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ABSTRACT

Background: Caesarean section (CS) is a surgical procedure performed when vaginal delivery is not
possible due to medical or non-medical indications. The increasing prevalence of CS worldwide has raised
concerns regarding maternal and neonatal health.

Objectives: This study aims to identify maternal factors contributing to the increased incidence of CS at
Sitti Khadijah 1 Maternity Hospital, Makassar, for the period of January 1 - December 31, 2023. This
research provides a unique contribution by analyzing CS prevalence and risk factors in a private Islamic
maternity hospital, a setting underrepresented in national data. Furthermore, quantitative evaluation using
multivariate analysis was conducted to determine the most dominant risk factors, supporting evidence-
based prioritization in clinical decision-making and antenatal care planning in similar urban Indonesian
contexts.

Methods: A cross-sectional study was conducted using secondary data from medical records of mothers
who delivered at Sitti Khadijah 1 Maternity Hospital in 2023. Maternal age, history of CS, premature rupture
of membranes (PROM), gestational age, and preeclampsia were analyzed. Statistical tests included Chi-
Square and multivariate analysis.

Results: 0f 341 deliveries, 300 (88.0%) were CS cases. Significant associations were found between CS and
history of CS (p=0.004), preeclampsia (p=0.000), and PROM (p=0.000), while maternal age (p=0.751) and
gestational age (p=0.183) were not significant. Mothers with a previous CS had a 99.0% likelihood of
undergoing repeat CS. Preeclampsia strongly predicted CS, with 94.8% of cases delivered surgically. PROM
was also a determinant, with 96.3% undergoing CS. Multivariate analysis confirmed history of CS as the
strongest predictor (OR=19.689; 95% CI 2.589-149.737; p=0.004).

Conclusion: History of CS, preeclampsia, and PROM are significant factors associated with CS. The risk of
CS is significantly associated highest with history of CS. These findings highlight the need for improved
maternal healthcare strategies to manage high-risk pregnancies and reduce unnecessary CS procedures.

INTRODUCTION

Caesarean section (CS) is an essential obstetric intervention to ensure maternal and
neonatal safety in cases where vaginal delivery poses risks. he World Health Organization (WHO)
recommends an optimal CS rate of 10-15% to balance the benefits and risks.! However, the global
prevalence continues to rise, with projections estimating a 29% rate worldwide by 2030, and in
some countries potentially reaching 50% in specific populations like Indonesia.l2 In Indonesia,
the CS rate has reached 25.9%, exceeding WHO recommendations and raising concerns regarding
its indications and potential risks.?

Various factors contribute to this rise, including maternal medical conditions, hospital
policies, and patient preferences. For numerous women globally, the fear of pain during childbirth
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is becoming increasingly prevalent, resulting in a growing preference for caesarean deliveries
even when there are no medical indications.3#4 This demand for a caesarean section can create an
ethical dilemma for healthcare professionals, as they must navigate the responsibility of
promoting the safest method of delivery—typically vaginal birth without medical necessity—
while also respecting their patients choices.*

While CS is a life-saving procedure in cases of obstetric emergencies, its excessive and
sometimes unnecessary use may lead to higher risks of maternal morbidity, postpartum
complications, and increased healthcare costs. Studies have shown that a significant proportion
of CS procedures are performed without absolute medical indications, highlighting the need for
further investigation into the risk factors influencing CS decisions.*> Previous studies have
identified several maternal factors influencing CS, including advanced maternal age, previous CS,
premature rupture of membranes (PROM), preeclampsia, and fetal distress.67

The practice of caesarean sections raises the risk of numerous adverse health and
behavioral effects for both mothers and their children. Mothers who opted for CS in their latest
pregnancies experienced a higher prevalence of headaches, hip pain after childbirth, challenges
in performing daily tasks, physical complications, and breastfeeding difficulties than those who
had vaginal deliveries. Additionally, children born via CS were more likely to face respiratory
issues, recurring illnesses, and particular behavioral traits.8 Similarly, obstetric complications
such as premature rupture of membranes (PROM) have also been shown to increase the
likelihood of caesarean delivery and pose risks of infection, prolonged labor, and neonatal
complications, thereby reinforcing the impact of obstetric factors on maternal and child health
outcomes.?

