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Objective: Infant mortality remains a critical global public health concern, with
2.4 million neonates dying within the first month of life in 2020. In Indonesia, the
infant mortality rate stood at 16.85 per 1,000 live births in 2022, with Papua
Province reporting the highest incidence. This study seeks to examine the
determinants of infant mortality in Indonesia, with a focus on maternal age,
antenatal care, immunization status, delivery conditions, parity, educational
attainment, maternal employment, household income, and housing characteristics.
Materials and Methods: This study utilized a quantitative cross-sectional design,
analyzing secondary data from the Indonesian Demographic and Health Survey
(IDHS) 2017. The sample comprised 658 women aged 15-49 years who delivered
infants aged 0-11 months between 2012 and 2017 in Papua Province. The
analytical approach consisted of three phases: univariate analysis to assess
frequency distributions, bivariate analysis employing logistic regression (p <
0.05) to examine associations, and multivariate analysis using multiple logistic
regression for simultaneous variable assessment. Variables with p-values < 0.25
were retained, while those exceeding 0.05 were sequentially eliminated, with
emphasis on Odds Ratio (OR) variations.

Results: The analysis identified maternal education level as the most significant
predictor of infant mortality, demonstrating an Adjusted Odds Ratio (AOR) of
43.579 (p-value = 0.000, 95% CI = 5.549-342.235). Mothers with only basic
education were 43.57 times more likely to experience infant mortality compared
to those with advanced education.

Conclusions: Maternal socioeconomic factors exert a substantial influence on
infant mortality in Papua Province, and these findings can guide targeted
interventions to mitigate mortality rates in the region.
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Highlights:

1. This study focused on Papua, which had the highest infant mortality rate, using a multivariate approach to analyze
various factors. Data from the IDHS 2017 and robust statistical analysis were expected to aid in formulating
effective health policies.

2. The uniqueness of this research lies in its broader scope of variables, including education and employment, while
considering the social and cultural context of Papua, providing new insights into infant health issues.
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INTRODUCTION

Infant mortality persists as a critical global public health
challenge. As reported by WHO (2022), approximately
2.4 million neonates died within their first month of life
in 2020, equating to nearly 6,700 daily infant deaths that
accounted for 47% of under-five mortality. This metric
serves as a key indicator of regional and national
welfare and healthcare quality. Beyond its profound
psychosocial consequences for affected families, infant
mortality adversely impacts socioeconomic develop-
ment.!

The infant mortality rate (IMR) in Papua has decreased
from 129 in 1971 to 38 in 2021. However, Papua still
has the highest IMR in Indonesia. This requires
attention from the government, health institutions,
international organizations, and civil society. According
to the 2020 Population Census, Papua's IMR is 38.17,
meaning there are 38-39 infant deaths per 1,000 live
births, more than twice the national average of 16.85.

As a sensitive population health indicator, IMR reflects
healthcare system effectiveness, with lower values
denoting superior service quality.? The Sustainable
Development Goals (SDGs) target reducing IMR to <12
per 1,000 live births by 2030. Indonesia has implement-
ed multifaceted interventions including facility-based
deliveries attended by skilled health personnel and
standardized neonatal care protocols. These measures
have contributed to a 90% IMR reduction over five
decades - from 26 (2010 Census) to 16.85 (2020
Census) per 1,000 live births. Expanded immunization
coverage and prolonged breastfeeding duration have
been key determinants of this improvement. According
to Central Statistics Agency (BPS) 2022 data,
Indonesia's national IMR reached 16.85, with Papua
maintaining the highest regional rate (38.17).2

Established determinants of infant mortality encompass
maternal age, antenatal care frequency, tetanus toxoid
immunization status, delivery location and attendant,
birth intervals, parity, maternal education, employment
status, household income, residential location, and
housing characteristics. Current IMR reduction
strategies emphasize skilled birth attendance and
standardized newborn care protocols. This study
investigates the multifactorial determinants of infant
mortality in Indonesia.
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MATERIALS AND METHODS

This observational study employed a cross-sectional
design to examine determinants of infant mortality in
Papua Province. Conducted from January to March
2024, the investigation applied predetermined inclusion
and exclusion criteria for participant selection. The final
cohort comprised 658 female respondents (aged 15-49
years) who delivered infants between 2012-2017.
Primary independent variables - maternal age, antenatal
care frequency, tetanus toxoid immunization status,
delivery location, and housing characteristics - were
extracted from the Indonesian Demographic and Health
Survey (IDHS) 2017. The study received -ethical
clearance from Universitas Airlangga Surabaya
(Approval No. 60/EC/KEPK/FKUA/2024; February 29,
2024).

