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ABSTRACT 

Background: The mode of delivery plays a crucial role in determining maternal and fetal 

outcomes. With the rising trend of cesarean section rates worldwide, it is essential to evaluate and 

compare the outcomes associated with normal vaginal delivery and cesarean section, particularly 

in tertiary care settings where high-risk pregnancies are frequently managed. Aim: To compare 

maternal and fetal outcomes in normal vaginal delivery and cesarean section at a tertiary care 

center. Objectives: To assess maternal outcomes associated with normal vaginal delivery and 

cesarean section. To evaluate fetal outcomes in both modes of delivery. To compare complications 

and overall outcomes between vaginal delivery and cesarean section. Materials and Methods: 

This hospital-based comparative cross-sectional study was conducted on 140 pregnant women 

admitted for delivery at a tertiary care hospital. Participants were divided into two groups: normal 

vaginal delivery (n=72) and cesarean section (n=68). Data were collected using a structured 

proforma, including demographic details, obstetric history, maternal outcomes (blood loss, 

complications, hospital stay), and fetal outcomes (birth weight, APGAR score, NICU admission). 

Statistical analysis was performed using appropriate tests such as chi-square test and Student’s t-

test, with p<0.05 considered statistically significant. Results: Baseline characteristics were 

comparable between the two groups except for previous LSCS, which was significantly higher in 

the cesarean group (p=0.001). Maternal outcomes such as blood loss and duration of hospital stay 

were significantly higher in the cesarean section group (p<0.001). Wound infection and delayed 

maternal recovery were also significantly more common in the cesarean group. Fetal outcomes 

showed significantly better APGAR scores and lower NICU admission rates in the vaginal delivery 

group. Respiratory distress was significantly higher in the cesarean group (p=0.013). Overall 

maternal and fetal complications were significantly higher in the cesarean section group, whereas 

favorable outcomes were more commonly observed in the vaginal delivery group. Conclusion: 

Normal vaginal delivery is associated with better maternal recovery and neonatal outcomes 

compared to cesarean section. Cesarean section should be reserved for appropriate medical 

indications to minimize unnecessary complications and improve overall maternal and fetal health 

outcomes. 
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INTRODUCTION 

Childbirth is a natural physiological process; however, it carries inherent risks for both mother and 

fetus. The mode of delivery whether Normal Vaginal Delivery (NVD) or Cesarean Section (CS) 

plays a crucial role in determining maternal and neonatal outcomes. Over the past few decades, 

there has been a significant rise in cesarean section rates globally, often exceeding the 

recommended limits proposed by the World Health Organization. While cesarean delivery is a life-

saving intervention when medically indicated, its increasing use without clear indications has 

raised concerns regarding unnecessary maternal and fetal morbidity. 

Normal vaginal delivery is considered the safest and most cost-effective method of childbirth, 

associated with quicker maternal recovery, lower infection rates, and minimal surgical risks. It 

promotes early mother-infant bonding and successful initiation of breastfeeding. However, it may 

sometimes be associated with complications such as perineal tears, prolonged labor, or fetal 

distress. On the other hand, cesarean section, though often essential in high-risk pregnancies, is a 

major surgical procedure that carries risks including hemorrhage, infection, anesthetic 

complications, and longer hospital stay. For neonates, cesarean delivery may be associated with 

respiratory distress, delayed adaptation, and altered microbiome colonization. 

The decision regarding the mode of delivery is influenced by multiple factors such as maternal 

health status, fetal condition, obstetric complications, and institutional protocols. In tertiary care 

centers, where high-risk pregnancies are frequently managed, the rate of cesarean sections tends 

to be higher due to referral cases and emergency indications. Therefore, evaluating the outcomes 

of different modes of delivery in such settings is essential to understand their impact on maternal 

and neonatal health. 

Several studies have compared maternal and fetal outcomes between vaginal delivery and cesarean 

section, highlighting varying results depending on population characteristics and clinical practices. 

Maternal outcomes commonly assessed include postpartum hemorrhage, infection, duration of 

hospital stay, and recovery time, whereas fetal outcomes include birth weight, Apgar score, need 

for neonatal intensive care unit (NICU) admission, and perinatal morbidity. 

 

AIM 

To compare maternal and fetal outcomes in normal vaginal delivery and cesarean section at a 

tertiary care center. 

