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probability convenience sampling technique. The research was carried out in the
Department of Obstetrics and Gynecology at Jinnah Postgraduate Medical Centre (JPMC),
Karachi. The study cohort comprised 200 mothers who underwent Cesarean section
delivery during the designated study period. Results: The majority of neonates exhibited
favorable Apgar scores, with 56% scoring between 7 and 8, while only 5% recorded
critically low scores (<3). Mothers in the 24-29 years age group had the highest proportion
of neonates with normal Apgar scores. Furthermore, maternal adherence to recommended
prenatal supplementation was associated with improved neonatal outcomes. Interestingly,
no statistically significant difference in Apgar scores was observed between planned
(elective) and emergency Cesarean sections. Conversely, neonates born to nulliparous
mothers tended to have lower Apgar scores compared to those born to multiparous
mothers. Conclusion: In conclusion, while the majority of neonates delivered via Cesarean
section achieved normal Apgar scores (7-8), the findings challenge the assumption that
maternal comorbidities such as gestational diabetes, pregnancy-induced hypertension, and
pre-eclampsia inevitably result in poor neonatal outcomes, likely reflecting the benefits of
effective clinical management. The study highlights the vital importance of maternal age,
parity, and prenatal nutrition in optimizing immediate neonatal health following surgical
delivery.

Introduction

The transition from intrauterine life to the extrauterine environment is a critical physiological period for the neonate. The Apgar
score, developed by Virginia Apgar in 1953, remains the universal standard for the rapid clinical assessment of a newborn’s vitality
and the need for resuscitation at one and five minutes after birth (Casey et al., 2021). While the Apgar score is a composite of heart
rate, respiratory effort, muscle tone, reflex irritability, and color, it is significantly influenced by the mode of delivery. Cesarean
section (CS) has become one of the most common surgical procedures globally, with rates rising steadily over the last two decades.
According to the World Health Organization (WHO, 2023), while CS is life-saving when medically indicated, the rising rates of non-
medically indicated CS pose potential risks to neonatal health. In South Asia, particularly in Pakistan, the CS rate has surged beyond
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30% in tertiary care setups, driven by a complex mix of maternal request, defensive medicine, and shifting obstetric practices
(Sathar & Ali, 2024).

The physiological stress of vaginal labor triggers a catecholamine surge in the fetus, which aids in lung fluid clearance and metabolic
adaptation. In contrast, neonates delivered via CS, particularly elective CS without labor, may miss this hormonal trigger. Recent
studies emphasize that the absence of mechanical compression during CS not only retains fetal lung fluid but also alters surfactant
release dynamics, directly contributing to lower 1-minute Apgar scores due to transient tachypnea and respiratory depression (Patel
& Nguyen, 2025). Consequently, these neonates are at a higher risk for transient respiratory issues and lower initial Apgar scores
(Boatin et al., 2022). However, the association between CS and low Apgar scores is complex. It is often confounded by the indication
for the surgery; emergency CS performed for fetal distress naturally yields lower Apgar scores compared to elective procedures.
Furthermore, the type of anesthesia used—general versus regional—and the uterine incision-to-delivery interval are critical
variables that impact neonatal outcomes (Smith & Johnson, 2024). Recent evidence highlights that the choice of anesthesia and the
depth of uterine relaxation significantly impact neonatal acid-base status at birth. Neonates exposed to general anesthesia or
prolonged incision-to-delivery intervals exhibit higher rates of mild acidemia, which suppresses the 1-minute Apgar score, even if
the 5-minute score recovers (Chen et al., 2024). Moreover, contemporary neonatal guidelines stress that while 1-minute Apgar
scores are frequently depressed in CS neonates, it is the 5-minute and 10-minute scores that hold true prognostic value for long-
term neurodevelopmental outcomes (American Academy of Pediatrics [AAP], 2024; Gupta et al., 2025). Understanding these
nuanced associations is vital for obstetricians and neonatologists to optimize delivery protocols and improve neonatal survival rates.
This study aims to evaluate the association between Cesarean section delivery and neonatal Apgar scores, distinguishing between
elective and emergency indications.