Analytical procedures progressed through three phases:
Univariate analysis characterized frequency distribu-
tions for both the outcome variable (infant mortality)
and predictor variables (including maternal character-
istics, healthcare utilization metrics, and socioeconomic
factors). Bivariate analysis assessed crude associations
between independent and dependent variables through
simple logistic regression (0=0.05, 95% CI). The final
stage employed multiple logistic regression for
multivariate modeling, incorporating variables demons-
trating preliminary associations (p<0.25) while
sequentially eliminating non-significant predictors
(p>0.05). Model refinement continued until all retained
variables achieved statistical significance (p<0.05), with
monitoring of odds ratio stability throughout the
elimination process.

RESULTS AND DISCUSSION

The study findings demonstrate respondent character-
istics as detailed in Table 1. Potential covariates for
multiple logistic regression analysis were selected from
Table 2 based on a significance threshold of p < 0.25.4
The qualifying variables included maternal age,
antenatal care (ANC) attendance, tetanus toxoid
immunization status, delivery location, and residential
building characteristics.

Four  hypotheses concerning infant mortality
determinants were examined. Analytical outcomes
revealed differential significance among these factors.
First, antenatal care visits demonstrated no significant
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Table 1. Characteristics of respondents

Characteristics Frequency (n) Percent (%)

Maternal age

<20 years 142 21.6

20-35 years 321 48.8

> 35 years 195 29.6
Pregnancy check-ups

First ANC 492 74.8

Complete ANC 166 25.2
Tetanus toxoid immunization

No 522 79.3

Yes 136 20.7
Maternity center

No health facilities 157 23.9

Health facilities 501 76.1
Residential Building

Not liveable 117 17.8

Liveable 541 82.2
Total 658 100.0

Table 2. Relationship of mother's age, pregnancy check-up, tetanus toxoid immunization, place of
delivery, and building residence to infant mortality

Infant mortality

Characteristics Die Live Total P vslue
n % n % n %
Maternal age
<20 years 36 5.5 106 16.1 142 21.6 0295
20-35 years 72 10.9 249 37.8 321 48.8 0:609
> 35 years 40 6.1 155 23.6 195 29.6
Total 148 22.5 510 77.5 658 100.0
Pregnancy check-ups
First ANC 103 15.7 381 59.1 492 74.8 0.100
Complete ANC 45 6.8 121 18.4 166 25.2 '
Total 148 22.5 510 71.5 658 100.0
TT immunization
No 123 18.7 399 60.6 522 79.3 0.199
Yes 25 38 111 16.9 136 20.7
Total 148 22.5 510 77.5 658 100.0
Maternity center
No health facilities 49 7.4 108 16.4 157 23.9 0.003
Health facilities 99 15.0 402 61.1 501 76.1 '
Total 148 22.5 510 77.5 658 100.0
Residential building
Not liveable 6 0.9 111 16.9 117 17.8 <0001
Liveable 142 21.9 399 60.6 541 82.2 ’
Total 148 22.5 510 71.5 658 100.0

Table 3. Results of multiple logistic regression analysis variables

Adjusted Odds Ratio

Variables B p-value (AOR) 95% CI
Pregnancy check-up 0.135 0.548 1.144 0.738-1.775
Tetanus toxoid immunization 0.273 0.337 1.314 0.752-2.294
Maternity center -0.660 0.003 0.517 0.333-0.803
Residential building 1.861 0.000 6.427 2.732-15.120

Constant 0.836 0.001 2.306
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association with infant mortality (p=0.548). Similarly,
tetanus toxoid immunization showed no statistically
significant relationship (p=0.337). However, delivery
location significantly correlated with infant mortality
(p=0.003), showing facility-based deliveries conferred
0.517-fold greater odds of infant survival versus non-
facility deliveries. Lastly, residential conditions
significantly impacted mortality (p=0.000), with
substandard housing associated with 6.427-fold higher
infant mortality risk (Table 3). These findings highlight
the critical roles of delivery care quality and living
environments in mortality reduction.

