
LR test vs logistic regression p<0.001
Intra Class Correlation (ICC) <0.01%

DISCUSSION

1. The effect of maternal MUAC on
neonatal death
Mid-Upper Arm Circumference (MUAC)
was an anthropometric measure that
describes the nutritional status of pregnant
women. MUAC was one of the measuring
instruments to identify CED which was
quite good. Pregnant women with MUAC
<23.5 cm indicated that the mother had
CED (Chronic Energy Deficiency). CED was
caused by an imbalance among nutritional
fulfillment, thus causing LBW for babies
(Pinem, 2009; Nurmayanti et al., 2017).
CED was caused by dietary factors
(the elements of variety and portions that
were unfulfilled). CED or malnutrition
status indicated that the mother had
malnutrition for a long time. It would cause
the nutritional needs for the growth and
development of the fetus in the uterus to
experience obstacles. Nutritional factors
were considered as one of the determinants
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of maternal and fetal health. Maternal
nutritional ~ status  determined  the
development of the fetus in the uterus. CED
caused stunted fetal growth, low birth
weight, impaired growth and development
of vital organs, and increased the risk of
infants’ morbidity and mortality (LBW)
(Moore et al.,, 2004; Azizah & Adriani,
2018; Puspitaningrum, 2018; Meltzer et al.,
2011).

The relationship between nutritional
status and LBW is in line with a study
conducted by Wigunantiningsih and
Fakhidah (2017) that the nutritional status
of pregnant women affected the infant
weight. Malnutrition during pregnancy was
an important factor that should be the focus
of attention of every health personnel in
decreasing neonatal death. The data
showed that the higher the number of
malnourished mothers during pregnancy,
the more infants died in the first 28 days of
birth (Amuka et al., 2019).
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There was a significant relationship
between socio-economic and environmen-
tal factors of mothers and the birth weight
of newborns. Mothers who did not have
formal education, in rural areas far from
health care facilities, aged 20 years old at
delivery, and had a low monthly income
were identified as risk factors for low birth
weight. One of the strategies to reduce the
risk of LBW was by controlling the gesta-
tional age, improving the socio-economic
condition of the family, and improving the
environmental conditions in the family and
work environment (Demelash et al., 2015;
Kaboré et al., 2016).

2. The effect of maternal age on

neonatal death

The risk of neonatal death was affected by
various factors, including factors coming
from the mother, baby, environment, and
health care. One of the maternal factors
that increased the risk of neonatal death
was the age at delivery. Pregnancy and
delivery at the age <20 or =35 years
increased the risk of death in mothers and
babies (Manuaba et al., 2009; Anggondo-
wati et al., 2017; Ministry of Health, 2018).

Pregnancy at =35 years of age
increased the risk of having a baby with
congenital defects, chromosomal abnorma-
lities, infection, and birth trauma. Maternal
age <20 years or >35 years was at risk of
giving birth to a baby with asphyxia. Mater-
nal age during pregnancy also increased the
risk of anemia. The older the maternal age
during pregnancy, the more increase the
risk of anemia in mothers. Anemia in preg-
nancy was one of the factors causing LBW.
Asphyxia, LBW, birth trauma, infection,
and congenital abnormalities or defects
were the direct causes of neonatal death
(Curtis, 1999; Wigunantiningsih and
Fakhidah, 2017; Paramitasari et al., 2018).

According to a study conducted by
Akinyemi et al., (2015), the use of antenatal
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care and biodemographic factors such as
gestational distance, maternal age, and
birth size were important determinants of
neonatal death. Babies born to mothers
aged <20 years or >35 years had a higher
risk of death by 50%. The increased risk of
neonatal death was 14% higher for neonates
born to mothers aged <18 years than those
born to older mothers (Mekonnen et al.,
2013). In addition, there was a lower risk of
death for infants born to mothers aged 25 -
34 years compared to the mothers aged 12-
24 years (Maniruzzaman et al., 2018).

3. The effect of maternal education

on neonatal death

Based on the statistical result that was close
to significant, there was a relationship or
effect between education level and neonatal
death, but the relationship was not quite
strong. Descriptive analysis showed that
56.50% of the respondents had secondary
and upper secondary education levels.
Maternal education was one of the indirect
factors causing maternal and perinatal
mortality. The level of education was one of
the predisposing factors affecting know-
ledge and attitude towards health
(Prawirohardjo, 2009).

Infants born to mothers with
secondary or higher education were asso-
ciated with a 32% reduced risk of neonatal
death compared to uneducated mothers.
Education for women was the foundation
for improving health. In addition, maternal
education was essensial to improve neo-
natal survival. Improving women education
was a long-term strategy for improving
pregnancy outcomes and neonatal survival
(Mekonnen et al., 2013).

Women with low education levels
would have a higher risk of giving birth to
low birth weight. This is related to adjust-
ment to meeting the needs for antenatal
care (Mekonnen et al., 2013; Nurahmawati
et al., 2017). Mothers who had secondary or
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higher education had a logodd of
decreasing neonatal death with an AOR=
0.51; 95%CI= 0.32 to 0.83 and p= 0.007,
compared to uneducated mothers (Abir et
al., 2015).

4. The effect of maternal occupation

on neonatal death

Based on the result of the multivariate ana-
lysis conducted to determine the various
demographic and health care factors affect-
ing neonatal, infant, and child mortality,
71% of child deaths occurred in the neo-
natal period. Employed mothers had a
higher possibility of the risk of neonatal
mortality with an OR value by 1.48, the risk
of infant mortality with an OR value by 1.51,
and child mortality with an OR value by
1.46 than unemployed mothers (Helova et
al., 2016).