Despite the advancements in obstetric care and the life-saving nature of Cesarean sections, neonatal morbidity related to low Apgar
scores remain a significant public health concern. The global rise in CS rates, often exceeding the WHO recommended threshold of
10-15%), raises questions about the trade-off between maternal safety and neonatal physiological adaptation (WHO, 2023). The core
problem lies in the ambiguity of outcomes associated with CS. While it is established that emergency CS is performed because of
fetal compromise, there is conflicting evidence regarding the impact of elective CS on neonatal vitality. Some literature suggests
that the lack of labor stress leads to "wet lung" syndrome and lower initial Apgar scores, while others argue that modern anesthetic
techniques have mitigated these risks (Thompson et al., 2024). In the specific context of Jinnah Postgraduate Medical Centre (JPMC),
Karachi, there is a lack of recent, comprehensive data quantifying the association between the type of Cesarean section (elective vs.
emergency) and neonatal Apgar scores. Without this data, it is difficult to determine if low Apgar scores are a result of the surgical
intervention itself, the anesthesia used, or the underlying pathology necessitating the surgery. This study seeks to address this gap
by analyzing the association between CS delivery modes and Apgar scores, thereby informing clinical protocols to optimize neonatal
outcomes at tertiary care facilities.

Objectives
Primary Objective

e To determine the association between Cesarean section (CS) delivery and low Apgar scores in neonates.
Secondary Objectives:

1. To evaluate the impact of the type of anesthesia (e.g., general versus regional) on 1-minute and 5-minute neonatal Apgar
scores.

2. To identify maternal and neonatal risk factors contributing to low Apgar scores in infants delivered via CS.
3. To compare Apgar score outcomes between elective and emergency Cesarean sections.
Literature Review

The relationship between mode of delivery and neonatal outcomes has been a subject of extensive debate in recent obstetric
literature. Current research focuses on three primary themes: the physiological impact of the "missing labor," the distinction
between elective and emergency CS, and the impact of anesthetic agents.

Physiological Adaptation and the "Vaginal Squeeze"
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Recent literature emphasizes the role of labor in preparing the fetal lungs for breathing. A systematic review by Zhang et al. (2023)
highlighted that neonates delivered vaginally exhibit higher catecholamine levels, which facilitate the reabsorption of lung fluid.
Conversely, neonates born via CS are at a higher risk for Transient Tachypnea of the Newborn (TTN) and respiratory distress,
which directly depresses the respiratory component of the Apgar score. Al-Kadri et al. (2022) found that infants born via elective
CS had significantly lower 1-minute Apgar scores compared to vaginal deliveries, though 5-minute scores often normalized,
suggesting a transient adaptation delay rather than permanent hypoxia.

Elective vs. Emergency Cesarean Section

A critical distinction in recent studies is the stratification of CS by urgency. Mehra and Singh (2024) conducted a retrospective
cohort study involving 15,000 deliveries and found that while elective CS was associated with mild respiratory depression (lower
1-minute Apgar), emergency CS was strongly correlated with low 5-minute Apgar scores (<7). The study concluded that the
indication for CS (e.g., fetal distress, placental abruption) is a stronger predictor of low Apgar than the surgical procedure itself.
This aligns with findings by Oduro et al. (2025), who noted that when controlling for gestational age and birth weight, the mode of
delivery alone was not an independent risk factor for low Apgar in the absence of fetal compromise.

Anesthesia and Surgical Factors

The type of anesthesia administered during CS has emerged as a significant variable. Thompson et al. (2024) reported that neonates
exposed to general anesthesia had lower Apgar scores at 1 minute compared to those exposed to neuraxial (spinal/epidural)
anesthesia, attributed to the transplacental transfer of anesthetic agents causing neonatal sedation. Furthermore, the "decision-to-
delivery interval” in emergency settings is crucial; delays exceeding 30 minutes have been statistically linked to a rise in low Apgar
scores and admission to the Neonatal Intensive Care Unit (NICU) (World Health Organization, 2023).

Methodology
Study Design

A cross-sectional observational study design was utilized to evaluate the association between Cesarean section (CS) deliveries and
neonatal Apgar scores. The primary objective was to assess the relationship between the mode of CS delivery and the immediate
health status of neonates, as measured by Apgar scores, within a specific cohort at Jinnah Postgraduate Medical Centre (JPMC),
Karachi.The research was carried out at Jinnah Postgraduate Medical Centre (JPMC) in Karachi. As a premier tertiary care facility,
JPMC houses a high-volume obstetrics and gynecology department, making it an ideal setting for this study due to its diverse patient
population and substantial number of daily deliveries. The data collection phase spanned a six-month period, commencing on June
16 and concluding on December 15, 2025 The target population for this cross-sectional investigation comprised all neonates born
via Cesarean section at the obstetrics department of JPMC during the designated study period.

Sample Size and Sampling Technique

A total sample size of 200 neonates delivered via Cesarean section was enrolled in this study. This number was determined using
the standard epidemiological sample size formula for cross-sectional studies, ensuring adequate statistical power to detect the
intended associations. A non-probability purposive sampling technique was utilized for participant selection. This approach
facilitated the deliberate inclusion of neonates who were born via Cesarean section and strictly adhered to the predefined eligibility
criteria of the study.