 

OBJECTIVES 

1. To assess maternal outcomes associated with normal vaginal delivery and cesarean section.  

2. To evaluate fetal outcomes in both modes of delivery.  

3. To compare the complications and overall outcomes between vaginal delivery and cesarean 

section.  

 

MATERIAL AND METHODOLOGY 

Source of Data 

The data were collected from pregnant women admitted for delivery at the obstetrics and 

gynecology department of a tertiary care hospital. Clinical details, obstetric history, labor records, 

and neonatal outcomes were obtained from patient case sheets, hospital records, and direct 

observation. 

Study Design 

The study was conducted as a hospital-based comparative cross-sectional study. 
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Study Location 

The study was carried out in the Department of Obstetrics and Gynecology at a tertiary care 

teaching hospital. 

Study Duration 

The study was conducted over a period of 12 months, including data collection, analysis, and 

interpretation. 

Sample Size 

A total of 140 pregnant women were included in the study and divided into two groups: 

 Normal Vaginal Delivery group  

 Cesarean Section group  

Inclusion Criteria 

 Pregnant women admitted for delivery at term (≥37 weeks gestation)  

 Singleton pregnancy  

 Women who underwent either normal vaginal delivery or cesarean section  

 Patients who provided informed consent  

Exclusion Criteria 

 Preterm deliveries (<37 weeks gestation)  

 Multiple pregnancies  

 Patients with known congenital fetal anomalies  

 Women with incomplete medical records  

 Patients who refused consent  

Procedure and Methodology 

All eligible pregnant women were enrolled after obtaining informed consent. Detailed history 

including age, parity, antenatal complications, and obstetric history was recorded. Patients were 

categorized into two groups based on mode of delivery: normal vaginal delivery and cesarean 

section. 

Maternal outcomes such as duration of labor, postpartum hemorrhage, infections, need for blood 

transfusion, and length of hospital stay were recorded. Fetal outcomes including birth weight, 

Apgar score at 1 and 5 minutes, need for NICU admission, and neonatal complications were 

documented. All deliveries were managed as per standard institutional protocols. 

Sample Processing 

Clinical and observational data were systematically recorded in a predesigned proforma. No 

laboratory sample processing was specifically required apart from routine investigations 

performed as part of standard patient care. 

Statistical Methods 

Data were entered into Microsoft Excel and analyzed using statistical software such as SPSS. 

Continuous variables were expressed as mean ± standard deviation, while categorical variables 

were presented as frequencies and percentages. 

Comparisons between groups were made using: 

 Chi-square test for categorical variables  

 Student’s t-test for continuous variables  

A p-value of <0.05 was considered statistically significant. 

Data Collection 

Data were collected prospectively using a structured case record form. Information regarding 

maternal demographic profile, obstetric history, mode of delivery, and maternal and neonatal 

outcomes was recorded. Follow-up data during hospital stay were also included to assess early 

complications. 
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OBSERVATION AND RESULTS 

Table 1: Comparison of Baseline Characteristics Between Normal Vaginal Delivery and 

Cesarean Section Groups (N = 140) 

Variable 
NVD Group 

(n=72) 

CS Group 

(n=68) 

Test 

value 
95% CI 

p-

value 

Age (years), Mean ± SD 25.86 ± 3.91 26.74 ± 4.18 t = 1.29 
-2.23 to 

0.47 
0.198 

Gestational age (weeks), 

Mean ± SD 
38.62 ± 1.04 38.38 ± 1.12 t = 1.31 

-0.12 to 

0.60 
0.193 

Primigravida, n (%) 39 (54.2%) 41 (60.3%) 
χ² = 

0.53 

0.53 to 

1.84 
0.466 

Multigravida, n (%) 33 (45.8%) 27 (39.7%) 
χ² = 

0.53 

0.54 to 

1.89 
0.466 

BMI (kg/m²), Mean ± SD 23.71 ± 2.64 24.38 ± 2.92 t = 1.43 
-1.60 to 

0.26 
0.156 

Booked cases, n (%) 58 (80.6%) 49 (72.1%) 
χ² = 

1.39 

0.81 to 

3.62 
0.238 

Unbooked cases, n (%) 14 (19.4%) 19 (27.9%) 
χ² = 

1.39 

0.28 to 

1.24 
0.238 

Previous LSCS, n (%) 4 (5.6%) 18 (26.5%) 
χ² = 

11.84 

1.95 to 

14.45 
0.001 

 