The association between maternal age and infant
mortality was examined. Although the majority of
respondents aged 20-35 years showed no statistically
significant correlation,®> adolescent pregnancies (<19
years) are associated with increased health risks® due to
physiological reproductive immaturity. While maternal
health status substantially affects neonatal outcomes,’
the provision of adequate antenatal care and the
presence of skilled birth attendants can substantially
reduce these risks.

This study demonstrates that most pregnant women in
Papua do not receive adequate antenatal care (ANC).
Although previous studies have reported a link between
ANC visits and infant mortality,’ insufficient ANC
visits that fail to meet established standards may elevate
the risk of neonatal death.® Contributing factors include
poor maternal nutritional status, such as Chronic Energy
Deficiency (CED), and inadequate iron intake, which
present critical challenges to maternal well-being in
Papua.’ Additionally, research indicates that demanding
physical labor during pregnancy may delay or hinder
ANC attendance, often shaped by socio-economic and
cultural conditions.2 While ANC remains vital to
maternal and neonatal health, challenges in its delivery
and  quality—compounded by  socio-economic
constraints like CED and iron deficiency—continue to
impede reductions in infant mortality in both Papua and
Indonesia overall. Strengthened interventions are
essential to enhance awareness, improve healthcare
access, and elevate service quality for pregnant women.

This study further reveals that the majority of
respondents  received  Tetanus  Toxoid  (TT)
immunization, and prior research supports its efficacy in
preventing neonatal deaths caused by tetanus
infections.'® Neonatal tetanus may arise from non-sterile
delivery practices or maternal infections acquired prior
to childbirth. TT immunization is a central component
of the Maternal and Neonatal Tetanus Elimination
(MNTE) program, aimed at ensuring hygienic and safe
delivery practices.!! According to data from the 2023
Papua Provincial Health Profile, complete basic

33

Putri et al. : Maternal factors, residential building, and infant mortality in Papua

https://e-journal.unair.ac.id/MOG/

immunization coverage plays a critical role in
preventing infectious diseases that may result in infant
death.? Although progress has been made in expanding
immunization coverage in Papua, significant challenges
persist in achieving full immunization among all
children—highlighting the need for improved public
awareness and healthcare access. Overall, TT
immunization not only protects individuals from tetanus
but also contributes to broader efforts to enhance
maternal and child health. Greater public awareness and
improved healthcare service delivery are key to
reducing infant mortality due to vaccine-preventable
diseases like tetanus.12

Most mothers in the study delivered in healthcare
facilities, and the literature identifies a strong
correlation between place of delivery and neonatal
mortality rates.® This study supports evidence that
births in health facilities—staffed by trained personnel
and equipped with appropriate infrastructure—
significantly reduce the risk of neonatal death compared
to deliveries in unsterile or inadequately resourced
settings. However, a study by Mogi & Anggraeni (2021)
presents differing findings, suggesting that place of
delivery may not independently influence infant
mortality rates. Nevertheless, they emphasize that
deliveries in well-equipped facilities are better
positioned to manage complications that could
otherwise result in neonatal death.!* Data from the 2023
Papua Provincial Health Profile show a rising trend in
the percentage of women delivering in healthcare
institutions, yet persistent barriers remain in ensuring
equitable access to quality care across both urban and
rural areas.’* Factors such as educational attainment,
economic conditions, and maternal age further influence
the decision-making process regarding place of
delivery.1¢

In conclusion, although healthcare facilities provide a
safer environment for childbirth, substantial efforts are
still required to improve the quality and accessibility of
services in order to reduce neonatal mortality in Papua
Province. Ongoing strategies aimed at increasing
community awareness about the benefits of facility-
based deliveries and at enhancing health infrastructure
are vital to improving maternal and child health
outcomes.

