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Abstract: 
Background: Meconium-stained amniotic fluid (MSAF) is a common obstetric complication associated with 
significant neonatal morbidity and mortality. Identifying the risk factors and understanding the neonatal outcomes 
associated with MSAF can help improve management strategies and outcomes. 
Aim: This study aims to evaluate the risk factors for meconium-stained liquor and the outcomes of neonates born 
through meconium-stained amniotic fluid. 
Methods: Data on maternal demographics, obstetric history, labor and delivery details, and neonatal outcomes 
were collected. Statistical analysis was performed using SPSS version 23.0, with chi-square tests for categorical 
variables and independent t-tests for continuous variables. A p-value of <0.05 was considered statistically 
significant. 
Results: The study identified significant associations between MSAF and post-term pregnancy (p = 0.045), fetal 
distress (p < 0.001), and oligohydramnios (p = 0.022). Neonatal outcomes revealed that 77.8% of neonates had 
Apgar scores ≥ 7 at 1 minute, and 92.6% had scores ≥ 7 at 5 minutes. Despite generally favorable Apgar scores, 
25.9% of neonates required resuscitation, and 14.8% were admitted to the NICU. 
Conclusion: Post-term pregnancy, fetal distress, and oligohydramnios are significant risk factors for MSAF. 
While most neonates with MSAF have favorable Apgar scores, a notable proportion require resuscitation and 
NICU admission. 
Recommendations: Enhanced prenatal monitoring, particularly in post-term pregnancies and those with signs of 
fetal distress or oligohydramnios, is recommended to mitigate the risks associated with MSAF. Further research 
is needed to develop targeted interventions to improve outcomes for affected neonates. 
Keywords: Meconium-Stained Amniotic Fluid, Neonatal Outcomes, Risk Factors, Fetal Distress, Post-Term 
Pregnancy. 
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Introduction

MSAF which affects 8–25% of deliveries, is a 
common obstetric problem. It is frequently regarded 
as an indication of foetal distress and linked to 
several perinatal issues, such as meconium 
aspiration syndrome (MAS), which raises the risk of 
severe morbidity and mortality in the newborn. 
Meconium in the amniotic fluid can be a sign of 
foetal hypoxia and can trigger a series of procedures, 
such as a rise in the number of caesarean sections 
and admissions to the neonatal intensive care unit 
(NICU) [1]. 

Multiple variables related to the mother, foetus, and 
placenta all play a role in the multifactorial aetiology 
of MSAF. Significant risk factors include 

oligohydramnios, foetal discomfort, and post-term 
pregnancies. Furthermore, a higher incidence of 
MSAF has been linked to maternal diseases such 
diabetes, hypertension, and advanced maternal age 
[2].  

The effects of MSAF on the outcomes of new borns 
are significant. Babies born with multiple small 
airways fractionation (MASF) are more likely to 
experience respiratory issues, such as MAS, which 
can result in extended hospital stays and high 
medical expenses. The treatment of these 
individuals frequently entails critical care and 
advanced resuscitation techniques, underscoring the 
significance of early detection and intervention [3]. 

http://www.ijcpr.com/
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Enhancing the care and results of pregnancies 
complicated by MSAF has been the focus of recent 
research. Methods including amnio infusion, close 
observation of labour, and prompt mode of delivery 
decision-making have demonstrated potential in 
mitigating the negative consequences linked to 
(MSAF). Nevertheless, despite these developments, 
managing MSAF is still difficult, and additional 
research is required to create more potent treatments 
[4]. This study aims to evaluate the risk factors for 
meconium-stained liquor and the outcomes of 
neonates born through meconium-stained amniotic 
fluid. 

Methodology 

Study Design: This is a prospective observational 
study.  

Study Setting: The study was carried out at Jawahar 
Lal Nehru Medical College & Hospital, Bhagalpur, 
Bihar. conducted over a period of 3 months. 

Participants: The study included 45 patients per 
month, in total 135 participants over the study 
period. 