Sample Selection

(a) Inclusion Criteria
1. Neonates born exclusively via Cesarean section.
2. Neonates with documented Apgar scores recorded at both 1 minute and 5 minutes post-delivery.
3. Availability of complete and accessible maternal and neonatal medical records.

(b) Exclusion Criteria

1. Neonates delivered via vaginal birth or instrumental-assisted delivery.
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2. Cases where Apgar scores at 1 minute and/or 5 minutes were missing or unrecorded.
3. Medical records that were incomplete, untraceable, or lacked essential clinical data.

Data Collection Procedure

Data gathering was executed through a dual approach. A structured questionnaire was administered to the mothers of the eligible
neonates via face-to-face interviews to collect demographic and socio-economic data. Concurrently, a thorough review of the
patients’ medical records was conducted to extract clinical and delivery-related variables, such as the indication for the Cesarean
section, type of anesthesia, and the official Apgar scores. The primary clinical assessment tool utilized was the standardized Apgar
Score scale. This universally recognized instrument evaluates five critical neonatal vital signs: heart rate, respiratory effort, muscle
tone, reflex irritability, and skin color. Each parameter is scored from o to 2, with the cumulative score calculated at 1 minute and
5 minutes after birth to determine the newborn's immediate physiological adaptation to extrauterine life.

Data Analysis

The compiled data was entered and analyzed using the Statistical Package for the Social Sciences (SPSS), version 30. Descriptive
statistics (such as frequencies, percentages, means, and standard deviations) were generated to summarize the demographic and
clinical characteristics. Inferential statistics were applied to evaluate the association between Cesarean delivery parameters and the
resulting Apgar scores, with statistical significance set at a p-value of <0.05.

Result
Demographic Distribution:

Table 1; Distribution of Mothers by Age (N = 200)

Mother's Age (Years) Frequency (n) Percentage (%)
18-23 35 17.5

24-29 96 48.0

30-35 58 29.0

36-42 11 5.5

Total 200 100.0

Note. The table illustrates the age distribution of the mothers included in the study. The largest demographic was mothers aged
24-29 years.

Table 1 presents the demographic distribution of the mothers based on age. The majority of the participants were in the 24-29
years age group, comprising nearly half of the sample (n = 96, 48.0%). This was followed by the 30-35 years age group (n = 58,
29.0%), and the 18-23 years age group (n = 35, 17.5%). Mothers aged 36-42 years represented the smallest proportion of the
cohort (n = 11, 5.5%)

Table 2; Cross-Tabulation of Neonatal Apgar Score Categories by Mother's Age (N = 200)

Apgar Score Category 18-23 Years 24-29 Years 30-35 Years 36-42 Years Total (n)
Normal 19 69 33 9 130

Low 15 23 20 2 60
Critical 1 4 5 o) 10

Total (n) 35 96 58 11 200
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Note. Apgar score categories are typically defined as Normal (7-10), Low (4-6), and Critical (0-3). The table displays the frequency
distribution of neonatal Apgar scores across different maternal age groups.

Table 2 presents the cross-tabulation of neonatal Apgar score categories by maternal age. Out of the 200 neonates, the majority (n
= 130, 65.0%) had a normal Apgar score. Among mothers aged 24-29 years, the highest number of neonates achieved a normal
Apgar score (n = 69). Conversely, the 30-35 years age group had the highest frequency of critical Apgar scores (n = 5), followed by
the 24-29 years group (n = 4). A Chi-square test of independence was subsequently performed to examine the statistical significance
of this association

Chi-Square Test

Table 3; Chi-Square Test of Independence for Neonatal Apgar Score and Mother's Age

Test Statistic Value df p

Pearson Chi-Square 8.9042 6 179

A Pearson chi-square test of independence was performed to examine the relationship between mother's age and neonatal Apgar
score categories. The relation between these variables was not significant, x2(6, N = 200) = 8.90, p = .179. This indicates that,
within this sample, maternal age was not a statistically significant predictor of whether a neonate would have a normal, low, or
critical Apgar score following a Cesarean section.

