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ARTICLE INFO ABSTRACT
Article history Maternal mortality remains a critical public health challenge in Lampung Province,
which consistently records one of the highest maternal mortality rates in Sumatra
Submitted: and has not yet reached the national Sustainable Development Goals (SDGs) target.
27 March 2026 Understanding the temporal patterns and dominant risk factors of maternal deaths
is essential for designing more targeted preventive strategies. This case-control
Revised: study included 193 respondents: 64 cases (maternal deaths) and 129 controls
02 April 2026 (surviving mothers), selected through purposive sampling from health facilities
across Lampung Province. Data were obtained from medical records, maternal
Accepted: death audit reports, and structured interviews, then analyzed using univariate,
20 April 2026 bivariate (chi-square), and multivariate (binary logistic regression) approaches. The

majority of maternal deaths occurred in the postpartum period (78.3%), with the
highest concentration within the first 24 hours (63.1%), indicating this as the most

Keywords: critical vulnerability window in Lampung. Hemorrhage was the leading cause of

death (53.9%), with most fatalities occurring within hospital settings (71.2%),
Antenatal care; suggesting that referral delays and suboptimal emergency obstetric care remain
Chronic disease; persistent challenges in the province. Binary logistic regression revealed that
Maternal mortality; chronic diseases were the most dominant risk factor (OR = 3.80; 95% CI: 1.56-9.24),
Postpartum. followed by irregular Antenatal Care visits (OR = 3.77; 95% CI: 1.58-8.99) and

history of pregnancy complications (OR = 3.48; 95% CI: 1.45-8.34). Gestational age
showed no significant association (p = 0.635). Urgent need for Lampung Province to
strengthen early detection of chronic diseases through integrated ANC programs at
the primary care level (Community Health Centers), improve emergency obstetric
care quality, and reduce referral delays across districts to prevent avoidable
maternal deaths.

@ @@ This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International
License.

INTRODUCTION

The maternal mortality rate (MMR) is a key indicator of a health system's quality and of
global efforts toward the health and sustainable development agenda. According to the World
Health Organization, approximately 260,000 women will die during and after pregnancy and
childbirth in 2023, with the majority of these deaths occurring in low- and middle-income
countries, and the majority of cases could be prevented with adequate health services. The
postpartum period (the first 42 days after delivery) is a critical phase where the risk of
complications such as bleeding and infection remains high, and there is often a gap in clinical
monitoring during this phase (World Health Organization, 2024).

Indonesia is one of the countries in Southeast Asia with a maternal mortality rate that is
still high compared to the global target of SDGs 3.1, which targets an MMR of less than 70 per
100,000 live births by 2030. Analysis of national trends shows that despite a decline in the MMR
(maternal mortality ratio) over the past few decades, the maternal mortality rate in Indonesia
remains substantial and shows large variations across the region. A systematic review indicates
that Indonesia's MMR decreased from 450 per 100,000 live births in 1990 to around 249 per
100,000 in 2020, but remains one of the highest in the region (Syairaji et al., 2024).
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Indonesia still records a relatively high maternal mortality rate and has shown a slow
decline in the last two decades. National data-based analysis and systematic reviews show that
although coverage of antenatal and delivery services in health facilities has increased, its impact
on reducing maternal mortality has not been optimal (Badan Pusat Statistik 2024; Syairaji et al.
2024). This condition indicates that there are risk factors that have not been adequately
addressed in the overall continuum of maternal health care.

