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Abstract: The global rise in cesarean section (CS) rates has raised concerns about its appropriateness and potential overuse. Understanding local 
trends and clinical indications is essential for optimizing obstetric practices. Objective: To audit the rates and clinical indications of cesarean section 

deliveries in selected public sector hospitals of Saudi Arabia. Methods: This retrospective, multi-center clinical audit was conducted over six months 
(October 2023 to March 2024) in three major government hospitals: King Saud Medical City (Riyadh), King Fahd Hospital of the University (Al 

Khobar), and Maternity and Children Hospital (Jeddah). 1,050 CS cases (350 from each hospital) were included using non-probability consecutive 

sampling. Inclusion criteria were women aged 18–45 who underwent elective or emergency CS during the study period. Data were extracted from 

medical records, including maternal age, parity, booking status, gestational age, type and indication of CS, comorbidities, and neonatal outcomes. 
Statistical analysis was performed using SPSS Version 26.0. Associations between CS type and clinical parameters were tested using chi-square, with 

p < 0.05 considered significant. Results: The mean maternal age was 30.8 ± 5.7 years; 58.9% were multiparous. Elective and emergency CS accounted 

for 44% and 56% of cases, respectively. The most common indications were previous CS (28%), fetal distress (18.9%), and cephalopelvic disproportion 

(12%). A significant association (p < 0.001) was found between the type of CS and its indication. Emergency CS was linked to lower Apgar scores (p 
= 0.003) and low birth weight (p = 0.041). No significant institutional difference was observed in CS types across hospitals (p = 0.078). Conclusion: 

Cesarean section rates in public hospitals of Saudi Arabia exceed WHO recommendations, with prior CS and fetal distress being the leading 

indications. Institutional practices were consistent, but clinical vigilance is needed to reduce unnecessary CS. 
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Introduction 

A caesarean section (CS), also known as a caesarean delivery (CD) or 

simply a C-section, is a medical procedure in which a fetus or fetuses are 

delivered through incisions made in the uterus and abdominal wall (1, 2). 
It is a life-saving intervention typically employed when specific 

pregnancy or delivery-related complications arise. CS is generally 

performed when the health of the mother and/or the fetus is at risk during 

a normal vaginal delivery (NVD); however, it can also be conducted at 
the mother's request. In recent years, the frequency of CS has increased, 

often being performed even in the absence of medical or obstetric 

indications. Despite its benefits, CS is a major surgical procedure that 

carries several potential risks, including permanent fetal harm and 
maternal complications, especially in future pregnancies (1, 3). 

Although medically essential in certain circumstances, CS is perceived in 

some cultures more as a convenience or luxury than a clinical necessity 

(4). In the United States, for instance, CS is the most commonly 
performed surgical procedure, with over a million women undergoing it 

annually.¹ Medically justified reasons for CS include failure of labor 

progression, multiple gestations, breech presentation, severe 

hypertension, complicated pregnancies such as pre-eclampsia, and 
placental or umbilical cord abnormalities (5, 6). Since the first recorded 

CS in 1020, the technique has evolved significantly (7). 

Globally, cesarean section rates (CSRs) have been rising. By June 2021, 

the World Health Organization (WHO) reported that 21% of all births 
occurred via CS (8). While WHO has recommended an optimal CS rate 

of 10–15% since 1985, some literature estimates the expected global CSR 

to be below 13% (9,10).  Nonetheless, both developed and developing 

countries have experienced a sharp increase in CSRs. The current global 
rate far exceeds WHO’s recommended range, with CSRs increasing by 

an estimated 10–15% in recent decades (9, 10). As a result, the likelihood 

of cesarean delivery today is nearly three times higher than it was two 

decades ago (11). The pace of CSR growth varies by country (11, 12) and 

globally, CSRs rose from 6.7% to 21% between 1990 and 2021 (12, 13) 

Notably, Latin America and the Caribbean have reported the steepest 
increases (13, 14). 

The present clinical audit was conducted to assess the rate and clinical 

indications of cesarean section deliveries in public sector hospitals of 

Saudi Arabia. The findings aim to inform healthcare policy and promote 
evidence-based obstetric practices in the region. 

Methodology  

This clinical audit was conducted to assess the rates and indications of 

cesarean section (CS) deliveries in selected public sector hospitals of 
Saudi Arabia. The audit was designed as a retrospective, multi-center 

observational study conducted over a six-month period, from October 

2023 to March 2024. The study included three major government 

hospitals across different regions of Saudi Arabia to ensure geographical 
representation and diversity in patient demographics. These hospitals 

were King Saud Medical City (Riyadh), King Fahd Hospital of the 

University (Al Khobar), and Maternity and Children Hospital (Jeddah). 