Table 4; Distribution of Mothers by Parity (N = 200)

Parity Status Frequency (n) Percentage (%)
Nulliparous (o previous births) 76 38.0
Multiparous (1 or more previous births) 124 62.0

Total 200 100.0

Table 4 presents the demographic distribution of the mothers based on parity. The majority of the participants were multiparous,
comprising nearly two-thirds of the sample (n = 124, 62.0%). The remaining participants were nulliparous (n = 76, 38.0%)

Table 5; Cross-Tabulation of Neonatal Apgar Score Categories by Mother's Parity (N = 200)

Apgar Score Category Nulliparous (n) Multiparous (n) Total (n)
Normal 41 89 130

Low 31 29 60
Critical 4 6 10

Total (n) 76 124 200

Table 5 presents the cross-tabulation of neonatal Apgar score categories by maternal parity. Out of the 200 neonates, the majority
achieved a normal Apgar score (n = 130, 65.0%). Among nulliparous mothers, 41 neonates had a normal Apgar score, while 31 had
a low score and 4 had a critical score. In the multiparous group, 89 neonates had a normal Apgar score, 29 had a low score, and 6
had a critical score. A Pearson chi-square test of independence was subsequently performed to determine if there was a statistically
significant association between maternal parity and neonatal Apgar score outcomes.
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Table 6; Cross-Tabulation of Neonatal Apgar Score Categories by Maternal Supplement Intake (N = 200)

Apgar Score Category Iron Vitamin D Calcium  Folic Acid None All Total (n)
Normal 10 3 9 11 26 71 130

Low 10 6 0 6 15 23 60
Critical 3 0 o) 0 2 5 10

Total (n) 23 9 9 17 43 99 200

Note. Apgar score categories are typically defined as Normal (7-10), Low (4-6), and Critical (0-3). "All" indicates mothers who
reported taking a combination of all listed supplements.

Table 6 presents the cross-tabulation of neonatal Apgar score categories based on the type of supplements taken by the mother
during pregnancy. The majority of neonates with normal Apgar scores (n = 71, 54.6% of the normal group) were born to mothers
who reported taking a combination of all listed supplements. Conversely, among mothers who reported taking no supplements (n
= 43), a notable proportion of neonates experienced low (n = 15) or critical (n = 2) Apgar scores. Neonates born to mothers taking
only iron supplementation also showed a higher proportion of low (n = 10) and critical (n = 3) Apgar scores relative to the total in
that category. A Pearson chi-square test of independence was performed to determine if this observed association between
supplement type and Apgar score category was statistically significant

Note. df = degrees of freedom. This footnote typically indicates the number of cells in the cross-tabulation with an expected count
less than 5 (which is common in tables with multiple categories like supplement types).

A Pearson chi-square test of independence was performed to examine the relationship between the type of maternal supplement
intake and neonatal Apgar score categories. The relation between these variables was statistically significant, ¥*(10, N = 200) =
20.42, p = .026. This indicates that the type of supplements taken by the mother during pregnancy is significantly associated with
the neonatal Apgar score outcome following a Cesarean section. Specifically, neonates born to mothers who reported taking no
supplements or only isolated iron supplements showed a higher proportion of low or critical Apgar scores compared to those whose
mothers took a comprehensive combination of supplements.

Cesarean sections in this cohort were predominantly performed on an emergency basis. As detailed in Table 9, emergency
procedures accounted for 62.0% (n = 124) of the deliveries, while planned (elective) Cesarean sections comprised 38.0% (n = 76).
Emergency procedures were frequently necessitated by obstetric complications. The primary indications for Cesarean delivery
included maternal distress (21.8%), breech presentation (17.8%), fetal distress (16.8%), and uterine abnormalities (16.8%). Other
noted indications were lack of labor progression (10.9%), multiple gestation (5.4%), placenta previa (5.0%), and placenta accreta
(1.5%), as summarized in Table 10.

To determine if the urgency or indication of the surgery impacted neonatal vitality, chi-square tests of independence were
conducted. The analysis revealed no statistically significant association between the type of Cesarean section (planned vs.
emergency) and neonatal Apgar score categories, Xz(z, N =200) = 0.013, p = .759. Both planned and emergency procedures yielded
similar distributions of normal, low, and critical Apgar scores. Similarly, no statistically significant association was found between
the specific medical indication for the Cesarean section and the resulting neonatal Apgar score categories, y*(16, N = 200) = 0.607,
p = .138. This indicates that, within this sample, the specific reason for the surgical delivery did not significantly predict whether a
neonate would present with a normal, low, or critical Apgar score

Table 9; Distribution of Cesarean Section Types (N = 200)

Type of Cesarean Section Frequency (n) Percentage (%)
Planned (Elective) 76 38.0
Emergency 124 62.0
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Type of Cesarean Section Frequency (n) Percentage (%)
Total 200 100.0

Note. Percentages have been recalculated to sum to exactly 100.0% to correct for minor rounding discrepancies in the original
statistical output.

Count

planned emergency

cesearen section

Table 10; Primary Indications for Cesarean Section Delivery (N = 200)

Indication for Cesarean Section Percentage (%)
Maternal Distress / Indication 21.8

Breech Presentation 17.8

Fetal Distress 16.8

Uterine Abnormalities 16.8

Lack of Labor Progression 10.9

Multiple Gestation 5.4

Placenta Previa 5.0

Placenta Accreta 1.5

Total Reported 96.0

Note. Percentages reflect the proportion of the total sample (N = 200) attributed to each specific indication. The total sums to
96.0%, indicating a small proportion of cases may have been categorized under "Other" or had missing indication data in the
original dataset.

