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Abstract

Background: Environmental degradation and demographic pressures are increasingly recognized as important
determinants of public health outcomes in low- and middle-income countries. Deforestation, declining sanitation,
and rapid urban expansion exacerbate ecological pressures, while population density, poverty, and limited health
resources intensify vulnerability among women of reproductive age. Infectious diseases such as malaria, dengue
fever, and tuberculosis remain endemic in many regions of Indonesia, further complicating maternal health
outcomes. Lampung Province, Sumatra, represents a microcosm of these intersecting challenges, making it a
relevant locus for examining the combined effects of environmental and demographic stress on obstetric
complications. Objective: This study aims to determine: (1) the direct effect of environmental deterioration (ENV)
on preghancy complications (COMP) and infectious diseases (DISEA); (2) the impact of demographic pressure
(DEMG) on pregnancy complications and infectious diseases; (3) the effect of infectious diseases on pregnancy
complications; and (4) the role of infectious disease mediation in amplifying the effects of environmental damage
and demographic pressure on pregnancy complications. Methods: The study was conducted between January and
April 2026 in Lampung Province. Data preparation and analysis were carried out at the Forest Inventory and
Management Laboratory of the University of Lampung. Smart PLS-SEM is used for parameter optimization using
5,000 iterations of bootstrapping. ENV is measured through indicators such as declining forest quality, increased
deforestation, deteriorating sanitation, barren land expansion, and housing growth. DEMG is reflected in increasing
population density, concentration of modern sector workforce, increasing number of pregnant women, and
declining disposable income. DISEA was measured by the number of occurrences of pneumonia, dengue fever,
pulmonary tuberculosis, and acute respiratory infections. COMP is reflected in bleeding, anemia,
preeclampsia/eclampsia and many obstetric complications. DEMG and ENV data were collected from
www.bps.go.id (2019-2023), while DISEA and COMP data were obtained from the Lampung Provincial Health Office
with a one-year gap (2020-2024). Results: Findings show that: (1) environmental deterioration (ENV) directly
increases pregnancy complications (COMP) by about 0.231 cases per 10,000 population (p = 0.139) and infectious
diseases (DISEA) by about 0.265 cases per 10,000 population (p =0.002); (2) demographic pressure (DEMG) directly
increases pregnancy complications (COMP) by about 0.144 cases per 10,000 population (p = 0.563) and infectious
disease (DISEA) by about 0.660 cases per 10,000 population (p = 0.000); (3) the effect of infectious diseases (DISEA)
on pregnancy complications was statistically significant (p = 0.074), with an estimated increase of 0.360 cases per
10,000 women of reproductive age .Conclusion: This study highlights the complex interplay between
environmental degradation, demographic pressures, and infectious diseases in shaping maternal health outcomes.
While environmental and demographic stress provide significant immediate effects, infectious diseases appear to
play a limited mediating role. These findings underscore the need for integrated policies addressing ecological
sustainability, demographic management, and infectious disease control to reduce obstetric complications in
vulnerable populations.

Keywords: Environmental health; Demographic pressure; Maternal complications; Infectious disease;
Lampung Province; Indonesia; Public health policy
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1. Introduction

The global climate crisis has escalated from a distant ecological threat to a direct al and societ
health outcomes. According to new research, environmental degradation, which_includes deforestation, land
degradation, and inadequate sanitation, acts in conjunction with sociodemographic forces to.increase health risks rather
than act alone (Zhang et al., 2025). In developing countries, where demographic transitions occur in tandem with rapid
environmental shifts, the complexity of these interactions remains a critical gap in contemporary epidemiological

research.

The high complications of pregnancy in developing countries, including Indonesia, show that global efforts such as the
Sustainable Development Goals (SDGs) target 3.1 have not been fully effective in addressing this problem. Achieving the
Sustainable Development Goals (SDGs), especially reducing the maternal mortality rate (MMR) to below 70 per 100,000
live births by 2030, remains a crucial challenge for the public health system in Indonesia (Ministry of Health, 2023). The
Government of Indonesia has launched various strategic policy initiatives to reduce the prevalence of obstetric
complications, which are the main cause of maternal mortality. However, the implementation of these policies is often
hampered by geographic disparities and the complexity of risk factors that go beyond conventional clinical boundaries.