Despite extensive study, there remains limited evidence on maternal factors influencing CS
in regional, faith-based maternity hospitals in Indonesia, particularly in the context of Makassar.
This study addresses that gap by analyzing maternal factors associated with CS at Sitti Khadijah
Maternity Hospital using multivariate logistic regression to identify the most influential
predictors. The findings are expected to benefit the local healthcare system by guiding targeted
antenatal counseling, risk screening, and educational strategies tailored to the sociocultural
context. Moreover, it contributes to efforts in early detection and prevention of unnecessary CS
caused by maternal factors, ultimately aiming to improve maternal and neonatal outcomes in
urban and faith-based healthcare settings.10

METHODS
Study design

This study employed a cross-sectional design using secondary data from medical records
of mothers who delivered at Sitti Khadijah Maternity Hospital between January 1st and December
31st, 2023. Data processing was conducted from December 26, 2024, to January 10, 2025. The
dependent variable was caesarean section (CS), while the independent variables were maternal
factors including maternal age, gestational age, history of CS, preeclampsia, and PROM. Potential
confounding variables—such as fetal malpresentation, fetal distress, shoulder dystocia, twin
pregnancy, prolonged labor, and obstructed labor—were acknowledged but excluded from the
final analysis to ensure the results focused solely on maternal factors.

This study provides specific benefits for community health applications, particularly in
optimizing antenatal care services. By identifying the most significant maternal risk factors
associated with CS, such as previous CS history, preeclampsia, and PROM, this research supports
the development of early screening tools, personalized risk counseling, and health education
interventions for pregnant women. These efforts can reduce unnecessary CS procedures, improve
maternal and neonatal outcomes, and promote safer, evidence-based delivery choices within the
local population. Additionally, the findings may inform regional health policy by highlighting
priority areas for intervention in maternal healthcare planning.

Population and sample
The study population comprised all mothers who delivered at Sitti Khadijah Maternity
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Hospital during the study period. The total sample size was 341, selected through total sampling.
Of these, 300 mothers underwent CS, while 41 had vaginal deliveries. The inclusion criteria were
all mothers with complete medical records, while cases with missing data were excluded. Sample
size determination was based on previous studies examining CS risk factors.

Data collection

Data were collected from hospital medical records, including maternal age, gestational age,
history of CS, preeclampsia, and PROM. Standardized data extraction forms were used to ensure
consistency. Measurements such as weight, height, and blood pressure were reported in metric
units. Verification of measurement data was conducted to ensure validity the information
recorded in the medical records. Blood pressure measurements are also crucial for determining
whether a patient meets the criteria for preeclampsia (a maternal variable that might cause CS)
or not, as the authors conducted a double-check by reviewing both systolic and diastolic blood
pressure recorded in medical records.

Data analysis

Univariate analysis was performed to summarize maternal characteristics distribution.
Bivariate analysis using Chi-square tests examined associations between maternal factors and CS.
A significance level of p < 0.05 was used. For bivariate analysis, the relationship between each
independent variable and CS was examined using cross-tabulation and Chi-Square test. Crude
odds Ratio (OR) with 95% confidence intervals (Cls) were calculated to determine the strength
of associations between maternal factors and CS. To address the condition where a patient may
present with multiple maternal risk factors simultaneously, the authors analyzed each risk factor
independently. If a patient had more than one maternal factor—such as a history of CS,
preeclampsia, or PROM—the patient was still included in the analysis for each corresponding
variable. All 341 samples were assessed and classified according to the presence or absence of
each of the five maternal risk factors. This approach allowed the study to evaluate the association
between each maternal factor and the likelihood of CS while recognizing that individual patients
may contribute to more than one risk category. Multivariate analysis with Multiple Logistic
Regression Test was conducted to determine the most influential factor associated with
caesarean section after being controlled for the other variables. All statistical analyses were
performed using SPSS version 29 for Windows.

Ethical statement

This study adhered to the ethical principles for medical research involving human subjects.
Informed consent was waived due to the retrospective nature of the study and absence of direct
patient contact. All personal identifiers were removed prior to analysis, and data access was
restricted to authorized researchers. Ethical approval was obtained from the Institutional Review
Board of UIN Alauddin Makassar (Reference No. E.094/KEPK/FKIK/XII1/2024).