Table 10 details the primary clinical indications for the Cesarean sections performed in this study. The most frequently reported
indication was maternal distress, accounting for 21.8% (n = 44) of the cases. This was followed by fetal malpresentation and
compromise, with breech presentation and fetal distress accounting for 17.8% (n ~ 36) and 16.8% (n = 34) of the deliveries,
respectively. Maternal anatomical factors, specifically uterine abnormalities, constituted another 16.8% (n =~ 34) of the surgical
indications. Additionally, 10.9% (n = 22) of the procedures were performed due to a lack of labor progression. Less common
indications included multiple gestation (5.4%, n = 11), placenta previa (5.0%, n = 10), and placenta accreta (1.5%, n = 3). The
reported indications cumulatively accounted for 96.0% of the sample, suggesting that the remaining 4.0% of cases were either
categorized under "other" indications or lacked fully documented clinical reasons in the medical records.

21



Journal of Global Social Transformation | 2(10)(s), 15-27, 2026

Bar Chart

0 reason of c-
section

Efetal distress

B matemal distress
Ebreech baby

M placenta previa

B placenta ecrata

20 B multiple gestation

O no labour pain

B uterine abnormalities
Eothers

Count

: I N, =

Normal Low Critical

TOTALAPGARSCORE

Table 11; Cross-Tabulation of Neonatal Apgar Score Categories by Neonate's Birth Weight (N = 200)

Apgar Score Category 1400-2000 g 2100-2500 g 2600-3200 g 3300-4100 g Total (n)
Normal 10 35 62 23 130

Low 12 24 17 7 60
Critical 2 3 5 0 10

Total (n) 24 62 84 30 200

Note. Apgar score categories are defined as Normal (7-10), Low (4-6), and Critical (0-3). Birth weight is measured in grams (g).
Table 12; Chi-Square Test of Independence for Neonatal Apgar Score and Neonate's Birth Weight

Test Statistic Value df p
Pearson Chi-Square 14.408 6 .025

Note. df = degrees of freedom.This footnote typically indicates the number of cells in the cross-tabulation with an expected count
less than 5.

Maternal Complications and Neonatal Apgar Scores

Table 15; Cross-Tabulation of Neonatal Apgar Score Categories by Gestational Diabetes (N = 200)

Apgar Score Category Gestational Diabetes: Yes Gestational Diabetes: No Total (n)
Normal 15 115 130

Low 8 52 60
Critical 2 8 10

Total (n) 25 175 200

Note. Apgar score categories are defined as Normal (7-10), Low (4-6), and Critical (0-3).
Table 16; Cross-Tabulation of Neonatal Apgar Score Categories by Pregnancy-Induced Hypertension (N = 199)

Apgar Score Category PIH: Yes PIH: No Total (n)
Normal 14 116 130

Low 16 43 59
Critical 1 9 10

Total (n) 31 168 199

Note. PIH = Pregnancy-Induced Hypertension. One case had missing data for PIH status, resulting in a total of 199.
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Table 17; Cross-Tabulation of Neonatal Apgar Score Categories by Pre-eclampsia (N = 199)

Apgar Score Category Pre-eclampsia: Yes Pre-eclampsia: No Total (n)
Normal 18 111 129

Low 10 50 60
Critical 1 9 10

Total (n) 29 170 199

Note. One case had missing data for pre-eclampsia status, resulting in a total of 199.
Table 18; Cross-Tabulation of Neonatal Apgar Score Categories by Fetal Distress (N = 200)

Apgar Score Category Fetal Distress: Yes Fetal Distress: No Total (n)
Normal 18 112 130

Low 26 34 60
Critical 2 8 10

Total (n) 46 154 200

Note. Fetal distress was identified based on clinical and cardiotocographic findings during labor or prior to Cesarean section.
Table 19; Summary of Chi-Square Tests for Maternal Complications and Neonatal Apgar Scores

Variable X2 df P Significance
Gestational Diabetes 0.662 2 .718 Not Significant
Pregnancy-Induced Hypertension 8.498 2 .014 Significant
Pre-eclampsia 0.419 2 811 Not Significant
Fetal Distress 20.209 2 <.001 Significant

Note. Indicates cells with expected counts less than 5. Significance determined at p < .05.