There has been a paradigm shift in the dynamic context of Indonesian public health, which recognizes that
environmental factors and demographic pressures are important factors in maternal health. Pathological factors such
as anemia, bleeding, and preeclampsia not only increase the risk of maternal death, but also negatively impact the
health of the fetus and the future development of the child (Sulastri & Nurhayati, 2021). This condition exacerbates the
burden on public health and creates additional pressure on the health service system which is often still limited in terms
of access, quality, and equitable distribution of services (Panjaitan et al., 2024)

The intersection of ecological integrity and maternal health has become a focal point in global efforts to achieve the
United Nations' Sustainable Development Goals (SDGs), specifically Goal 3 on health and Goal 13 on climate action.
Along with the rapid economic shift by rapid low- and middle-income countries, the dual burden of environmental
deterioration and demographic pressures have emerged as significant determinants of public health resilience (Haines
& Ebi, 2019) Although maternal mortality has declined internationally due to clinical breakthroughs, obstetric problems
are still severe in areas where social and environmental pressures coexist, resulting in endemic health risks (Barnabas
& Eniola, 2025)

Conventionally, clinical interventions and access to healthcare have been used to determine maternal health, especially
the severity of obstetric complications (COMP). On the other hand, environmental health perspectives claim that their
physical environment and population density largely determine the biological resistance of pregnant women.
Environmental deterioration (ENV) impacts microlocal climates and increases exposure to environmental pollutants and
infections, especially in the development of infectious disease vectors such as Aedes mosquitoes (Bakri et al., 2024).
Meanwhile, household adaptability is limited by demographic pressure (DEMG), which is characterized by high
population density, poverty, and declining disposable income. This increases the physiological stress experienced by
pregnant women.

Environmental deterioration (ENV), which is characterized by land-use changes, such as deforestation, land degradation,
and sanitation disturbances, fundamentally alters the physiological and immunological landscape for pregnant women
(Principi et al., 2025). Previous studies have shown that deforestation and the expansion of vacant land not only disrupt
local ecosystem services, but also exacerbate heat stress and exposure to toxins, which are positively correlated with
adverse pregnancy outcomes such as stillbirth, preeclampsia and maternal bleeding (Bonell et al., 2023). In addition,
the rapid expansion of settlements into previously wild habitats often degrades local sanitation systems, further leaving
populations vulnerable to systemic health risks.

This environmental degradation is often exacerbated by demographic pressures (DEMG). In areas such as Lampung,
Indonesia, rapid changes in industrial and demographic aspects bring their own challenges, such as high population
density, systemic poverty, and declining disposable income, which act as a multiplier of vulnerability levels (Rylander et
al., 2013). This shift creates sociodemographic stress that can affect the health of pregnant women (Sriyani et al., 2020).
These sociodemographic factors limit households' adaptive capacity to reduce environmental risks, creating a cycle in
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indicates the severity of obstetric complications (COMP), especially when mediated_by the incidence o
disease (DISEA).

Infectious diseases, such as malaria, pneumonia, and acute respiratory infections, are endemic in many provinces in
Indonesia and serve as an important biological pathway between a degraded environment and maternal health.
Environments characterized by poor sanitation and land-use change provide an ideal breeding ground for vectors and
pathogens (Myers et al., 2013). These diseases can serve as mediators that exacerbate the incidence of pregnancy
complications. Infections, for example, can lead to anemia and systemic inflammation, which significantly reduces a
woman's physiological threshold to fight obstetric emergencies such as hemorrhage (COMP).

Despite the clinical importance of this relationship, there has not been an integrated structural modeling that takes into
account the simultaneous effects of ecological stress and demographic pressure on pregnancy complications (COMP)
through infectious disease mediation (DISEA). Lampung Province, Sumatra, provides a unique locus for this research
due to its shifting topography and diverse demographic challenges, which represent a microcosm of Indonesia's broader
public health landscape.