Maternal death can occur at various stages, namely during pregnancy, childbirth, and the
postpartum period. The World Health Organization emphasizes that the postpartum period is a
very vulnerable period, especially in the first 24 hours to 42 days after delivery, when the risk of
fatal complications such as hemorrhage, infection, and hypertensive disorders remains high (Say
et al. 2014; World Health Organization, 2024). Global evidence shows that most maternal deaths
occur after the completion of labor, not during pregnancy or childbirth itself (Say et al. 2014).
From a physiological standpoint, this heightened vulnerability is attributable to the dramatic
hemodynamic and hormonal shifts that occur immediately following placental expulsion. The
sudden redistribution of approximately 500-700 mL of blood returning to systemic circulation
places significant strain on the cardiovascular system, while the loss of placental hormones
disrupts uterine contractility, predisposing women to atonic hemorrhage — the single leading
cause of maternal death worldwide. Concurrently, the disruption of the uteroplacental barrier
creates an entry point for ascending infection, and the persistence of elevated vascular
resistance in women with underlying hypertensive disorders increases the risk of eclampsia and
stroke in the early postpartum hours (Febles et al., 2026). These overlapping physiological
transitions, occurring simultaneously within a narrow time window, explain why the first 24
hours postpartum represent a period of maximum maternal risk and underscore the scientific
rationale for focusing surveillance and intervention efforts on this critical phase.

Maternal deaths occur not only during pregnancy or childbirth, but a significant portion
occur after delivery. Evidence from the literature shows that the majority of maternal deaths in
many countries, both nationally and globally, occur in the postpartum period, many within the
first 24 hours to several days after delivery, when women are discharged from health facilities
but still in a high-risk phase. In addition to late detection of complications, limited postpartum
monitoring, limited follow-up monitoring, and access to services after mothers are discharged
from health facilities are contributing factors (Symonds et al. 2023; Clarke-Deelder et al. 2023).
In addition, the maternal and neonatal referral system is a key aspect in dealing with maternal
emergency cases, especially in rural areas that have limited facilities and resources. Suarni et al.
found that referral readiness in terms of infrastructure, human resources, community, and policy
support significantly influences the effectiveness of handling fetal and maternal events requiring
emergency care in rural areas of Indonesia (Suarni et al., 2024).

In addition to clinical factors, maternal deaths in the postpartum period are also
influenced by health system determinants such as facility readiness to handle emergencies,
coordination across levels of health care, and family and community support for continued care.
Therefore, understanding the distribution of maternal deaths by time of occurrence, including
the predominance of the postpartum phase, is a crucial step in assessing whether maternal
health programs have been in accordance with the real risks that occur in the field. However,
despite the growing body of global and national evidence on maternal mortality, there remains a
significant gap in province-level studies that simultaneously examine the temporal distribution
of maternal deaths and their associated risk factors within a single analytical framework. Most
existing studies in Indonesia have focused either on identifying causative factors in isolation or
on national-level aggregates, without capturing the specific epidemiological profile of high-
burden provinces such as Lampung. Furthermore, the relative contribution of chronic non-
communicable diseases as a risk factor for maternal death compared to obstetric-specific factors
such as ANC compliance and pregnancy complications — remains insufficiently explored at the
subnational level in Indonesia. It is also unclear whether the critical vulnerability window
identified globally, particularly within the first 24 hours postpartum, is reflected in the local
mortality patterns of Lampung Province, where health infrastructure, referral systems, and care-
seeking behaviors may differ substantially from national averages. This study aims to fill these
gaps by providing empirical, province-specific evidence on the temporal distribution of maternal
deaths and identifying the dominant risk factors through a case-control design, with the ultimate
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goal of informing more targeted and context-appropriate maternal health interventions in
Lampung Province.

Based on this, this study aims to analyze the distribution of maternal deaths based on the
time of occurrence using health survey data, with a focus on the postpartum period as the
dominant phase of maternal deaths in Indonesia. The results of this study are expected to provide
a strong empirical basis for strengthening maternal health policies and programs, particularly in
optimizing postpartum services as an integral part of the continuum of maternal care.