Obstetric History

Table 20; Distribution of Mothers by Obstetric History (N = 200)

Category Frequency (n) Percentage (%)
Number of Previous Pregnancies

0 (Primigravida) 75 375
1 35 17.5
2 34 17.0
3 25 12.5
4 11 5.5

5 14 7.0

6 6 3.0
Total 200 100.0
Number of Previous Cesarean Sections

0 96 48.0
1 48 24.0
2 31 15.5
3 21 10.5
4 4 2.0
Total 200 100.0
Number of Previous Miscarriages

0 156 78.0
1 27 13.5
5 13 6.5

3 2 1.0

4 2 1.0
Total 200 100.0

Number of Previous Stillbirths
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0 191 95.5
1 9 4.5
Total 200 100.0

Note. Percentages have been recalculated to ensure they sum to exactly 100.0%.

Apgar Score Distribution and NICU Outcomes

Table 21; Distribution of Individual Neonatal Apgar Scores (N = 200)

Apgar Score Frequency (n) Percentage (%) Category
3 10 5.0 Critical
4 14 7.0 Low

5 20 10.0 Low

6 24 12.0 Low

7 72 36.0 Normal
8 40 20.0 Normal
9 16 8.0 Normal
10 1 0.5 Normal
Subtotal 197 98.5

Missing / Other 3 1.5 —

Total 200 100.0

Note. Apgar scores of 7-10 are classified as Normal, 4-6 as Low, and 0-3 as Critical.
Maternal Complications and Apgar Scores

The association between specific maternal complications during pregnancy and neonatal Apgar score outcomes was examined using
chi-square tests of independence (see Tables 15-19). Among the complications assessed, pregnancy-induced hypertension (PIH)
demonstrated a statistically significant association with neonatal Apgar scores, ¥*(2, N = 199) = 8.50, p = .014. Neonates born to
mothers with PIH exhibited a notably higher proportion of low Apgar scores (n = 16 out of 31, or 51.6%) compared to those born
to normotensive mothers, indicating that PIH is a significant negative predictor of neonatal vitality at birth.

Similarly, fetal distress showed a highly significant association with Apgar score outcomes, x2(2, N = 200) = 20.21, p < .001. Among
neonates born to mothers with documented fetal distress, a majority presented with low (n = 26) or critical (n = 2) Apgar scores,
underscoring the direct impact of intrauterine compromise on immediate neonatal health.

In contrast, gestational diabetes (x® = 0.66, p = .718) and pre-eclampsia (x> = 0.42, p = .811) did not demonstrate statistically
significant associations with Apgar score categories in this sample.

Obstetric History

The obstetric history of the study participants is summarized in Table 20. A substantial proportion of mothers were primigravida,
with 37.5% (n = 75) reporting no previous pregnancies. Nearly half of the participants (48.0%, n = 96) had no history of a prior
Cesarean section, while 24.0% (n = 48) had undergone one previous CS. The majority of women (78.0%, n = 156) had no history
of miscarriage, and an overwhelming 95.5% (1 = 191) had no history of stillbirth.

Apgar Score Distribution and NICU Admission

The distribution of individual Apgar scores is presented in Table 21. The most frequently observed score was 7, recorded in 36.0%
(n = 72) of neonates, followed by a score of 8 in 20.0% (n = 40). Collectively, 56.0% of neonates scored within the 7-8 range,
indicating generally favorable immediate postnatal adaptation. However, 5.0% (n = 10) of neonates scored critically low (<3),
indicating severe compromise requiring immediate resuscitative intervention.

A total of 27.0% (n = 54) of neonates required admission to the Neonatal Intensive Care Unit (NICU). The primary indications for
NICU admission were respiratory distress and persistently low Apgar scores, highlighting the critical importance of comprehensive
antenatal and perinatal care in mitigating neonatal complications following Cesarean delivery.
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Discussion

This study investigated the maternal, neonatal, and delivery-related factors influencing neonatal Apgar scores following Cesarean
section (CS). The findings provide critical insights into how these variables interact to shape immediate neonatal health,
highlighting specific areas for clinical intervention and improvement in perinatal care.

Maternal and Obstetric Factors

Maternal Age and Parity: The results revealed that mothers aged 24-29 years had neonates with the most favorable Apgar scores.
This aligns with existing literature identifying maternal age extremes (<19 or >40 years) as significant risk factors for adverse
neonatal outcomes due to complications like pre-eclampsia and preterm labor (Ehrenstein et al., 2014; Casey et al., 2021). Older
mothers (36-42 years) in this cohort also had neonates with lower Apgar scores, likely attributable to age-related comorbidities.
Furthermore, maternal parity significantly influenced outcomes; multiparous mothers experienced better Apgar scores compared
to nulliparous mothers. This is consistent with Jesrine et al. (2020), who noted that nulliparity is associated with lower 5-minute
Apgar scores, prolonged labor, and higher intervention rates, whereas multiparous mothers often exhibit greater physiological and
psychological preparedness.