This study aims to determine: (1) the direct effects of environmental deterioration (ENV) on pregnancy complications
(COMP) and infectious diseases (DISEA); (2) the impact of demographic pressure (DEMG) on pregnancy complications
and infectious diseases; (3) the effect of infectious diseases on pregnancy complications (COMP); and (4) the role of
infectious disease mediation in amplifying the effects of environmental damage and demographic pressure (DEMG) on
pregnancy complications.

The findings of this study are expected to provide strategic recommendations and evidence-based insights for
policymakers to integrate ecological conservation and infectious disease control as fundamental components of
maternal health infrastructure.

Methods

The research was conducted between January and April 2026 in Lampung Province. The measurement units are all
districts and cities within Lampung Province. Data preparation and analysis were carried out at the Forest Inventory and
Management Laboratory (IPH) of the University of Lampung. The evaluation of the measurement model was carried out
by testing the reliability of the composite using Cronbach's Alpha, Rho_A, and Rho_C, as well as the validity of the
instrument through the AVE (Average Variance Extracted) criteria as recommended (Hair et al., 2022). The evaluation
of structural models uses t-statistics (t-statistic) to test each hypothesis put forward (Hair et al., 2022). Smart PLS-SEM
version 4.0 is used for parameter optimition using 5,000 bootstrapping iterations. ENV is measured through indicators
such as declining forest quality, increased deforestation, deteriorating sanitation, land expansion, and housing growth.
DEMG is reflected in increasing population density, concentration of the modern sector workforce, increasing number
of pregnant women, and declining disposable income. DISEA was measured by the incidence rate of pneumonia, dengue
fever, pulmonary tuberculosis, and acute respiratory infections. COMP is reflected by incidence bleeding, anemia,
preeclampsia/eclampsia, and many obstetric complications. DEMG and ENV data were collected from www.bps.go.id
with a one-year time lag (2019-2023), except for forest quality degradation, increased deforestation, bare land
expansion, and housing growth; data were extracted from Google Search Engine, while DISEA and COMP data were
obtained from the Service Office of Healthcare Affairs of Lampung (2020-2024).
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The identification of land cover in this study was carried out at the district/city level in Lampung Province using Google
Search Engine from 2019 to 2023 (Figures 2 to 6). The land cover classes identified are state forests, community forests,
bare land, plantations, settlements, mixed agriculture, rice fields, and others. Changes in land use continue to occur

along with the development process.
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4. Outer Model

Before evaluating the inner model, it is necessary to check the reliability and validity of the measurement for each latent
variable. Likewise, the loading factor for each indicator was used to compile the latent variables in this study. In addition,
it is also important to check the results of the latent variable autocorrelation test (VIF). In Table 1, the composite
reliability and average variance extracted (AVE) values are presented. From this table, it can be proven that all latent
variables used are reliable (Rho_A > 0.700) and valid (AVE > 0.500). The loading factor value for each indicator for each
latent variable is shown in Figure 1. From this image, all indicators used reflect each latent variable well, particularly the
DEMG indicator of the density of modern-sector workers, which has a loading factor of 0.942. In addition, Table 2 shows

Figure 6. Land Cover in Lampung Province 2023

that between latent variables, there is no real multicollinearity (VIF < 5,000).

Tabel 1. The composite reliability and average variance extracted

Laten Variabel Composite Average
Reliability variance
(Rho_A) extracted (AVE)
Critical value = Critical
0,700 =
0,500
Demography [DEMG] 0.827 0.562
Environment [ENV] 0.727 0.522
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Figure 7: The output of the SEM Algorithm

5. Inner Model
To test the fine-tuning of the algorithm's SEM model, it is necessary to check the value of R2. As seen in Figure 1, the R2
value between the mediating variables for the two exogenous variables is 0.788. Meanwhile, the R2 value of the
endogenous variable against the other three latent variables is 0.481. These two values of R? are seen as sufficient values
to represent the causal relationship between exogenous variables and the endogenous variable, and through the
mediating variable used. Furthermore, a bootstrapping test was carried out using 5,000 iterations, and the significance
of the two types of causality relationships was obtained. In Figure 2, the results of the bootstrapping test are presented.
Table 3 presents the results of the direct effect hypothesis test, and Table 4 presents the results of the indirect effect
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Figure 8. The final SEM model after bootstrapping uses 5,000 units of resampling