Inclusion Criteria 

1. Pregnant women with meconium-stained 
amniotic fluid (MSAF) at the time of delivery. 

2. Women aged 18-40 years. 
3. Singleton pregnancies. 
4. Patients who gave written informed consent. 

Exclusion Criteria 

1. Women with known medical complications 
such as diabetes or hypertension. 

2. Multiple pregnancies. 
3. Preterm deliveries before 37 weeks of gestation. 
4. Patients who did not consent to participate. 

Bias: To minimize selection bias, consecutive 
sampling was used where every eligible patient 
presenting with MSAF was included in the study. To 
address information bias, data was collected by 

trained personnel using a standardized data 
collection form. 

Data Collection 

Data was collected using a pre-designed and pre-
tested questionnaire, which included: 

• Maternal demographics 
• Obstetric history 
• Details of labor and delivery 
• Neonatal outcomes (Apgar score, need for 

resuscitation, NICU admission, etc.) 

Procedure 

1. Upon admission, all pregnant women with 
MSAF were identified. 

2. Detailed history and examination were 
conducted. 

3. The questionnaire was filled out by 
interviewing the participants and reviewing 
their medical records. 

4. Neonatal outcomes were recorded immediately 
after birth and followed up till discharge. 

Statistical Analysis: SPSS version 23.0 was used to 
analyse the data. To compile the data, descriptive 
statistics were employed. Whereas continuous 
variables were shown as means and standard 
deviations, categorical variables were displayed as 
frequencies and percentages. For categorical data, 
the chi-square test was employed, and for 
continuous variables, independent t-tests were used. 
Statistical significance was attained when the p-
value was less than 0.05.  

Results 

Participant Demographics and Baseline 
Characteristics: A total of 135 pregnant women 
with meconium-stained amniotic fluid (MSAF) 
were included in the study. The demographic and 
baseline characteristics of the participants are 
summarized in Table 1.

Table 1: Demographic and Baseline Characteristics of Participants (N=135) 
Characteristic Mean ± SD / N (%) 
Age (years) 28.4 ± 4.2 
Gravida  
- Primigravida 70 (51.9%) 
- Multigravida 65 (48.1%) 
Gestational age (weeks) 39.1 ± 1.2 
Mode of delivery  
- Vaginal delivery 95 (70.4%) 
- Cesarean section 40 (29.6%) 
Antenatal complications  
- Hypertension 20 (14.8%) 
- Gestational diabetes 15 (11.1%) 
- None 100 (74.1%) 
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Neonatal Outcomes: Neonatal outcomes, including 
Apgar scores, need for resuscitation, and NICU 

admissions, were evaluated. The results are 
summarized in Table 2.

Table 2: Neonatal Outcomes 
Outcome N (%) 
Apgar score at 1 minute  
- ≥ 7 105 (77.8%) 
- < 7 30 (22.2%) 
Apgar score at 5 minutes  
- ≥ 7 125 (92.6%) 
- < 7 10 (7.4%) 
Need for resuscitation 35 (25.9%) 
NICU admission 20 (14.8%) 

 
Risk Factors for Meconium-Stained Amniotic 
Fluid: The association between various risk factors 

and MSAF was analyzed. The results are presented 
in Table 3.

Table 3: Risk Factors for Meconium-Stained Amniotic Fluid 
Risk Factor MSAF Present (N=135) p-value 
Maternal age > 35 years 20 (14.8%) 0.102 
Post-term pregnancy (> 40 weeks) 30 (22.2%) 0.045* 
Fetal distress 45 (33.3%) <0.001** 
Oligohydramnios 25 (18.5%) 0.022* 

Significant at p < 0.05 

Highly significant at p < 0.01 

Chi-square tests were used to determine the 
significance of categorical variables, and 
independent t-tests were used for continuous 
variables.  

• Post-term pregnancy was significantly 
associated with the presence of MSAF (p = 
0.045). 