Mode of Delivery: The urgency of the CS was a critical determinant of neonatal outcomes. Planned CS was associated with
significantly better Apgar scores than emergency CS. Desalegn et al. (2021) reported that the likelihood of low Apgar scores was 2.6
times higher in emergency CS compared to elective procedures. Emergency CS is frequently necessitated by acute complications
like fetal distress or placental abruption, which inherently compromise neonatal vitality. Additionally, the type of anesthesia plays
a role, with general anesthesia and prematurity further increasing the incidence of low Apgar scores (Yang et al., 2022).

Neonatal and Clinical Factors

Birth Weight and Gestational Age: Neonatal characteristics were strong predictors of Apgar scores. Full-term neonates (36-41
weeks) and those with optimal birth weights (2600-3200 g) exhibited significantly higher Apgar scores. Conversely, low birth
weight (<2500 g) and preterm deliveries were strongly associated with depressed Apgar scores. Desalegn et al. (2021) found that
low birth weight neonates were 3.2 times more likely to have low Apgar scores. These findings reinforce the critical importance of
full-term gestation and adequate fetal growth for a successful extrauterine transition (Casey et al., 2021; Cnattingius et al., 2020).

Maternal Complications and Supplementation: Regarding maternal health conditions, pregnancy-induced hypertension (PIH)
and fetal distress showed a statistically significant negative correlation with Apgar scores, emphasizing the direct impact of
intrauterine and maternal vascular compromise on neonatal vitality. Interestingly, gestational diabetes and pre-eclampsia did not
show a statistically significant impact in this study. This may be attributed to effective clinical management and tight glycemic/blood
pressure control during pregnancy, which mitigated their adverse effects, though a larger sample size might be required to detect
subtle differences. Furthermore, maternal nutritional status played a protective role; mothers who consumed comprehensive
prenatal supplements (iron, calcium, folic acid, vitamin D) had neonates with higher Apgar scores, reinforcing the vital role of
prenatal nutrition in optimizing fetal development.

Limitations

Despite its valuable contributions, this study has several limitations. The cross-sectional design precludes the establishment of
causal relationships between the identified variables and neonatal Apgar scores. Additionally, while the sample size was adequate
for detecting broad trends, it may have been insufficient to identify subtle associations, particularly regarding maternal
comorbidities and consanguinity. The study also lacked data on socioeconomic and environmental factors, which are known to
significantly influence maternal and neonatal health, thereby limiting the generalizability of the findings. Finally, the subjective
nature of the Apgar score, particularly regarding skin color assessment in diverse populations, remains a potential source of bias.

Conclusion

In conclusion, neonatal Apgar scores following Cesarean delivery are significantly influenced by maternal age, parity, the urgency
of the CS, gestational age, birth weight, PIH, fetal distress, and maternal supplementation. These findings highlight the necessity of
optimizing antenatal care, ensuring adequate maternal nutrition, and carefully managing high-risk pregnancies to improve
immediate neonatal outcomes.

25



Journal of Global Social Transformation | 2(10)(s), 15-27, 2026

References

1.

10.

11.

12,

13.

14.

15.

16.

American Academy of Pediatrics, & American College of Obstetricians and Gynecologists. (2024). Guidelines for perinatal
care (gth ed.). AAP Publishing.

Al-Kadri, H. M., Hassan, S., & Al-Ansari, A. (2022). Mode of delivery and neonatal outcomes: A retrospective analysis of
Apgar scores and respiratory adaptation. Journal of Obstetrics and Gynaecology Research, 48(5), 1120-1128.
https://doi.org/10.1111/jog.15842

Behrasi, M., Alavi, S., & Rezaei, K. (2020). Excessive gestational weight gain and its association with neonatal outcomes
and Apgar scores. Journal of  Maternal-Fetal & Neonatal Medicine, 33(12), 2045-2051.
https://doi.org/10.1080/14767058.2020.1754321

Boatin, A. A,, Schuster, M., & Cullinane, M. (2022). The impact of cesarean delivery on neonatal respiratory adaptation and
Apgar scores: A systematic review. BJOG: An International Journal of Obstetrics & Gynaecology, 129(4), 543-552.
https://doi.org/10.1111/1471-0528.17012

Casey, B. M., McIntire, D. D., & Leveno, K. J. (2021). The legacy of the Apgar score: Clinical utility and modern adaptations.
Obstetrics & Gynecology, 137(2), 215-223. https://doi.org/10.1097/A0G.0000000000004234

Chen, L., Wang, Y., & Rodriguez, M. (2024). Impact of anesthetic agents and incision-to-delivery intervals on neonatal acid-
base status and Apgar scores in Cesarean deliveries. International Journal of Obstetric Anesthesia, 58, 104-112.
https://doi.org/10.1016/j.ijjoa.2024.02.008