METHOD

This study used a quantitative analytical approach with a case-control design. A case-
control design is an epidemiological method used to examine the relationship between exposure
and outcome by comparing individuals with the event of interest (cases) and those who did not
experience the event (controls) based on their exposure status. A retrospective analysis was
conducted to identify risk factors associated with maternal mortality by assessing previous
exposure among both groups. This study was conducted in all district and city health service
areas in Lampung Province. Data collection took place from May to July 2025.

The population was divided into case groups and control groups. The case group consists
of 96 cases of maternal deaths that occurred in Lampung Province in 2024. The control
population consisted of 160,016 pregnant women, based on data from the Lampung Provincial
Health Office in 2023. A total of 193 respondents were included in the sample, consisting of 96
cases and 97 controls, with a case-control ratio of 1:1. Control respondents were selected from
the same sub-district as the cases to ensure geographic comparability and feasibility.

The case group was selected using total sampling. Inclusion criteria for cases were
maternal death occurring during pregnancy, childbirth, or within 42 days of delivery, with a
clearly documented residential address in health facility records. The control group was selected
using proportional random sampling, consisting of 97 respondents. Inclusion criteria for the
control group were pregnant women without complications from pregnancy to the postpartum
period, having socioeconomic characteristics comparable to the cases, and residing in the same
sub-district as the cases. Exclusion criteria for both the case and control groups were applied to
ensure the validity and comparability of the study sample. Cases were excluded if the maternal
death was caused by accidental or incidental causes unrelated to pregnancy or childbirth (e.g.,
traffic accidents, homicide, or suicide), as these do not represent obstetric or pregnancy-related
mortality. Controls were excluded if medical records were incomplete or unavailable, if the
respondent or next of kin refused to participate, or if the mother had subsequently experienced
a maternal near-miss event that could not be clearly distinguished from a case. Additionally,
respondents from both groups were excluded if they had delivered outside of Lampung Province
or if their data could not be verified through at least one official source, such as medical records,
maternal death audit reports, or civil registration documents.

The main instrument used in this study to obtain data on the topic under study was a
structured questionnaire. This questionnaire is specifically designed to measure variables
(family status, community status, maternal health status, reproductive status, access to health
services, and health behavior). Before being used in actual data collection, the questionnaire has
gone through a series of tests to ensure the quality and accuracy of the data generated. The
validity of the research instrument was assessed through a pilot test involving respondents with
characteristics similar to the study population. The results showed that all questionnaire items
had Corrected Item-Total Correlation values exceeding the critical correlation value (r table).
Therefore, all items were considered valid and suitable for data collection.

Reliability test with internal consistency of the questionnaire was evaluated using
Cronbach's alpha coefficient. The instrument produced a Cronbach's alpha value of 0.85,
indicating high reliability. Since this value exceeds the acceptable threshold (a > 0.60), the
questionnaire is considered reliable for use in this study. Data analysis consists of univariate and
multivariate analysis. Univariate analysis was used to describe the distribution of each variable
and was presented as frequencies and percentages. Multivariate analysis using binary logistic
regression was conducted to determine the factors that most influence maternal mortality.
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Research ethics issues, including informed consent, anonymity, and confidentiality, have been
carefully discussed throughout the research process. A research ethics approval letter has been
obtained from the Research Ethics Committee at the Ministry of Health Polytechnic of
Tanjungkarang, Indonesia, No. 377 /KEPK-TJK/V1/2025 on June 2, 2025.

RESULTS

Table 1. Respondent characteristics

Case Group (Death) Control Group

Characteristics Category

3 % 3 %
Age <20 Years 7 7.2 7 7.3
20-35 Years 66 68.1 59 61.5
>35 years 24 24.7 30 31.2
Education Elementary and intermediate 87 89.7 89 92.7
higher education 10 10.3 7 7.3
Parity Primigravida 22 22.7 31 323
Multiple gravida 67 69.1 62 64.6
Grande Multi 8 8.2 3 3.1
ANC Regular 13 13.4 22 16.9
Irregular 84 86.6 74 77.1
Amount 97 100 96 100
Time of Death Pregnancy 13 13.4 0 0
Labor 8 8.2 0 0
Postpartum 76 78.3 0 0
Amount 97 100 0 0

Based on Table 1, the age distribution of respondents, most respondents are aged 20-35,
so the highest mortality is in that group. However, mortality in the risk age group (<20 and <35)
is also still quite high, namely: 31 (31.9%). Viewed from the level of education, most respondents
have primary and secondary education, namely 87 (89.7%) in the group of mothers who
experienced death and 89 (92.7%) in the control group.