Table 3. The Direct Effect Hypotheses Testing Result

Symbol in Original Sample Standard T statistics P
Model sample mean deviation (|O/STDEV]) values
Hypotheses (0) M) (STDEV)
Env. Det. ENV > COMP 0.231 0.254 0.156 1.479 0.139
influence to
Complication
Env. Det. ENV - DISEA 0.265 0.265 0.084 8.248 0.002
influence to
Infectious
Disease
Demag. Press. DEMG > 0.144 0.168 0.249 3.312 0.563
influce to comp
Complication
Demag. Press. DEMG > 0.660 0.659 0.080 5.555 0.000
influce to DISEA
Infectious
Disease
Infect. DISEA 0.360 0.335 0.202 0.613 0.074
Disease ->COMP
influence to
Complication

In Table 3, for every time there is an increase of 1 unit of environmental deterioration (ENV), there will be an increase
in complications (COMP) directly of around 0.231 units. But this increasement is not significant (P value = 0.139). And
there will be an increase in infectious diseases (DISEA) directly around 0.265 units. The increase occurs in real terms (P
value = 0.002). Then, every time there is a 1-unit demographic depression (DEMG) there will be a direct increase in
complications (COMP) of about 0.144 units, although the increase is not real (P value = 0.563). And also directly there
will be an increase in direct infectious diseases of around 0.660 units, the increase occurs significantly (P value = 0.000).
Furthermore, every time there is an increase of 1 unit of infectious disease incidence (DISEA), it will directly increase
the incidence of complications (COMP) by around 0.360 units, and the increase occurs significantly (P value = 0.074).

Tabel 4. The Indirect Effect Hypotheses Result
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Symbol in Original Sample dard T statistics
Hypotheses Model sample mean \\Z\.E:I’%%'\ (]O/STDE
(0) (M) (STDEV)
Influence of
Env.Det.on
Comp. ENV > DISEA 0.095 0.087 0.060 1.594 0.111
. - COMP
Amplied by
Inf,Disease
Influence of
Demg. Prss. DEMG >
on Comp. DISEA 0.238 0.223 0.142 1.677 0.094
Amplied by ->COMP
Inf,Disease

In Table 4, the variable (DISEA) plays a significant role (P value = 0.094, . = 0.10) in amplifying the effect of demographic
pressure (DEMG) in increasing pregnancy complications (COMP). In this case, for every increase in demographic
depression by 1 unit, the complications will indirectly increase by 0.238 units. But conversely, the role of DISEA in
mediating (ENV) deterioration can positively increase (COMP) but not significantly (P value = 0.111).

Discussion

Findings showed that: (1) environmental damage (ENV) directly increased pregnancy complications (COMP) by about
0.231 cases per 10,000 population (p = 0.139) and infectious diseases (DISEA) by about 0.265 cases per 10,000
population (p = 0.002); (2) demographic pressure (DEMG) directly increases pregnancy complications (COMP) by about
0.144 cases per 10,000 population (p = 0.563) and infectious disease (DISEA) by about 0.660 cases per 10,000 population
(p = 0.000); (3) the effect of infectious diseases (DISEA) on pregnancy complications was statistically significant (p =
0.074), with an estimated increase of 0.360 cases per 10,000 women of reproductive age.

The Direct Impact of Environmental Deterioration on Obstetric Complications

According to the perspective of health ecology, human health cannot be separated from the condition of its ecosystem.
Environmental variables are very important as determinants of social and ecological health that directly affect the
prevalence of infectious diseases and the risk of pregnancy complications. Environmental quality (forest cover, air
pollution) affects pathogen exposure as well as the body's physiological response (Nahian et al., 2023).

The results of structural analysis showed that environmental deterioration (ENV) had an influence coefficient of 0.231
on pregnancy complications (COMP), with a significance value (P value = 0.139). This means that every increase in
environmental deterioration of 1 unit will directly increase pregnancy complications by about 0.231 units, although the
increase is not real. The results of the analysis showed that the deterioration in environmental quality did not have a
significant direct effect on the rate of pregnancy complications in Lampung Province. This phenomenon shows that
environmental variables are distal or distant and have a structural impact on maternal health (Sari et al., 2024).