Table 2: Maternal Outcomes Associated with Normal Vaginal Delivery and Cesarean Section 

(N = 140) 

Maternal Outcome 
NVD Group 

(n=72) 

CS Group 

(n=68) 

Test 

value 
95% CI 

p-

value 

Blood loss (mL), Mean ± SD 
286.42 ± 

74.36 

512.68 ± 

118.54 

t = 

13.61 

-259.16 to -

193.36 
<0.001 

Duration of hospital stay 

(days), Mean ± SD 
2.31 ± 0.82 5.18 ± 1.26 

t = 

16.06 

-3.23 to -

2.51 
<0.001 

Postpartum hemorrhage, n 

(%) 
5 (6.9%) 11 (16.2%) 

χ² = 

2.94 
0.93 to 6.81 0.086 

Blood transfusion required, n 

(%) 
3 (4.2%) 9 (13.2%) 

χ² = 

3.67 

0.98 to 

10.76 
0.055 

Puerperal fever, n (%) 4 (5.6%) 10 (14.7%) 
χ² = 

3.31 
0.91 to 8.83 0.069 

Wound/perineal infection, n 

(%) 
2 (2.8%) 8 (11.8%) 

χ² = 

4.31 

1.08 to 

22.28 
0.038 

Severe maternal morbidity, n 

(%) 
3 (4.2%) 7 (10.3%) 

χ² = 

2.01 
0.71 to 9.56 0.156 

Maternal recovery delayed, n 

(%) 
6 (8.3%) 21 (30.9%) 

χ² = 

11.55 
1.79 to 8.95 0.001 
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Table 3: Fetal Outcomes in Normal Vaginal Delivery and Cesarean Section Groups (N = 140) 

Fetal Outcome 
NVD Group 

(n=72) 

CS Group 

(n=68) 

Test 

value 
95% CI 

p-

value 

Birth weight (kg), Mean 

± SD 
2.79 ± 0.42 2.86 ± 0.48 t = 0.92 

-0.22 to 

0.08 
0.359 

APGAR at 1 min, Mean 

± SD 
7.82 ± 0.91 7.41 ± 1.08 t = 2.44 

0.08 to 

0.74 
0.016 

APGAR at 5 min, Mean 

± SD 
8.91 ± 0.63 8.62 ± 0.81 t = 2.38 

0.05 to 

0.53 
0.019 

Low birth weight, n (%) 13 (18.1%) 16 (23.5%) χ² = 0.64 
0.44 to 

1.77 
0.425 

NICU admission, n (%) 9 (12.5%) 19 (27.9%) χ² = 5.24 
1.15 to 

5.10 
0.022 

Respiratory distress, n 

(%) 
4 (5.6%) 13 (19.1%) χ² = 6.12 

1.28 to 

11.88 
0.013 

Birth asphyxia, n (%) 3 (4.2%) 7 (10.3%) χ² = 2.01 
0.71 to 

9.56 
0.156 

Neonatal sepsis, n (%) 2 (2.8%) 6 (8.8%) χ² = 2.36 
0.63 to 

14.17 
0.125 

 

Table 4: Comparison of Complications and Overall Outcomes Between NVD and Cesarean 

Section Groups (N = 140) 

Complication / Overall 

Outcome 

NVD Group 

(n=72) 

CS Group 

(n=68) 

Test 

value 
95% CI 

p-

value 

Any maternal 

complication, n (%) 
12 (16.7%) 29 (42.6%) 

χ² = 

11.42 

1.65 to 

6.18 
0.001 

Any fetal complication, n 

(%) 
11 (15.3%) 24 (35.3%) 

χ² = 

7.54 

1.28 to 

5.03 
0.006 

Combined adverse 

outcome, n (%) 
18 (25.0%) 38 (55.9%) 

χ² = 

13.89 

1.78 to 

5.85 
<0.001 

Uneventful maternal 

recovery, n (%) 
60 (83.3%) 39 (57.4%) 

χ² = 

11.42 

0.16 to 

0.61 
0.001 

Healthy neonate at 

discharge, n (%) 
63 (87.5%) 49 (72.1%) 