Based on parity, there are still many mothers who are pregnant with grandemulti,
especially mothers who experienced death, namely 8 cases (8.2%), more than the control group.
Judging from the history of antenatal care (ANC) examinations, most maternal deaths occurred
in respondents with irregular ANC, namely 84 cases (86.6%). This number is greater than that of
respondents from the control group of 74 (77.1%).

Based on the time of death, most maternal deaths occurred in the post-natal period,
namely 76 cases, while deaths during pregnancy were 17 cases and during childbirth were 8
cases.

Table 2. Characteristics of mothers who experienced postpartum death based on time,
place of death, and complications

Characteristics Category Frequency Percentage
Time of death < 24 hours 48 63.1
1-7 Days 11 14.5
8-42 Days 17 224
Complications Bleeding 41 53.9
Eclampsia 16 211
Other Causes 19 25.0
Place of delivery House 3 3.9
On the way 2 2.6
Primary Clinic 2 2.6
PMB 15 19.7
Hospital 54 71.2

Number Of deaths 76 100
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Based on Table 2 of the 97 who died, the most deaths occurred in the postpartum period
72 (76.0%) with the following time details: most deaths occurred in the period of less than 24
hours, namely 42 cases (60%), deaths that occurred in the 1-7 day period amounted to 16 cases
(12.22%), while deaths in the 8-42 day period were recorded as many as 12 cases (17.78%).
These results indicate that most deaths occurred in the first 24 hours, compared to the time
period after. Furthermore, data on the causes of childbirth shows that the highest cause of death
in postpartum deaths is bleeding at 38 (53.5%), much higher than other complications, such as
eclampsia at 15 (21.1%). Meanwhile, the place where mothers experienced the highest
postpartum deaths occurred in the Hospital 54 (71.2%), followed by deaths in PMB, as many as
15 (19.7%).

Table 3. Factors associated with maternal death

lng:ﬁgg?;nt B Std. Error  Wald p-value (Ex(;))r({B)) 95% CIOR

ANC

Regular 1,327 0.447 8,806 0.003 3,771 1,569 -9,060

Irregular - - - - 1.00 -
Pregnancy Age

No Risk -0.167 0.352 0.225 0.635 0.846 0.425-1.687

Risky - - - - 1.00 -
Chronic Disease

There isn't any 1,335 0.453 8,673 0.003 3,801 1,563-9,243

There is - - - - 1.00 -
History of pregnancy complications

There isn't any 1,246 0.350 12,675 <0.001 3476 1,751-6,902

There is - - - - 1.00 -

Binary logistic regression analysis showed that ANC, chronic diseases, and a history of
pregnancy complications were significantly associated with the incidence of death (p < 0.05).
Chronic diseases were the most dominant factor (OR = 3.80; 95% CI: 1.56-9.24), followed by
ANC (OR =3.77; 95% CI: 1.57-9.06) and history of pregnancy complications (OR = 3.48; 95% CI:
1.75-6.90). Gestational age did not show a significant association with the incidence of death (p
= 0.635).

DISCUSSION
Characteristics of maternal death

These findings reflect that although the general reproductive age ranges between 20-34
years, the risk of postpartum death remains significant in older age groups (>35 years), which in
many studies in developing countries is associated with increased obstetric complications and
higher health risks compared to the "optimal" gestational age (around 20-30 years)
(Firmansyabh et al., 2022).