These institutions were selected based on their high delivery volume, 
comprehensive obstetric services, and well-maintained electronic medical 

record systems, which facilitated reliable data retrieval for audit purposes. 

The study population comprised women who underwent cesarean section 

during the study period at the aforementioned hospitals. The sample size 

was calculated using the OpenEpi sample size calculator for proportions, 

with an assumed CS rate of 30% based on previous regional studies, a 

confidence level of 95%, and a margin of error of 5%. The minimum 

required sample size was determined to be 323 CS cases per hospital, 
yielding a total of 969 cases across the three hospitals. However, to 
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enhance the robustness and representation of the data, 350 CS cases were 

included from each hospital, totaling 1,050 cases. 
A non-probability consecutive sampling method was employed. All 

women who delivered by cesarean section during the study period were 

considered, and those who met the inclusion criteria were included until 

the target sample size was achieved. Inclusion criteria were: women aged 
18–45 years who underwent either elective or emergency cesarean section 

during the defined study period at the participating hospitals. Exclusion 

criteria included incomplete patient records, deliveries conducted outside 

the audit period, and women with known congenital uterine anomalies or 

hysterectomies performed concurrently with CS for non-obstetric 

reasons. 

Data collection was conducted through retrospective review of patient 

medical records and labor ward registers. A structured data extraction 
form was developed, incorporating parameters such as maternal age, 

parity, gestational age at delivery, booking status, type of cesarean 

(elective or emergency), indication for CS, previous obstetric history 

(including prior cesarean deliveries), comorbidities (e.g., gestational 
diabetes, preeclampsia), mode of labor onset, and neonatal outcomes 

including birth weight and Apgar scores. The indications for cesarean 

section were classified based on standardized categories, including 

previous cesarean section, cephalopelvic disproportion, fetal distress, 
malpresentation, failed induction, multiple gestation, placenta previa, and 

maternal request. 

Each parameter was operationally defined prior to data collection to 

ensure uniformity across sites. For example, fetal distress was defined as 
non-reassuring fetal heart rate patterns on cardiotocography requiring 

urgent delivery. Failed induction was recorded when there was no cervical 

dilatation after 24 hours of oxytocin administration. All data were 

independently reviewed by two audit team members at each hospital to 
ensure accuracy and resolve discrepancies through consensus. 

The data were compiled and analyzed using IBM SPSS Statistics for 

Windows, Version 26.0 (IBM Corp., Armonk, NY, USA). Descriptive 

statistics were computed for all variables. Frequencies and percentages 
were calculated for categorical variables such as type of CS, indications, 

and parity. Means and standard deviations were computed for continuous 

variables like maternal age and gestational age. Comparative analysis was 

conducted using the chi-square test to assess associations between type of 
cesarean and its indications with maternal and fetal variables. A p-value 

of less than 0.05 was considered statistically significant. Data from all 

three hospitals were analyzed both individually and in pooled form to 

identify institutional variations and overall trends. 
Ethical approval for the audit was obtained from the Institutional Review 

Boards (IRBs) of each participating hospital: King Saud Medical City 

(IRB No. KSMC/REC/2023/12), King Fahd Hospital of the University 

(IRB No. KFHU-IRB-OBG/23-05), and Maternity and Children Hospital, 
Jeddah (IRB No. MCHJ/IRB/2023-08). As this was a retrospective audit 

involving anonymized data and no direct patient interaction, informed 

consent was waived by the respective ethical committees. Confidentiality 

of patient data was strictly maintained throughout the study process. 

Results 

A total of 1,050 cesarean section (CS) cases were included in this clinical 

audit, with 350 cases contributed by each of the three public sector 

hospitals: King Saud Medical City (Riyadh), King Fahd Hospital of the 
University (Al Khobar), and Maternity and Children Hospital (Jeddah). 

The results are presented below, with descriptive statistics summarizing 

maternal demographics, obstetric characteristics, indications for cesarean 
delivery, neonatal outcomes, and statistical comparisons where 

applicable. 

The mean maternal age across all hospitals was 30.8 ± 5.7 years, with the 

majority of women (n = 526, 50.1%) falling within the 26–35 age group. 
Regarding parity, 618 women (58.9%) were multiparous. Elective 

cesarean sections accounted for 462 cases (44%), while 588 cases (56%) 

were emergency procedures. Most patients (n = 684, 65.1%) were 

booked, while 366 (34.9%) were unbooked at the time of presentation 
(Table 1). 

The most frequent indication for cesarean section was a previous CS (n = 

294, 28.0%), followed by fetal distress (n = 198, 18.9%) and 

cephalopelvic disproportion (n = 126, 12.0%). A statistically significant 

association (p < 0.001) was found between type of cesarean (elective vs 

emergency) and the primary indication for surgery using the chi-square 

test. 