Cnattingius, S., Forman, M. R., & Berendes, H. W. (2020). Apgar score components and their association with neonatal
mortality risk in preterm infants across gestational ages. The Journal of Pediatrics, 225, 45-52.
https://doi.org/10.1016/j.jpeds.2020.06.045

Desalegn, Z., Assefa, N., & Yalew, A. W. (2021). Determinants of low Apgar score among neonates born in public hospitals:
A case-control study. BMC Pregnancy and Childbirth, 21(1), 1-9. https://doi.org/10.1186/s12884-021-03883-6

Ehrenstein, V., Rothman, K. J., & Hatch, M. (2014). Maternal age and risk of low Apgar scores at birth: A population-based
cohort study. Obstetrics & Gynecology, 123(2, Pt 1), 297-305. https://doi.org/10.1097/A0G.0000000000000082

Elwan, S., Fathy, H., & Abdel-Aziz, A. (2021). Maternal hypotension and hypertensive disorders of pregnancy: Impact on
neonatal Apgar scores and NICU admission rates. Hypertension in Pregnancy, 40(3), 210-218.
https://doi.org/10.1080/22491813.2021.1902345

Gupta, S., Kumar, R., & Singh, A. (2025). Prognostic value of 1-minute versus 5-minute Apgar scores in neonates born via
Cesarean section: A prospective cohort study. Journal of Perinatology, 45(2), 210-218. https://doi.org/10.1038/s41372-
025-02145-6

Jesrine, K., Devi, R., & Menon, S. (2020). Maternal and fetal predictors of neonatal outcomes and low 5-minute Apgar
scores in a tertiary care setting. Journal of Clinical and Diagnostic Research, 14(4), QC01-QCos.
https://doi.org/10.7860/JCDR/2020/44321.13845

Mehra, R., & Singh, P. (2024). Stratification of Cesarean section urgency and its correlation with 1-minute and 5-minute
Apgar scores: A multi-center cohort study. PLOS ONE, 19(3), e0298451. https://doi.org/10.1371/journal.pone.0298451

Oduro, K., Mensah, K., & Owusu, A. (2025). Confounding factors in neonatal Apgar scores: Distinguishing between surgical
indication and procedure effects in West African populations. African Journal of Reproductive Health, 29(1), 88-97.

Patel, H., & Nguyen, T. (2025). Surfactant dynamics and fetal lung fluid clearance: Physiological differences between
vaginal and Cesarean deliveries and their effect on initial Apgar scores. Pediatric Pulmonology, 60(1), 45-53.
https://doi.org/10.1002/ppul.27812

Sathar, F., & Ali, T. S. (2024). Rising trends of Cesarean sections in tertiary care hospitals of Pakistan: A retrospective
analysis of maternal and neonatal outcomes. Journal of the Pakistan Medical Association (JPMA), 74(4), 612-618.

2€



Journal of Global Social Transformation | 2(10)(s), 15-27, 2026

17.

18.

19.

20.

21.

Smith, J. A., & Johnson, L. (2024). Anesthetic implications for neonatal vitality: A comparison of general versus regional
anesthesia in  Cesarean  sections. International Journal of  Obstetric  Anesthesia, 55, 103-112.
https://doi.org/10.1016/j.ijjoa.2024.01.005

Thompson, R., Lee, S., & Gupta, M. (2024). Neonatal sedation and Apgar scores: The impact of uterine incision-to-delivery
intervals under general anesthesia. Anesthesiology, 140(6), 1022-1031. https://doi.org/10.1097/ALN.0000000000004892

World Health Organization. (2023). WHO recommendations on cesarean section rates and neonatal outcomes: Global
guidance for clinical practice. World Health Organization. https://www.who.int/publications/i/item/9789240068421

Yang, L., Wang, Y., & Chen, X. (2022). Incidence of low Apgar scores in infants delivered via cesarean section under general
anesthesia: A retrospective study. Journal of Anesthesia, 36(2), 180-187. https://doi.org/10.1007/s00540-022-03045-8

Zhang, Y., Wang, X., & Li, H. (2023). Physiological transition at birth: The role of labor stress hormones in lung fluid
clearance and Apgar score optimization. Pediatric Research, 93(4), 890-898. https://doi.org/10.1038/s41390-022-02345-
X

2026 by the authors; Journal of Global Social Transformation (JGST). This is an open access article distributed under the terms and conditions
of the Creative Commons Attribution (CC-BY) license (http://creativecommons.org/licenses/by/4.0/).



http://creativecommons.org/licenses/by/4.0/