The absence of this significance states that environmental biophysical factors such as land cover, settlements, and
sanitation rarely cause pregnancy complications if they are not accompanied by biological intermediate factors
(Meherali et al., 2024). This shows that pregnancy complications such as bleeding or preeclampsia are not directly
caused mechanically by environmental damage in Lampung, such as decreased sanitation or land cover changes, but
rather through more complex transmission pathways. Therefore, the lack of direct links observed to these pathways
confirms the importance of investigating intermediate biological pathways, especially infectious diseases, in order to
fully understand how environmental stress impacts maternal clinical risk.

The Direct Effect of Environmental Deterioration on Infectious Disease

Vector-borne infectious diseases are greatly influenced by environmental performance variables. Changes in land use
that have been linked to disease transmission include deforestation or forest fragmentation, habitat fragmentation,
agricultural and irrigation development, and urbanization and suburbanization (Bakri et al., 2024). Environmental
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2024, thus increasing the number of post-disaster infectious diseases (Budiman & Chu, 2026).

It is projected that climate change will have a major impact on human health, with waterborne diseases being one of
the most significant. The spread of microbial agents is influenced by weather through rainfall and runoff, as well as
survival and growth factors such as temperature. This condition is combined with air and water pollution, so that it has
a significant impact on life (Sudarso, 2017).

There are concerns that dengue infection during pregnancy may have negative consequences for both mother and baby
(Isna & Sjamsul, 2021). However, research on this issue is very limited. A total of 52 pregnant women infected with
dengue fever were examined for infection severity, clinical course, and obstetric outcomes. Of the 52 women, 34
(65.3%) suffered from severe dengue fever or showed some warning signs, and 4 maternal deaths (7.7%) (Sutharsika et
al., 2020). Over the past decade or so, a large number of studies have studied the negative effects of ambient air
pollution on birth outcomes. Particulates appear to be the leading cause of infant mortality in terms of exposure to
certain pollutants such as the effects of polycyclic aromatic hydrocarbons related to fetal growth retardation (IUGR)
(Sram et al., 2005).

The results showed that environmental deterioration (ENV) was a very strong predictor, had an influence coefficient of
0.265 and was real with a significance value (P-value = 0.002). Statistically, it shows that each unit increases
environmental deterioration, contributing directly to the addition of infectious diseases by about 0.265 units. This
illustrates that in areas experiencing environmental deterioration, the spread of diseases through water-borne and
respiratory diseases triggers an increase in the prevalence of infectious diseases (DISEA) in Lampung Province. As
indicated by the significance at the p< level of 0.01, the increased deterioration of the environment directly facilitates
the spread of pathogens. These results provide strong empirical evidence that environmental deterioration is an
important factor for public health, not just a conservation issue.

The Direct Impact of Demographic Pressure on Obstetric Complications

Demographic factors such as increased population density, concentration of modern sector labor, increasing number of
pregnant women, and declining disposable income that are part of socio-economic pressures are often associated with
pregnant women's health risks and even the risk of pregnancy complications (Iskandar & Sofia, 2019). Demographic
variables such as income and type of employment, based on the framework of social determinants of health, affect
access to quality health services (Apriliani, 2024) and women's reproductive health (Kaplan, 2006). Demographic
depression affects the quality of maternal health services, access to health facilities, and the psychosocial condition of
pregnant women (Shapiro et al., 2013).

Structural modeling results showed that demographic depression (DEMG) had a positive but not statistically significant
effect on pregnancy complications (COMP). Every time there is an increase in demographic depression by 1 unit, it will
increase pregnancy complications by 0.144 units. This increase is not significant with a P-value = 0.563, indicating that
demographic factors are often passive to individual health if not accompanied by mediating factors. Or in other words,
demographic depression rarely has a significant direct pathway to the incidence of pregnancy complications.