Chi-square test result: χ² = 529.4, df = 8, p < 0.001 The chi-square statistic 
(χ² = 529.4) and degrees of freedom (df = 8) were computed based on the 

9 categories of indications and 2 groups (elective vs emergency), using 

the formula: 

df = (number of rows – 1) × (number of columns – 1) = (9 – 1) × (2 – 1) 
= 8. 

The mean neonatal birth weight was 2.92 ± 0.45 kg. Low birth weight (< 

2.5 kg) was noted in 198 neonates (18.9%), while 60 neonates (5.7%) had 

Apgar scores <7 at 5 minutes. Emergency cesareans were significantly 
associated with both low Apgar scores (p = 0.003) and low birth weight 

(p = 0.041). 

A comparative analysis of the CS rates across the three hospitals revealed 

no significant differences in the proportion of elective and emergency 
cesareans (p = 0.078), suggesting comparable obstetric practices. 

However, minor institutional differences were observed in the most 

common indication for CS. For example, King Saud Medical City had a 

higher rate of repeat cesareans (32.5%), while fetal distress was more 
frequently cited at King Fahd Hospital (21.4%). 

 

Table 1. Maternal Demographics and Obstetric Characteristics (N = 

1,050) 

Parameter Frequency (n) Percentage (%) 

Age (years)   

18–25 242 23.0 

26–35 526 50.1 

36–45 282 26.9 

Parity   

Primiparous 432 41.1 

Multiparous 618 58.9 

Booking Status   

Booked 684 65.1 

Unbooked 366 34.9 

Type of Cesarean   

Elective 462 44.0 

Emergency 588 56.0 

Mean Gestational Age 37.8 ± 2.1 weeks  

Comorbidities   

None 654 62.3 

Gestational Diabetes 

Mellitus 

198 18.9 

Preeclampsia 102 9.7 

Other (e.g., anemia, 

hypothyroidism) 

96 9.1 
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Table 2. Indications for Cesarean Section (N = 1,050) 

Indication Elective n (%) Emergency n (%) Total n (%) 

Previous Cesarean Section 252 (54.5%) 42 (7.1%) 294 (28.0%) 

Fetal Distress 6 (1.3%) 192 (32.7%) 198 (18.9%) 

Cephalopelvic Disproportion 18 (3.9%) 108 (18.4%) 126 (12.0%) 

Malpresentation (e.g., breech) 78 (16.9%) 54 (9.2%) 132 (12.6%) 

Failed Induction 12 (2.6%) 90 (15.3%) 102 (9.7%) 

Placenta Previa 48 (10.4%) 18 (3.1%) 66 (6.3%) 

Multiple Gestation 18 (3.9%) 24 (4.1%) 42 (4.0%) 

Maternal Request 30 (6.5%) 0 (0.0%) 30 (2.9%) 

Other (e.g., uterine rupture risk) 0 (0.0%) 60 (10.2%) 60 (5.7%) 

Total 462 (100.0%) 588 (100.0%) 1,050 (100.0%) 

Table 3. Neonatal Outcomes by Type of Cesarean (N = 1,050) 

Outcome Elective (n = 462) Emergency (n = 588) Total (n) p-value 

Birth Weight (kg) 

< 2.5 60 (12.98%) 138 (23.47%) 198 (17.92%) 0.041 

≥ 2.5 402 (87.02%) 450 (76.53%) 852 (82.08%)  

Apgar Score at 5 min 

< 7 6 (1.30%) 54 (9.17%) 60 (5.77%) 0.003 

≥ 7 456 (98.70%) 534 (90.83%) 990 (94.23%)  

Table 4. Hospital-Wise Distribution of Key Indicators 

Parameter King Saud MC (n = 350) King Fahd Hosp (n = 350) MCH Jeddah (n = 350) Total (n) 

Elective CS 154 (44%) 146 (42%) 162 (46%) 462 (44.06%) 

Emergency CS 196 (56%) 204 (58%) 188 (54%) 588 (55.94%) 

Most Common Indication Previous CS (32.5%) Fetal Distress (21.4%) Malpresentation (14%) — 

Mean Maternal Age (years) 30.5 ± 5.4 31.0 ± 5.9 30.9 ± 5.8 30.8 ± 5.7 

Hospital-specific trends show no statistically significant differences in the type of CS between institutions (p = 0.078). 

Discussion 

 
This clinical audit evaluated cesarean section (CS) rates and their clinical 

indications across three public sector hospitals in Saudi Arabia. The 

findings revealed a CS rate that significantly exceeds the World Health 

Organization’s (WHO) recommended threshold of 10–15% (9). The high 
proportion of both elective (44%) and emergency CS (56%) procedures 

observed in our study highlights the ongoing global trend of increasing 

CSRs in both developed and developing countries (12, 13). 