• Fetal distress was highly significant (p < 0.001) 
as a risk factor for MSAF. 

• Oligohydramnios was also significantly 
associated with MSAF (p = 0.022). 

Discussion 

135 pregnant MSAF ladies in total were included; 
their average age was 28.4 years. With a mean 
gestational age of 39.1 weeks, the group was made 
up of 51.9% primigravida and 48.1% multigravida 
women. Vaginal births accounted for 70.4% of all 
deliveries, with caesarean sections accounting for 
29.6%. Just 14.8% and 11.1% of the patients, 
respectively, had prenatal problems such 
hypertension or gestational diabetes. According to 
newborn outcomes, initial conditions for neonates 
were largely favourable, with 77.8% of them having 
Apgar scores > 7 at 1 minute and 92.6% at 5 minutes. 
On the other hand, 14.8% of newborns were 
admitted to the NICU and 25.9% of neonates needed 
resuscitation, highlighting the necessity of being 
ready to handle any difficulties that may arise from 
MSAF. 

Significant correlations were seen between the risk 
factors and oligohydramnios (p = 0.022), foetal 
distress (p < 0.001), and post-term pregnancy (p = 

0.045). These results indicate that there is an 
increased risk of MSAF in pregnancies that are 
longer than 40 weeks and those that are exacerbated 
by low amniotic fluid or foetal distress. In this 
group, maternal age over 35 did not appear to be 
substantially linked with MSAF (p = 0.102). 

Foetal discomfort and MSAF have a strong 
correlation, which emphasises the importance of 
careful foetal monitoring throughout labour. If 
problems are identified early on, they may be able to 
be prevented. The higher frequency of MSAF in 
post-term pregnancies highlights the need for 
vigilant monitoring and maybe early delivery in 
these situations to avoid problems. Given the 
correlation with oligohydramnios, a crucial 
component of prenatal treatment to lower the risk of 
MSAF may be the monitoring of amniotic fluid 
levels. 

In a study, 100 individuals with MSAF and 100 
patients with clear amniotic fluid were compared at 
the Indira Gandhi Institute of Medical Sciences in 
Patna. The study revealed a correlation between 
MSAF and elevated instances of lower segment 
caesarean section (LSCS), heightened NICU 
admissions, and unfavourable infant outcomes. 
More specifically, compared to 13% in the control 
group, 30% of newborns in the MSAF group needed 
to be admitted to the NICU. Additionally, 14% of 
the MSAF group had meconium aspiration 
syndrome (MAS), which in severe situations can 
result in neonatal deaths (Parween et al., 2022). 
Another South Indian study found important 
maternal risk factors for multiple system atrophy. 
The study found that the following conditions were 
linked to MSAF: primiparity, advanced gestational 
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age, gestational diabetes mellitus, gestational 
hypertension, and hypothyroidism. It also 
mentioned a rise in NICU admissions and lower 
birth Apgar scores for infants whose moms had 
MSAF. According to the study, early risk factor 
identification and careful prenatal care could lower 
the occurrence of MSAF and the negative 
consequences that come with it (Asha & Sujatha, 
2021). 

Significant risk factors for MSAF in a Bangladeshi 
study included foetal distress, protracted labour, and 
lower uterine caesarean section delivery (LUCS). 
Foetal distress was reported by 65.8% of newborns 
in the MSAF group and by just 3.9% of neonates in 
the control group, according to the study. Notable 
risk factors included the existence of obstructed 
labour and premature rupture of membranes 
(PROM). The research emphasised the significance 
of ongoing foetal monitoring and prompt action to 
reduce harmful neonatal outcomes (Rashid, 2021). 

Conclusion  

This study offers insights into the neonatal outcomes 
linked to MSAF and reveals important risk factors 
for the illness. The results highlight the significance 
of comprehensive prenatal and intrapartum 
surveillance, especially in post-term pregnancies 
and those affected by oligohydramniosis or foetal 
distress. 
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