Demographic depression plays a role as a distant determinant or indirect risk factor in pregnancy complications. The
increase in the number of pregnant women in areas with high demographic pressure (densely populated) such as urban
areas or rural areas is often closely correlated with limited access to health services and minimal infrastructure, thus
creating an excessive burden on health facilities, resulting in a decrease in the quality of maternal health services
(antenatal care) which can increase the risk of pregnancy complications due to delayed early detection of complications
(Rosidati, 2023).

The Direct Impact of Demographic Pressure on Infectious Disease

High population density is one of the demographic factors that mechanically shortens the distance of contact between
individuals, which can increase the rate of transmission of pathogens, both through airborne routes and through intense
social contact, especially in closed environments or slums (Nurjannah, 2025). Demographic depression faces challenges
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in terms of health infrastructure that is unable to keep pace with the pace
persistent infection transmission (Baker et al., 2022).

tion growth, increasing the risk o

The findings of this study show that demographic depression (DEMG) has a statistically significant positive effect on
infectious diseases (DISEA). If there is an increase in demographic depression of 1 unit, it will directly increase the
incidence of infectious diseases by around 0.660 units. And the increase is very noticeable with a P-value = 0.000. This
coefficient is the highest influence value in the structural model, which indicates that in Lampung Province, demographic
pressure factors such as population dynamics are the more dominant determinants in triggering the burden of infectious
diseases. This confirms that population density functions as a trigger for the circulation of pathogens in the social
environment, especially at the community level.

When population density exceeds the carrying capacity of the environment, there is a degradation of quality of life,
which contributes to an increase in infections diseases such as tuberculosis, pneumonia, and other acute respiratory
diseases (Tsabitah Aulia et al., 2024). This condition accelerates the transmission of pathogens through the air due to
close physical distances (overcrowding) and inadequate air ventilation (Mujiono et al., 2025). Infectious diseases in this
case play a role as a mediator for the incidency of obstetric complications. The magnitude of the coefficient of 0.660
explains that infectious diseases are a very crucial variable. Demographic depression, such as a decline in quality of life,
including lack of access to good nutrition, can affect the quality of the body's immune system, thus making individuals
more susceptible to infection (Kurniawati et al., n.d.). Population pressure is an amplifier of the risk of a large set of
diseases, then triggers a systemic inflammatory response in pregnant women and leads to severe pregnancy
complications (Hunter et al., 2020).

The Direct Impact of Infectious Disease on Obstetrict Complications

Infectious diseases such as dengue, pneumonia, and tuberculosis can cause systemic infections, resulting in vascular
endothelial dysfunction which is the main precursor to preeclampsia and eclampsia (Subandrate et al., 2017). This
mechanism can lead to earlier uterine contractions and disrupt the flow of nutrients and oxygen to the fetus (Sultana
et al., 2023). In tropical regions with a high burden of infection such as Sumatra, chronic infections often manifest into
severe anemia in pregnant women, which significantly increases the risk of bleeding (Ramadan et al., 2023).

The results showed that infectious diseases (DISEA) had a significant positive effect on the severity of pregnancy
complications (COMP), with an influence coefficient of 0.360 and a significance value of 0.074. This confirms that
infectious diseases play a role as a direct biological trigger that amplifies the risk of complications in pregnant women.
These findings confirm that infectious diseases (DISEA) are a significant factor in the incidence of pregnancy
complications (COMP), so pregnant women's health policies must be directed at the prevention and handling of
maternal infections.

Pregnancy causes physiological changes in the body and immune system that make the mother more susceptible to
bacterial, viral, and parasitic infections (He et al., 2024), , thus triggering chronic systemic inflammation that can have
an impact on the occurrence of anemia in pregnant women, thereby interfering with the function of the placenta and
blood flow to the fetus (U. I. Sari et al., 2024). One of the infectious diseases caused by Mycobacterium tuberculosis
(MTB) can cause anemia in patients. Anemia caused by tuberculosis infection is included in the category of chronic
anemia (Anemia of Chronic Disease), which is anemia caused by the development of chronic diseases in patients
(Dasaradhan et al., 2022). When compared to normal pregnant women, pregnant women with anemia have a higher
risk of complications. Anemia negatively affects pregnant women, postpartum patients, and fetuses. Miscarriage,
prematurity, prolonged labor due to uterine inertia, shock, infection, severe anemia, postnatal bleeding due to uterine
atonia, and babies with BBLR (Low Birth Weight) can have an impact on labor (Obeagu & Obeagu, 2025).