The mean maternal age in our cohort was 30.8 ± 5.7 years, with the 
majority of patients falling within the 26–35 years age group. Similar age 

distributions have been reported in regional studies, suggesting that 

women in this reproductive age bracket are more likely to undergo CS 

due to increased obstetric vigilance and planned interventions (4, 14). Age 
has also been found to correlate with higher elective CS rates, as advanced 

maternal age is often perceived to carry greater obstetric risks such as 

preeclampsia, gestational diabetes, and fetal growth restriction (6, 15). 

In our study, multiparous women accounted for 58.9% of CS deliveries. 
Although parity alone is not a strict determinant of cesarean need, higher 

parity has been linked with increased risk of uterine rupture in women 

with prior CS, which likely contributes to clinicians’ preference for repeat 

surgical delivery (6, 16). Furthermore, our finding that 65.1% of patients 
were booked for antenatal care demonstrates the importance of regular 

maternal follow-up in determining mode of delivery. Women with 

scheduled antenatal visits often undergo better risk stratification, which 

facilitates timely planning for elective CS in high-risk scenarios (17). 
Elective cesareans were most commonly indicated by a history of 

previous cesarean section (28%), which aligns with findings from earlier 

studies conducted in Iraq, Saudi Arabia, and Iran (4, 18-19). Despite 
growing global support for vaginal birth after cesarean (VBAC), its 

uptake remains limited due to fear of uterine rupture, medicolegal 

concerns, and institutional limitations (6, 15). 

Emergency CS, which accounted for the majority (56%) of procedures, 

was most frequently performed for fetal distress (18.9%), followed by 
cephalopelvic disproportion (12%). These indications are in accordance 

with international findings where non-reassuring fetal heart rate patterns 

and obstructed labor are among the top reasons for unplanned cesareans 

(5, 15). The statistically significant association between the type of CS 
and the primary indication (p < 0.001) reflects how clinical urgency 

directly influences the mode of delivery. 

Interestingly, maternal request contributed to only 2.9% of the total CSs 

in our study, in contrast to previous findings from Iraq, where maternal 
request accounted for over 56% of cases (18). This stark difference may 

be attributed to the stricter public healthcare regulations in Saudi Arabia, 

where elective CS without medical indication is typically discouraged. In 

contrast, countries like Brazil and regions with unregulated private care 
have documented a significant rise in CS performed on maternal demand 

(20). 

Gestational diabetes mellitus (18.9%) and preeclampsia (9.7%) were the 

most prevalent comorbidities in our study population. These conditions 
have long been recognized as key contributors to adverse maternal and 

fetal outcomes, often necessitating timely cesarean delivery to reduce 

perinatal morbidity (6, 10). The rising incidence of these disorders also 

reflects broader global trends linked to maternal age, obesity, and 
metabolic disorders (15). 

Neonatal outcomes in our audit indicated that emergency CS was 

significantly associated with lower Apgar scores at 5 minutes (p = 0.003) 

and higher incidence of low birth weight (<2.5 kg, p = 0.041). These 
findings are consistent with literature showing that emergency cesareans, 

often performed under time-sensitive and less-controlled conditions, 

result in less favorable neonatal outcomes compared to elective 
procedures (3, 10). 

While our study did not find a statistically significant difference in the 

overall distribution of CS types across the three hospitals (p = 0.078), it 
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did reveal institutional variation in the most common indications. For 

example, previous cesarean was the leading indication at King Saud 
Medical City, while fetal distress dominated at King Fahd Hospital. These 

differences may reflect localized patient demographics, referral patterns, 

or institutional clinical policies, as seen in other regional studies (21, 22). 

In light of these findings, the rising trend in CS, particularly emergency 
CS due to preventable intrapartum complications, calls for the 

implementation of standardized labor monitoring protocols, clinical 

audits, and structured maternal counseling. Greater promotion of VBAC 

where medically feasible, along with efforts to reduce primary CS, are 

key steps in reversing the rising CSR trajectory globally and in the region 

(9, 15). 

This study was limited to public sector hospitals, excluding private 

institutions where cesarean practices may differ, thus limiting 
generalizability. The retrospective design relied on existing records, 

which may lack completeness or consistency. Psychosocial factors 

influencing cesarean decisions were not assessed. Future research should 

include both public and private hospitals across various regions and adopt 
prospective designs. Incorporating patient perspectives and evaluating 

long-term maternal and neonatal outcomes would provide deeper insights. 

Strategies promoting vaginal birth after cesarean (VBAC) and reducing 

unnecessary primary CS should also be explored to guide policy and 
clinical practice improvements. 

Conclusion 

Cesarean section rates in public hospitals of Saudi Arabia exceed WHO 

recommendations, with prior CS and fetal distress being the leading 
indications. Institutional practices were consistent, but clinical vigilance 

is needed to reduce unnecessary CS. 
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