RESULTS

Table 1 presents the characteristics of the study subjects, including maternal age, gestational
age, history of caesarean section (CS), preeclampsia, and premature rupture of membranes
(PROM). Most mothers were within the reproductive age group of 20-35 years and delivered at
term. However, there was a high prevalence of maternal risk factors that may influence delivery
outcomes, such as a history of CS, preeclampsia, and PROM, with the majority of cases in these
groups resulting in delivery via CS.
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Table 1. Characteristics of subjects

Category Frequency(n) Percent(%)
Maternal age

<20 years or >35 years 101 29.6

20 - .35 years 240 70.4
Gestational age

<37 weeks or >42 weeks 5g 17.0

37 - 42 weeks 283 83.0
CS history

Yes 98 28.7

No 243 71.3
Preeclampsia

Yes 154 45.2

No 187 54.8
PROM

Yes 163 47.8

No 178 52.2
Sectio Caesarea

Yes 300 88.0

No 41 12.0

CS: Caesarean Section; PROM: Premature Rupture of Membrane

Bivariate analysis (Table 2) showed that a history of previous CS, preeclampsia, and PROM
were significantly associated with a higher likelihood of CS delivery (p < 0.001 for all). Maternal
age and gestational age were not significantly associated with CS (p > 0.05). These findings
suggest that clinical complications during pregnancy have a stronger influence on the decision to
perform caesarean delivery than general patient background characteristics.

Table 2. Bivariate analysis results

Caesarean Section

Variable Yes No Total OR p-value
(95% CI)
n % n % n %
Maternal Age
<20 or >35 years 88 87.1 13 12.9 101 100 0.894 0.751
20 - 35 years 212 88.3 28 11.7 240 100 (0.44-1.80)
Gestational Age
<37 or >42 weeks 48 82.8 10 17.2 58 100 0.59 0.183
37 - 42 weeks 252 89.0 31 11.0 283 100  (0.27-1.28)
CS History
Yes 97 99.0 1 1.0 98 100 19.11 0.004
No 203 83.5 40 16.5 243 100 (2.58-149.73)
Preeclampsia
Yes 146 94.8 8 5.2 154 100 391 0.000
No 154 82.3 33 17.7 187 100 (5.27-12.79)
PROM
Yes 157 96.3 6 3.7 163 100 6.40 0.000
No 143 80.3 35 19.7 178 100 (3.50-23.12)

CS: Caesarean Section; PROM: Premature Rupture of Membrane; CI: Confidence Interval
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Table 3 Shows that after the authors get the result for all variables, a previous CS remained
the strongest predictor for repeat caesarean delivery. Preeclampsia and PROM also significantly
increased the odds ratio of CS, reinforcing the importance of managing high-risk conditions
during pregnancy to reduce unnecessary surgical births.

Table 3. Multivariate analysis results

Variable p-value aOR C195%
LL UL
CS History 0.004 19.689 2.589 149.737
Preeclampsia 0.000 5.396 2.276 12.790
PROM 0.000 9.005 3.506 23.128

CI: Confidence interval; aOR; adjusted Odds ratio

The multivariate analysis revealed that a history of previous caesarean section was the
strongest independent predictor of undergoing a caesarean delivery in the current pregnancy,
with an aOR of 19.689. This indicates that mothers who had previously undergone a caesarean
section were nearly 20 times more likely to deliver by caesarean again, compared to those
without such a history. Additionally, preeclampsia and PROM were also significantly associated
with increased odds of caesarean delivery, with aOR values of 5.396 and 9.005, respectively.
These findings suggest that the presence of maternal complications such as preeclampsia and
PROM substantially elevates the likelihood of surgical delivery. In contrast, maternal age and
gestational age did not show a statistically significant association with caesarean delivery after
adjusting for other variables in the model.

In the multivariate logistic regression model, categorical variables were coded using
binary values, and the reference groups were clearly defined. The reference group for maternal
age was 20-35 years, for gestational age was 37-42 weeKks, for caesarean section history was no
prior CS, for preeclampsia was the absence of preeclampsia, and for premature rupture of
membranes was the absence of PROM. All adjusted odds ratios presented in the model reflect
comparisons relative to these reference categories

DISCUSSION

A history of CS emerged as the strongest predictor for repeat CS in this study, consistent
with global findings.8 Our multivariate analysis (aOR: 19.689; 95% CI: 2.589-149.737; p=0.004)
confirms the dominant role of previous CS in influencing delivery mode. A study found that a
history of CS is the most dominant factor influencing repeat CS, further reinforcing the need for
careful assessment in managing previous CS cases.? According to WHO recommendations, the
interpregnancy interval after CS should be at least 24 months to minimize the risk of
complications.2 These findings also indicate that maternal awareness of the risks of pregnancy
with a history of CS is quite high, as reflected by increased antenatal visits and delivery planning
at health facilities.!!