The work environment could create
health problems for women. Reproductive
health problems could be experienced by
employed women with mild to severe levels.
Some disorders that could be experienced
by employed women were menstrual
pattern disorders, infertility, premature
birth, breastfeeding, and other disorders. In
addition, employed mothers had little time
to care for themselves and their babies.
Pregnancy would affect the quality of
antenatal care performed, thus affecting the
fetus and increasing the risk of neonatal
death. Benefit payments for mothers on
maternity leave could reduce neonatal
death by reducing maternal work pressure.
This action provided more financial support
for the family. Neonatal care required
intensive care when the mother was expe-
riencing work pressure that made it
impossible for the mother to care for her
baby (Maniruzzaman et al., 2018).

According to a study (Abir et al., 2015),
employed mothers increased the likelihood
of the risk of neonatal mortality with values
of (AOR = 1.35; 95% CI = 1.01 to 1.80; p =
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0.040) with a significance level of 95%.
This showed that employed mothers had a
risk of neonatal death 1.35 times higher
than unemployed mothers.

5. The effect of total family income on

neonatal death

Based on the results of the univariate data
processing, 107 respondents had income of
>the Regency Minimum Wage. According
to a study (Shibre et al., 2020), positive
economic growth in Ethiopia has reduced
the neonatal mortality rate in that country
where studies were conducted in 2000-
2016. Family or household income was
income received by a household, coming
from the head of the family or from family
members. Family income was an indirect
factor causing maternal and perinatal
mortality and morbidity (Prawirohardjo,
2009).

Family income is linked to the
family's ability to meet basic needs and
obtain health care. High family income
would reduce the risk of LBW because the
mother would have low stress compared to
low/lower family income (Trisnawati et al.,
2018). This study is in line with the results
of other studies that the father's education
level had a negative correlation with neo-
natal mortality. Father's education showed
the highest and significant coefficient of
improvement in socio-economic conditions
and child mortality (Maniruzzaman et al.,
2018). This study is in line with Kc et al.
(2019) that the results of the multivariate
analysis of all variables showed that wealth
status (family economic conditions), resi-
dence, province, and ecological zone and
ethnicity was related to neonatal death. The
neonatal mortality rate for women in the
poorest quintile was AOR=1.37, 95%CI=
1.21 to 1.54. The better understanding of the
influential factors across wealth quintiles
was important for prioritizing interventions
needed to improve neonatal survival.
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6. The effect of the number of mater-

nal deliveries on neonatal death
Neonates from mothers with the number of
deliveries by 2-4 times had a 0.79 lower
likelihood of neonatal death than mothers
with the number of deliveries by 1 or > 5
times. This study is in line with Maniruzza-
man et al. (2018) that neonatal mortality
was affected by birth order. The result was
statistically significant: from 8753 respon-
dents, 8247 neonates were alive and 506
neonates died. Based on the number of
neonates who died, 442 cases (87.40%)
came first, while the rest came second, and
SO on.

Neonatal death is a health problem
that occurs in developing countries. The
causes of neonatal death vary widely and
often depend on individual health services
and health habits. The common causes of
neonatal death are infectious disease,
preterm birth, and asphyxia (Garba et al.,
2017). This study is in line with (Akinyemi
et al., 2015) who used a simple regression
formula to assess factors associated with
neonatal mortality that the first, fourth
birth or more had a higher risk of death in
the neonatal period compared to the second
up to third birth. In assessing the effect of
bio-demographic factors, male sex and high
birth order by 4 and above were risk factors
for neonatal death.

7. The contextual effect of Alert
Village on neonatal death
The result of this study showed that the
contextual level of the Alert Village was very
low on the risk of neonatal death. The result
of this study is in line with a study (Suryani,
2011) that there was no relationship
between the Alert Village level and infant
mortality. It showed that the higher the
Alert Village level, the infant mortality
cases were not lower or almost the same.
Many factors affected infant mortality,
including maternal age at the delivery
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process, maternal education, birth attend-
ants, the baby's breathing condition, birth
weight, prematurity, ANC visits, and
breastfeeding.

The result of this study was not in line
with Kc et al. (2019), which stated that
women who lived in rural areas had a
higher risk of neonatal mortality (AOR=
1.28; 95% CI= 1.13 t0 1.44). A study by Wu
et al. (2016) stated that neonatal death in
Shenyang decreased significantly from 1997
to 2014 which occurred in urban areas by
3.67 per 1,000 live births. However, there
were 6.68 per 1000 live births in rural
areas. All villages in Karanganyar Regency
were Alert Villages but the guidance for
these villages was only at the beginning of
its formation. Therefore, the concept of
Alert Villages, namely community empo-
werment in the health sector, has not been
implemented by the Alert Village team at
the village/wards level. It was expected that
the village communities were able to
identify and solve health problems in their
area (Sulaeman et al., 2012).

The factors inhibiting the activities of
the Alert Village were the lack of regenera-
tion of health cadres, the apathetic resi-
dents, the busyness of the organization, and
the Village Health Post (Poskesdes) that
was not functioning properly. Alert Village
would be successful if there was an active
role from the community members in the
villages/wards area. Therefore, the commu-
nity would strive for community health
independently, medical emergency treat-
ment through the effort of health commu-
nity-based services, and increase coopera-
tion among the communities (Surya and
Sunarto, 2016). Alert Village would run
poorly if there is no change in the organiza-
tional structure in the form of village
forums, village regulations regarding Alert
Villages, and community self-help. Sociali-
zation of the village regulations needs to be
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done to encourage community participa-
tion; in addition, community self-help is
important to encourage community inde-
pendence (Maretalinia and Wibowo, 2019).
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