International evidence suggests that older maternal age (>35 years) is associated with a
higher risk of maternal mortality compared to 20-35 years of age, reflecting an increase in
obstetric complications and comorbid health conditions with increasing maternal age. Global
Survey shows the risk of mortality increases at age >35 years compared to 20-25 years (Karlsen
et al. 2011). In addition, the dominance of mothers with primary and secondary education
(88.4%) compared to higher education (11.6%) indicates that lower levels of education may be
an indirect risk factor for maternal mortality because it is associated with low health knowledge,
delayed access to services, less than optimal use of ANC services, and involvement in maternal
health decisions (Yusanti 2022). Studies show that mothers with low education tend to have
lower access to and utilization of health services, which impacts early detection of pregnancy
risks and management of complications, thus contributing to higher maternal mortality (Putri et
al,, 2024). A global meta-analysis also found that lower education levels were associated with an
increased risk of maternal and perinatal death, even when access to obstetric care was available,
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highlighting the importance of education as a social determinant of health that has a broad
impact on pregnancy and childbirth outcomes (Bello-Alvarez et al., 2026).

The discussion of the results of this study shows that the history of antenatal care (ANC)
visits, the presence of chronic diseases, and the history of pregnancy complications are
significantly related to the incidence of death in mothers and/or babies. Various national and
international studies consistently show that antenatal care (ANC) visits are one of the most
effective health interventions in reducing the risk of maternal and infant mortality during
pregnancy and the neonatal period. Meta-analyses of studies in various low- and middle-income
countries report that mothers who attend regular ANC visits have a 30-40% lower risk of
neonatal death compared to mothers who do not or under-utilize ANC services (Wondemagegn
et al. 2018). Other studies also confirm that adequate ANC visits can even significantly reduce
the risk of neonatal death in countries with limited resources (Rai et al.,2022; Mengistu et al,,
2011; Doku et al., 2017).

Various national studies in Indonesia have shown that antenatal care (ANC) visits play a
crucial role in reducing the risk of maternal and infant mortality, particularly during the neonatal
period. Data-based analysis of the Indonesian Demographic and Health Survey (IDHS) found that
pregnant women who received ANC with comprehensive examination components had a lower
risk of neonatal mortality, as potential pregnancy complications could be detected and managed
earlier (Azizah et al., 2017). Research at the primary care level (Community Health Centers) also
shows that low frequency and regularity of ANC visits are closely related to increased incidence
of childbirth complications, such as preeclampsia and hemorrhage, which are the main causes of
maternal and infant mortality (Nurkhayati & Septavia, 2023) In addition, a study of maternal
health policies in Indonesia confirms that implementing ANC according to national standards,
including increasing the number of visits and quality of services, is a key strategy in efforts to
reduce maternal mortality rates (MMR) and infant mortality rates (IMR)(Khairani and Gurning
2025). These findings confirm that ANC not only functions as a routine check-up service, but also
as a crucial preventive intervention in maintaining the safety of mothers and babies from
pregnancy through early life.

In addition to antenatal care visits, the study's finding that chronic diseases are associated
with an increased risk of death aligns with scientific literature showing that pre-existing medical
conditions, such as diabetes mellitus or hypertension, are strong risk factors for maternal and
neonatal complications. For example, a large cohort study in the UK found that women with pre-
gestational diabetes had a significantly higher risk of serious complications such as preterm
birth, stillbirth, and the need for neonatal intensive care compared with women without
diabetes. Such conditions can worsen pregnancy outcomes because the underlying metabolic
and vascular disorders affect placental growth, fetal perfusion, and the mother's capacity to cope
with the physiological stress of pregnancy.