This high percentage aligns with the common obstetric principle, which is often based on
concerns about uterine rupture, abnormal placentation, and other obstetric complications
associated with vaginal birth after caesarean (VBAC). Although VBAC is considered a safe option
for many women, its utilization remains low due to strict eligibility criteria.3 VBAC carries the
potential risk of scar dehiscence or rupture at the site of the previous uterine incision, which can
be life-threatening for both the mother and the baby. Due to these risks, many obstetricians prefer
repeat CS as a preventive measure to avoid severe complications such as hemorrhage, fetal
distress, or maternal morbidity. Consequently, this clinical consideration significantly
contributes to the high rate of repeat CS in women with a previous history of the procedure.3.12

Preeclampsia was strongly associated with increased CS rates (aOR: 5.396; 95% CI: 2.276-
12.790; p=0.000). In our cohort, 94.8% of mothers with preeclampsia underwent CS, compared
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to 82.3% without the condition. Previous studies indicated that hypertensive disorders in
pregnancy often necessitate CS to prevent complications like placental insufficiency and fetal
distress.1s This finding supports prior research suggesting that preeclampsia is a strong predictor
of adverse pregnancy outcomes and requires careful management to ensure maternal and fetal
safety.13.14 A previous study found that preeclampsia significantly increases the risk of a caesarean
section. Their data showed that the incidence of CS in women with preeclampsia reached 68.9%,
compared to 37.8% in those without preeclampsia, with a relative risk (RR) of 1.8. This risk is
particularly high in specific Robson Classification groups, including nulliparous women,
multiparous women without prior CS, and preterm pregnancies. These findings indicate that
preeclampsia not only raises the overall likelihood of CS but also has a particularly strong impact
on certain patient groups, reinforcing the importance of early identification and appropriate
management of preeclampsia in obstetric care.!5

The high rate of CS among preeclamptic mothers highlights the importance of early
detection, close monitoring, and appropriate obstetric management to prevent adverse
outcomes. Strengthening ANC programs, improving blood pressure control, and ensuring timely
medical intervention for high-risk pregnancy factors such as anemia or high blood pressure could
help reduce emergency CS cases associated with preeclampsia.16.17

PROM is one of the main causes of birth complications in Indonesia. Based on IDHS 2017
data, it occurs in 16.1% of deliveries and contributes to neonatal death due to infection and
sepsis.1” This study confirmed a strong association between preeclampsia and the likelihood of
CS with aOR =9.005 (95% CI: 3.506 - 23.128; p=0.000), supporting previous research findings.
PROM, defined as the rupture of the amniotic sac before the onset of labor, is a critical obstetric
condition that increases the risk of infection, fetal distress, and umbilical cord prolapse, leading
to a higher rate of CS. In cases of prolonged PROM, the risk of infection can increase up to tenfold,
and the likelihood of neonatal sepsis reaches 8.7%. This makes CS a logical choice, particularly in
cases where the latent period exceeds 24 hours or when fetal conditions deteriorate.%12

Previous studies have reported similar findings, where PROM is associated with an
increased risk of emergency CS to prevent complications. 1819 Another study also found that PROM
is a risk factor for neonatal asphyxia, with mothers experiencing PROM for more than 12 hours
being 3.872 times more likely to give birth to babies with asphyxia.1% The study supports the view
that PROM, although not an absolute indication for CS, can be a complicating factor in pregnancy
that influences the decision to perform the procedure. Similar results were reported in prior
studies, indicating that age alone is not a strong determinant of CS unless combined with other
medical risk factors.2® Therefore, these findings highlight the importance of proper management
of PROM cases to minimize risks and ensure optimal delivery outcomes.2!

While maternal age and gestational age have been considered risk factors for CS, this study
found no significant relationship. The study results indicate that the decision to perform a CS is
more influenced by medical factors, such as obstetric history, pregnancy complications, and fetal
distress, rather than maternal age itself. Therefore, although there is variation in maternal age,
these clinical factors play a more dominant role in determining the mode of delivery.
Additionally, the majority of the study sample consisted of mothers within a relatively
homogeneous age group, with most being in the healthy reproductive age range (20- 35 years).
87.4% of CS cases occurred in women aged 20-35 years, but no significant association was found
between advanced maternal age (>35 years) and CS rates.2223 However, research found that
maternal age over 35 years is associated with increased pregnancy complications, which may
indirectly increase the likelihood of CS, though the effect was not significant in our study
population.