The Indirect Effect of Environmental on Obstetricst Complications Amplifying by Infectious Diseases

The role of infectious diseases (DISEA) in mediating the occurrence of environmental deterioration (ENV) on pregnancy
complications was positive but not statistically significant, with an influence coefficient value of 0.095 and a significance
P-value of 0.111. These findings indicate that although environmental damage has been shown to increase the
prevalence of infectious diseases (P-value 0.002), the risk pathway does not appear to be strong enough to consistently
cause noticeable pregnancy complications over the time period of this study. The insignificance of this environmental
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to the burden of infection derived
024), compared to the

mediation indicates that pregnancy complications in Lampung may be more
from social dynamics (such as TB transmission or ISPA in densely populated area
burden of infection derived purely from land degradation. Environmental factors ofte
threshold or a longer duration of exposure to be able to manifest as a medical emergencythrough biological mediation
pathways (Isna & Sjamsul, 2021). <

Positive relationships with environmental variables (ENVs) remain relevant, as poor environment is often a predisposing
factor for maternal infections. Environmental deterioration increases the risk of exposure to pathogens (Tambunan et
al., 2023), but its effect on pregnancy complications may vary depending on other protective factors (e.g. access to
health services). These findings reinforce the evidence that maternal infections are a key factor that worsens the
environment on pregnant women's health (Giudice et al., 2021).

The Indirect Effect of Demographics Pressure on Obstetrict Complications Amplifying by Infectious Diseases

The findings showed that infectious diseases (DISEA) significantly amplified the influence of demographic depression
(DEMG) on pregnancy complications (COMP) with a significance P-value of 0.094 (o = 0.10). Quantitatively, every
increase in one unit of demographic depression will indirectly increase the severity of complications by 0.238 units
through the mediation of infectious diseases. Demographic factors such as population density are the main drivers that
activate clinical risks for pregnant women through biological intermediaries (pathogens). High population density will
accelerate the rate of transmission of pathogens (Joegijantoro, 2019), , which then triggers a systemic inflammatory
response in pregnant women that leads to the occurrence of pregnancy complications such as anemia, bleeding, and
preeclampsia/eclampsia (Sulastri & Nurhayati, 2021).

Rapid demographic transmission, such as the intensity of human-to-human interactions, is a more dominant factor in
the spread of pathogens compared to static population environments. The increase in the coefficient of influence by
0.238 units illustrates how effective infectious diseases are in turning population pressure into an emergency medical
need. The mediated burden of infectious diseases is always stronger in high-density populations due to the multiplier
effect of intense community transmission (Adriyani, 2019).

Conclusion and policy recommendations

This study provides empirical evidence that neither environmental quality deterioration (ENV) nor demographic
depression (DEMG) has a direct effect on the occurrence of pregnancy complications (COMP) in Lampung Province,
Indonesia, but these two exogenous variables can increase infectious diseases, which further exacerbate pregnancy
complications. (In other words, environmental degradation and demographic depression can increase complications
when preceded by an increase in infectious diseases due to environmental deterioration and demographic pressure.

Policy recommendations from the results of this study confirm that infectious diseases (DISEA) are critical mediators in
the relationship between demographic depression (DEMG), environmental deterioration (ENV), and pregnancy
complications (COMP). Thus, maternal health policies should be directed at ecosystem-based preventive mitigation and
demographic surveillance, not just on downstream clinical interventions. This approach is expected to be able to reduce
the number of pregnancy complications in a sustainable manner and strengthen the resilience of the public health
system.

Limitations and future research, although this study provides a high-fidelity model based on 5,000 iterations of
bootstrapping, this study is limited by its regional scope. Although this study clarifies the structural pathway of maternal
risk, future research requires further longitudinal investigation to determine whether seasonal variations or specific
types of pathogens may produce different outcomes. Future research should explore whether certain types of obstetric
complications (e.g., preeclampsia vs. bleeding) respond differently to environmental stressors.
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