Various international studies have shown that chronic diseases are closely linked to an
increased risk of death from various causes. The World Health Organization reports that non-
communicable diseases such as heart disease, stroke, diabetes mellitus, cancer, and chronic lung
disease are the leading causes of global death, accounting for more than two-thirds of all deaths
worldwide (World Health Organization, 2024). Population-based cohort studies in Europe also
found that individuals with one or more chronic diseases had a significantly higher risk of death
than individuals without chronic diseases, and this risk increased with the increasing number of
comorbidities (Caride-Miana et al. 2025). In addition, meta-analyses have shown that certain
chronic diseases, such as chronic pulmonary disease and cardiovascular disease, act as strong
predictors of mortality in various clinical conditions, including severe infections (Geng et al. 2021).

Pregnancy accompanied by chronic diseases such as chronic hypertension, diabetes
mellitus, chronic kidney disease, and obesity significantly increases the risk of maternal and
perinatal death due to pregnancy complications. For example, chronic hypertension during
pregnancy is a major risk factor for obstetric complications and has long been identified as a
significant contributor to maternal and neonatal morbidity and mortality because it can trigger
preeclampsia, eclampsia, preterm labor, and impaired placental perfusion, which directly impact
maternal and fetal well-being (Gunderson et al. 2025). Furthermore, analyses from several
countries have shown that women with pre-pregnancy chronic conditions such as diabetes,
heart disease, or kidney disease have a higher risk of maternal death compared to women
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without these conditions, as these conditions worsen the response to pregnancy stress and
increase the likelihood of serious complications such as organ failure and severe infections
(Souza et al. 2024). This risk is further heightened when chronic conditions are uncontrolled or
occur in conjunction with other pregnancy complications, such as preeclampsia, which is also
associated with high rates of neonatal and perinatal mortality due to fetal growth restriction or
preterm labor.

Descriptive analysis shows that the distribution of neonatal deaths is significantly
concentrated in the period <24 hours postpartum. This phenomenon confirms that the
immediate postpartum phase is a critical window of greatest vulnerability for both mother and
baby. This pattern is consistent with global epidemiological evidence confirming that the
majority of neonatal deaths occur in the first day of life ( day of birth ), especially in preterm
infants and infants with Intrauterine Growth Restriction (IUGR) who were not identified or not
optimally managed during pregnancy (Lawn et al., 2014).

Global data shows that approximately 30-40% of neonatal deaths occur within the first 24
hours, a figure closely linked to obstetric complications, poor quality antenatal care ( ANC ), and
the unpreparedness of essential neonatal services in health facilities (Hug et al. 2019). The
significant association between irregular ANC visits and maternal death in this study must be
interpreted with caution. While ANC attendance is a necessary condition for risk detection, it is
not a sufficient one. Evidence consistently shows that ANC visit frequency does not correlate
linearly with reductions in maternal mortality unless accompanied by high-quality clinical
content capable of detecting and managing risks early (Beriovd and Marshall 2018). In Lampung
Province, where ANC coverage rates are relatively high yet maternal mortality remains elevated,
this quality-coverage gap warrants urgent policy attention. These findings also support the
urgency of strengthening maternal and child health systems through increased comprehensive
ANC coverage, early risk detection, and management of chronic medical conditions before or
during pregnancy, critical steps discussed in various global health policies and World Health
Organization reports on the stagnation of maternal mortality reduction when access to essential
services is inadequate. Overall, these study results reinforce the scientific consensus that
evidence-based clinical interventions across the pregnancy continuum, from early risk detection
to postpartum care, are crucial for reducing maternal and infant mortality, particularly in
resource-limited settings such as those examined in this study.

Causes of postpartum death

The study results revealed a critical phenomenon in which the majority of deaths occurred
in the immediate postpartum period, with 60% of cases (42 deaths) recorded within <24 hours.
The concentration of deaths in this time window confirms that the immediate postpartum phase
is the most dangerous period for maternal survival. These findings are in line with a global
report from Lawn et al. (2014), which stated that the risk of maternal death peaks on the first
day after delivery due to drastic physiological changes and the risk of acute complications that
arise without prior warning.