χ² = 

5.24 

0.19 to 

0.87 
0.022 

Prolonged hospital stay, n 

(%) 
7 (9.7%) 26 (38.2%) 

χ² = 

15.76 

2.01 to 

10.44 
<0.001 

Readmission within 7 days, 

n (%) 
2 (2.8%) 5 (7.4%) 

χ² = 

1.55 

0.51 to 

15.06 
0.213 

Overall favorable outcome, 

n (%) 
55 (76.4%) 37 (54.4%) 

χ² = 

7.47 

0.22 to 

0.79 
0.006 

 

DISCUSSION 

In the present study, baseline characteristics were largely comparable between the normal vaginal 

delivery (NVD) and cesarean section (CS) groups. Mean age, gestational age, parity, BMI, and 

booking status showed no statistically significant difference, suggesting that both groups were 

generally well matched. This comparability strengthens the interpretation that differences in 

maternal and fetal outcomes were mainly related to mode of delivery rather than baseline variation. 
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However, previous LSCS was significantly higher in the CS group (26.5% vs. 5.6%, p=0.001), 

indicating that prior cesarean delivery remained an important determinant for repeat cesarean 

section. Similar observations were reported by Guan et al.(2020)[7], who noted that maternal 

characteristics and prior obstetric history significantly influence cesarean delivery rates. 

Furthermore, Landon et al.(2024)[6] emphasized that previous cesarean section is one of the 

strongest predictors for repeat cesarean delivery, though vaginal birth after cesarean (VBAC) 

remains a safe alternative in selected cases. 

Maternal outcomes in the present study showed significantly higher mean blood loss in the CS 

group compared with the NVD group (512.68 ± 118.54 mL vs. 286.42 ± 74.36 mL, p<0.001). 

Duration of hospital stay was also significantly longer after cesarean delivery (5.18 ± 1.26 days 

vs. 2.31 ± 0.82 days, p<0.001). These findings are consistent with Negrini et al.(2021)[2], who 

reported that cesarean section is associated with increased healthcare utilization and maternal 

morbidity compared to vaginal birth. Similar findings were also noted by Darnal et al.(2020)[3], 

who observed higher complication rates and prolonged recovery among women undergoing 

cesarean section. In the present study, wound/perineal infection was significantly higher in the CS 

group (11.8% vs. 2.8%, p=0.038), while postpartum hemorrhage, blood transfusion, puerperal 

fever, and severe maternal morbidity were higher in the CS group but not statistically significant. 

This pattern suggests that cesarean delivery, being a surgical procedure, carries greater 

postoperative morbidity and delayed recovery. Antoine et al.(2021)[8] also highlighted that 

although cesarean section has improved obstetric safety, it is associated with increased surgical 

risks and complications. 

Delayed maternal recovery was significantly more common in the CS group (30.9%) compared 

with the NVD group (8.3%), with p=0.001. This may be attributed to surgical wound pain, 

anesthesia-related effects, postoperative immobilization, and longer hospitalization. Fan et 

al.(2020)[5] similarly reported that cesarean section affects abdominal musculature and fascia, 

contributing to delayed functional recovery. The present findings therefore support the view that 

vaginal delivery, when feasible and safe, offers better maternal recovery and lower morbidity. 

Regarding fetal outcomes, birth weight was comparable between the two groups, indicating no 

significant difference in fetal growth status. However, APGAR scores at 1 minute and 5 minutes 

were significantly higher in the NVD group than the CS group (p=0.016 and p=0.019, 

respectively). NICU admission was significantly more frequent in the CS group (27.9% vs. 12.5%, 

p=0.022), and respiratory distress was also significantly higher in the CS group (19.1% vs. 5.6%, 

p=0.013). These findings are comparable with the study by Zhou et al.(2024)[1], which 

demonstrated better neonatal outcomes and higher APGAR scores following vaginal delivery 

compared to cesarean section. Additionally, Lupu et al.(2023)[10] reported that neonates born via 

cesarean section often face adaptation difficulties, including respiratory distress and delayed 

physiological transition. 