The majority of survey participants reside in habitable
housing structures, and a significant correlation has
been identified between housing conditions and infant
mortality rates. The health outcomes of infants are
directly influenced by the physical integrity and
sanitation of their living environments. Illnesses such as
influenza, diarrhea, and typhoid commonly emerge in
unsanitary settings, impeding infant development and
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heightening the risk of neonatal mortality.'>!8 Gozali et

al. (2023) demonstrated a strong association between
the incidence of childhood diarrhea and the availability
of proper sanitation facilities, such as functional toilets
and closed waste disposal systems.”” UNICEF Indonesia
further reported that 88% of global child deaths due to
diarrhea are attributable to poor sanitation and unsafe
drinking water, which compromise child potential and
lower overall human resource quality. The health of
infants is also impacted by the structural quality of
housing—specifically the building materials, architect-
tural integrity, and overall community environment.
These elements are closely tied to the household's socio-
economic status. The extent to which residential
features such as walls, flooring, and roofing shield
infants from environmental exposure and infectious
agents significantly affects health outcomes. Notably,
83% of households in Papua with recorded infant deaths
were categorized as residing in high-quality housing,
whereas only 17% were in substandard housing. Low-
quality homes are often characterized by inadequate
heating, poor ventilation, structural deficiencies,
overcrowding, and the presence of environmental health
hazards such as mold, all of which exacerbate health
risks among occupants.2%2!

The study findings reveal significant associations
between infant mortality and factors such as antenatal
care, Tetanus Toxoid (TT) immunization, place of
delivery, and the structural condition of residential
housing. Among these, the quality of housing emerged
as the most influential factor associated with infant
mortality. The data underscore that housing conditions
have a more profound impact on infant mortality
compared to other variables. For example, Okech et al.
(2021) assert that deficient housing—marked by poor
construction and lack of essential facilities—
substantially raises the risk of infant death.2
Furthermore, Rahman et al. (2022) point out that access
to high-quality prenatal services and secure living
environments can markedly lower infant mortality
rates.2 Conversely, maternal age showed no statistically
significant correlation with infant mortality in Papua
Province, as evidenced by the 2017 Indonesia
Demographic and Health Survey (SDKI). Routine
antenatal visits and TT immunizations contribute to
lowering infant mortality risks. Deliveries outside
formal healthcare facilities remain linked to higher
infant mortality rates, consistent with prior research
findings.2* The upward trend in facility-based deliveries,
especially among economically advantaged mothers in
urban areas, highlights the critical role of healthcare
accessibility and quality services. Environmental

cleanliness and structural housing conditions further
influence infant well-being. Unhygienic surroundings
and

inadequate sanitation contribute to disease
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transmission, thereby hampering infant development
and increasing the risk of death. This study emphasizes
the importance of robust sanitation and hygiene
practices in improving community well-being and
reducing infant mortality. Ongoing interventions to
enhance access to healthcare, improve service delivery,
and upgrade housing conditions are essential to
mitigating infant mortality risks, particularly within
Papua Province.?

The research addressing infant mortality in Papua
Province possesses distinct strengths and limitations.
One notable strength is its high relevance, focusing on a
region with the highest infant mortality rates in
Indonesia, thus providing vital insights for public health
advancement. The utilization of secondary data from the
Indonesia Demographic and Health Survey (IDHS)
ensures  methodological  reliability and  data
standardization. Moreover, the study conducts a
comprehensive examination of multiple independent
variables influencing infant mortality, offering a
nuanced understanding of contributing factors. The
results hold potential for informing effective public
health policies in high-risk regions and enhancing
community awareness of mortality determinants.
However, the study also has certain constraints. The
exclusive use of secondary data may introduce gaps in
data coverage or potential biases in data collection.
Establishing direct causal links between variables
presents methodological challenges. Additionally, the
study’s geographic concentration on Papua may limit
the extrapolation of findings to other regions in
Indonesia. There may also be confounding or
unmeasured factors influencing infant mortality that are
not captured in the dataset. Lastly, the data represent
conditions as of 2017 and may not fully reflect current
epidemiological trends or health policy changes.
Despite these limitations, the study provides valuable
contributions toward strategies aimed at decreasing
infant mortality rates in Papua.

CONCLUSION

This study highlights the substantial influence of
residential housing quality on infant mortality rates in
Papua Province. Although variables such as maternal
age, antenatal care, and Tetanus Toxoid immunization
are acknowledged as important, they do not demonstrate
a statistically significant correlation with infant
mortality. In contrast, deliveries conducted within
healthcare facilities are associated with reduced infant
death rates, emphasizing the critical importance of
access to high-quality maternal healthcare services.
Additionally, the structural integrity and sanitary
conditions of residential environments emerge as key
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determinants, with substandard housing conditions
contributing significantly to heightened infant health
risks. In conclusion, efforts to expand healthcare
accessibility, improve housing quality, and strengthen
maternal health education are imperative for reducing
infant mortality in Papua and comparable settings.
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