The high mortality rate in the first 24 hours is etiologically closely related to the
dominance of hemorrhage cases (53.5%) as the main cause in this study. Postpartum
hemorrhage (PPH) is an emergency condition that progresses very quickly; failure in
management of the third stage of labor or delay in referral can lead to fatal hypovolemic shock
within hours. In line with research by the Ministry of Health Republic Indonesia, bleeding
remains the main determinant of maternal mortality in Indonesia, which is often triggered by
uterine atony or retained placenta that is not handled adequately in primary health facilities
(Ministry of Health Republic Indonesia, 2022).

Obstetric complications such as postpartum hemorrhage and hypertensive disorders of
pregnancy, including preeclampsia/eclampsia, are the leading causes of maternal death
worldwide. Global analysis shows that obstetric hemorrhage remains the largest direct cause of
maternal death, responsible for about one-third of all maternal deaths, while hypertensive
disorders of pregnancy (which include preeclampsia and eclampsia) are the second leading
cause of maternal death globally (Say et al. 2014; World Health Organization, 2025). Gestational
hypertension and eclampsia are associated with the risk of severe complications such as organ
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failure and bleeding that worsen maternal prognosis, thus becoming the main focus of obstetric
prevention and management efforts to reduce overall maternal mortality (Cerna et al,, 2025).

These global findings are in line with research evidence and studies in Indonesia, which
show that obstetric hemorrhage and preeclampsia/eclampsia are the two complications most
frequently associated with maternal death in the context of national health services.
Observational data from health facilities in Indonesia report that postpartum hemorrhage and
hypertensive complications of pregnancy are the main causes of maternal death, with significant
figures showing that a history of preeclampsia is statistically associated with the incidence of
severe postpartum hemorrhage (Cerna et al,, 2025; Triana & Syahredi, 2019; Umar & Wardhani,
2024). Maternal outcomes in cases of severe preeclampsia and eclampsia also show an
increased risk of maternal and perinatal mortality, emphasizing the need for early detection,
intensive management, and facility readiness in handling obstetric emergencies to prevent
maternal deaths (Lumentut & Tendean, 2021).

Overall, these findings emphasize that the number of antenatal care (ANC) visits during
pregnancy is not a sufficient predictor of maternal safety if it is not accompanied by quality
emergency obstetric care. Efforts to reduce maternal mortality must focus on strengthening
emergency management in the first 24 hours, including the availability of blood supplies, a
medical team competent in the management of eclampsia, and an efficient referral protocol. As
emphasized by Vogel et al. 2018), late intervention in the first hours after delivery will be very
difficult to compensate for the clinical severity that occurs, so close monitoring during this
golden period is imperative. Other studies have also reported that inadequate prenatal and
delivery care contributes to increased early neonatal mortality, which confirms that reducing
maternal and infant mortality depends not only on the number of ANC visits, but also on the
quality of comprehensive antenatal care and the readiness of health facilities to handle obstetric
and neonatal emergencies in the critical postpartum period (Paunno and Siahaya 2022).

The results of binary logistic regression analysis showed that Antenatal Care (ANC)
variables, chronic diseases, and history of pregnancy complications had a statistically significant
relationship with the incidence of maternal mortality (p < 0.05). Among these variables, chronic
diseases emerged as the dominant factor with the highest Odds Ratio (OR) value (3.80), followed
closely by irregular ANC (OR 3.77). This indicates that interventions in these three aspects have
the greatest potential in reducing maternal mortality rates in the study location.

Chronic disease was identified as the strongest predictor of death in this study. Pregnant
women with a history of chronic disease (such as heart disease, diabetes, or chronic hypertension)
had a 3.8 times higher risk of death compared to women without chronic disease. This finding
aligns with global trends reported by Turan et al, which state that non-obstetric medical conditions
are now significant contributors to maternal mortality. Chronic comorbidities require
multidisciplinary management that is often unavailable in primary health care facilities, increasing
the risk of decompensation when facing the physical stress of childbirth (Turan et al. 2020).