The increased respiratory distress among neonates delivered by cesarean section may be explained 

by reduced thoracic compression during delivery and delayed clearance of fetal lung fluid. Cai et 

al.(2021)[4] also discussed that cesarean delivery may influence neonatal respiratory outcomes 

and early adaptation, particularly in non-labored cesarean births. In the present study, birth 

asphyxia and neonatal sepsis were more frequent in the CS group, although not statistically 

significant. This indicates that while cesarean section may be necessary in fetal compromise or 

obstetric risk, it may also be associated with increased early neonatal morbidity. 

The overall complication profile showed significantly higher maternal complications, fetal 

complications, and combined adverse outcomes in the CS group. Any maternal complication was 

observed in 42.6% of CS cases compared with 16.7% of NVD cases (p=0.001), while fetal 

complications were seen in 35.3% of CS cases compared with 15.3% of NVD cases (p=0.006). 
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Combined adverse outcome was significantly higher in the CS group (55.9% vs. 25.0%, p<0.001). 

These results are in agreement with Muglia et al.(2022)[9], who emphasized that maternal factors 

and delivery interventions significantly influence both maternal and neonatal outcomes. Similarly, 

Antoine et al.(2021)[8] highlighted that increasing cesarean section rates are associated with higher 

maternal and perinatal morbidity when not medically justified. 

Uneventful maternal recovery and healthy neonate at discharge were significantly more common 

in the NVD group. Prolonged hospital stay was markedly higher in the CS group (38.2% vs. 9.7%, 

p<0.001), while readmission within 7 days was higher in the CS group but statistically non-

significant. Overall favorable outcome was significantly higher in the NVD group (76.4% vs. 

54.4%, p=0.006). These findings support the conclusion that normal vaginal delivery is associated 

with better maternal recovery, shorter hospitalization, lower neonatal morbidity, and improved 

overall outcomes compared with cesarean section. However, cesarean section remains an essential 

and life-saving intervention when medically indicated, particularly in cases of previous LSCS, 

fetal distress, malpresentation, obstructed labor, or other obstetric complications, as also 

emphasized by Landon et al.(2024)[6]. 

 

CONCLUSION 

The present study demonstrated that normal vaginal delivery (NVD) is associated with more 

favorable maternal and fetal outcomes compared to cesarean section (CS) in a tertiary care setting. 

Maternal outcomes such as blood loss, duration of hospital stay, wound infection, and delayed 

recovery were significantly higher in the cesarean section group, highlighting the increased 

morbidity associated with surgical intervention. Although cesarean section remains a life-saving 

procedure when medically indicated, its routine or non-indicated use may contribute to 

unnecessary maternal complications. 

In terms of fetal outcomes, neonates delivered vaginally showed significantly better APGAR 

scores and lower rates of NICU admission and respiratory distress compared to those delivered by 

cesarean section. While birth weight and certain neonatal complications were comparable, overall 

neonatal well-being at discharge was significantly better in the NVD group. 

Furthermore, the study found that combined adverse maternal and fetal outcomes were 

significantly higher in the cesarean section group, whereas uneventful recovery and overall 

favorable outcomes were more commonly observed following vaginal delivery. These findings 

emphasize that, whenever feasible and safe, normal vaginal delivery should be encouraged as the 

preferred mode of childbirth. 

However, cesarean section continues to play a critical role in managing high-risk pregnancies, 

particularly in cases such as previous LSCS, fetal distress, or obstetric complications. Therefore, 

the decision regarding the mode of delivery should be individualized, evidence-based, and guided 

by clinical indications to optimize both maternal and fetal outcomes. 

 

LIMITATIONS OF THE STUDY 

1. The study was conducted at a single tertiary care center, which may limit the 

generalizability of the findings to other settings.  

2. The sample size (N=140) was relatively small, which may affect the statistical power of 

some comparisons.  

3. Being a cross-sectional comparative study, causal relationships between mode of delivery 

and outcomes could not be firmly established.  

4. Selection bias may be present, as high-risk cases are more likely to undergo cesarean 

section.  

5. Long-term maternal and neonatal outcomes were not assessed.  
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6. Confounding factors such as socioeconomic status, nutritional status, and antenatal care 

quality were not fully controlled.  

7. Indications for cesarean section were not stratified into elective and emergency categories.  

8. Post-discharge complications and follow-up data were not included.  

9. Observer bias may have occurred during clinical assessment and data recording.  

10. Neonatal outcomes were limited to early outcomes and did not include long-term 

developmental parameters.  
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