Gestational age alone may not significantly influence CS rates, but when combined with
factors like previous CS or labor induction, the likelihood of CS increases. Mothers with a prior CS
and gestational age 237 weeks had a 97.06% CS rate, while multiparous women without a CS
history had an 80.95% CS rate, particularly when induction was involved. Preterm deliveries (<37
weeks) also showed a higher CS risk due to complications like fetal distress.2324
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From the perspective of Islamic law, CS is permitted if there are clear medical indications
to avoid risks to the mother and baby. However, CS performed without medical reasons simply
because of the patient's wishes or other factors that are not based on medical needs is considered
not by which prioritize the health of the mother and baby.25 CS that performed simply because of
personal preference without medical reasons received serious attention from the ulama. Most
schools of thought in Islam, including Hanafi, Maliki, Shafi'i, and Hanbali, agree that CS may be
performed if medically necessary but is not recommended if performed without clear indications.
The main principle in Islam is to protect the life and health of mothers and babies, which is in line
with maqashid sharia, namely hifdz an-nafs (protecting the soul).26

Based on these multivariate analysis findings history of CS is the strongest predictor of
repeat CS, followed by preeclampsia and PROM. Therefore, maternal health policies should focus
on strategies to reduce unnecessary CS procedures, particularly through education on VBAC and
improved management of high-risk pregnancies. The increasing CS rate also calls for targeted
interventions to improve maternal health services, including proper prenatal screening, patient
education, and timely medical interventions. Research emphasizes the importance of proper
maternal healthcare in preventing unnecessary CS, which aligns with the findings of this study.
CS without medical indications increases the risk of complications up to 3-5 times higher than
normal delivery while the majority of women who underwent CS in previous study were mothers
aged 25-35 years, in the third trimester of pregnancy, with parity of 1, a history of one previous
CS due to medical indications, an interpregnancy interval of 23 years, and no history of vaginal
delivery.27.28

Another critical aspect influencing the increasing rate of CS is the role of maternal request
without medical indication. The global rise in elective CS due to maternal preference is often
driven by fear of labor pain, past traumatic experiences, and misconceptions about its safety.
Studies have shown that psychological counseling or intervention and patient education
regarding the risks and benefits of different delivery methods may help in reducing unnecessary
CS procedures by improving maternal emotional well-being.2%

Our study focused primarily on maternal factors such as age, gestational age, history of CS,
preeclampsia, and PROM. Other important causes of CS, such as fetal distress, malpresentation,
twin pregnancy, shoulder dystocia, and obstructed labor, were not included in the main analysis,
although they may have influenced clinical decision-making. Future research should incorporate
these variables to provide a more comprehensive picture of CS determinants, although they may
influence clinical decision making. These findings provide an evidence base for healthcare policy-
making to reduce unnecessary CS and promote safer deliveries.

Some patients presented more than one or two maternal factors simultaneously. In this
study, the risk factor was analyzed independently, which means that a single patient could be
counted under multiple risk categories. This approach allows for a clearer understanding of the
contribution of each variable but may introduce overlapping effects that were not controlled in
bivariate analysis. In this study, the main reason for performing a CS was not isolated when
multiple factors were present in the same patient. It was difficult to see the individual effect of
risk factors that often occur together, which may affect the interpretation of causality. Future
studies are recommended to use grouping or prioritization of indications so that each risk factor
influence can be analyzed clearly.

CONCLUSION

Our study found that among various maternal factors examined, a history of caesarean
section, preeclampsia, and premature rupture of membranes were significantly associated with
an increased likelihood of caesarean delivery, while maternal age and gestational age did not
show a significant relationship. These findings suggest that clinical complications during
pregnancy play a more decisive role in determining the mode of delivery than demographic
characteristics. Given the exclusion of fetal and delivery-related causes from the analysis, future
research should aim to incorporate a broader range of maternal, fetal, and institutional factors,
as well as assess how multiple simultaneous indications contribute to CS decisions. In addition, it
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would be beneficial to explore the influence of non-medical variables such as maternal preference
and healthcare provider recommendations to gain a more comprehensive understanding of the
factors contributing to the increasing CS trend.
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