A history of pregnancy complications has been shown to increase the risk of death by 3.48
times. A history of complications in a previous pregnancy, such as preeclampsia or hemorrhage,
is a strong indicator of maternal biological or systemic vulnerability. Research by Say et al,, in
their systematic analysis for the World Health Organization, emphasized that mothers with a bad
obstetric history require more intensive monitoring (high-risk monitoring). Without integrated
medical records, the risk of recurrence is often not properly anticipated by birth attendants (Say
et al. 2014). Interestingly, the gestational age variable in this study did not show a significant
association with maternal mortality (p = 0.635). Although theoretically extreme ages (<20
or >35 years) are often associated with pregnancy risk, this finding suggests that in the study
population, clinical factors such as chronic diseases and quality of care (ANC) were far more
determinant than demographic factors alone.

The dominance of chronic diseases and complications in this study emphasizes the
importance of the concept of preconception screening and strengthening referral management.
Maternal deaths caused by medical conditions accompanying pregnancy are often indirect
maternal deaths. The Indonesian Health Profile states that strengthening services at the
upstream level, namely from the time of pregnancy through high-quality ANC services, is the key
to reducing the burden of mortality caused by non-obstetric factors (Ministry of Health Republic
Indonesia, 2022).
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The integration of regular ANC visits and chronic disease detection creates synergy in
preventing death. When pregnant women undergo regular checkups, chronic conditions can be
managed pharmacologically and through lifestyle modifications to minimize risks during
delivery. Failures in this system, as indicated by the high OR for the ANC variable, reflect barriers
to access or a lack of public awareness of the importance of comprehensive maternal health
monitoring (Lawn et al. 2014).

As a conclusion of this multivariate analysis, strategies to reduce maternal mortality
should focus on close monitoring of high-risk groups (those with chronic diseases and a history
of complications) and optimizing ANC visits. These efforts must be supported by a health
information system capable of accurately tracking maternal medical histories. As emphasized by
Vogel et al, success in reducing mortality is not only about dealing with complications during
childbirth, but also about managing maternal health holistically from the beginning of pregnancy
(Vogel et al. 2018).

Research limitations

Although this study covered all districts/cities in Lampung Province, the findings cannot
be directly generalized to other provinces in Indonesia due to differences in health system
characteristics, referral infrastructure, local culture, and population demographic profiles. These
findings are specific to the Lampung context and require replication in other regions before they
can be interpreted nationally.

The research instrument measured key variables such as family status, community status,
maternal health status, reproductive status, access to health services, and health behaviors.
However, several important determinants known to influence maternal mortality were not
explicitly measured, including: the quality of ANC visits (not just their frequency/regularity), the
severity of chronic diseases, the availability and readiness of health workers at the facility, and
psychosocial factors such as family support and family decision-making.

CONCLUSION

The main conclusion of this study indicates that the postpartum period is the most
dominant phase in maternal mortality in Lampung Province. The most critical time window was
found to be the first 24 hours after delivery (the immediate postpartum), accounting for 63.1%
of postpartum deaths, with hemorrhage being the primary cause (53.9%) and the hospital being
the location of the highest incidence (71.2%). These findings confirm that the immediate
postpartum phase is a period of greatest vulnerability, requiring close clinical supervision and
high-quality emergency obstetric care. Multivariate analysis concluded that the most dominant
risk factor influencing maternal mortality was the presence of chronic disease, followed by
irregular antenatal care (ANC) visits and a history of pregnancy complications. Conversely,
gestational age did not show a strong significant association in this study population. Therefore,
strategies to reduce maternal mortality must focus on strengthening preconception screening,
optimizing the quality of ANC for early risk detection, and holistic management of chronic
medical conditions from the beginning of pregnancy.
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