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Introduction

The presence of meconium in amniotic fluid is a potentially 
serious sign of fetal compromise mortality and morbidities [1,2]. 
It has been associated with poor perinatal outcomes, including 
low APGAR scores, increased rate of chorioamnionitis, increased  

 
incidence of neonatal intensive care admission, and a high 
perinatal death rate [3].

Meconium passage is rare before 34 weeks of gestations, and 
after 37 weeks, its incidence increases steadily with increasing 
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Objectives: This study evaluates the risk factors associated with meconium-stained amniotic fluid in neonates managed in the special care 
baby unit of Dhaka Medical College Hospital (DMCH).

Methods: This case-control study was performed in DMCH from 1st March to 31st December 2011. One hundred fifty-two neonates were 
selected purposively. Seventy-six cases with meconium staining at birth formed the case group, and other seventy-six cases without meconium 
staining formed the control group. For both the case and control groups, information about the duration of labour, mode of delivery, maternal 
illness, and maternal medication during pregnancy were recorded. Any other complications like obstructed labour, history of premature rupture 
of membrane (PROM), and history of less fetal movement were taken from parents and available medical records. This data was then processed 
and analyzed using SPSS (version 24) to identify the newborn’s risk factors associated with meconium staining. The odds ratio was calculated 
to identify the risk factors of meconium staining. Parents and guardians of the enrolled neonates were informed about the study, and written 
consent was obtained. The Ethical Review Committee of Dhaka Medical College Hospital approved this study.

Results: Among the 152 neonates, all the 76 neonates of the case group had meconium staining at birth, and the rest 76 neonates of the 
control group did not have meconium staining. In the case group, 17.1% neonates had only staining, 73.7% neonates had ingestion, and 9.2% 
neonates had features of aspiration. 65.8% of study patients of the case group had fetal distress at birth, whereas only 3.9% of the control group 
had fetal distress. Out of the total 152 neonates, only 18 had gestational age more than 42 weeks, of which 13 neonates had meconium staining 
at birth. Delivery mode lower uterine Caesarean section (LUCS) was more common in the case (77.6%) group than the control (46.1%) group. 
In the case group, 86.8% of neonates had a prolonged duration of labour. Obstructed labour, presence of PROM, maternal illness, and maternal 
age had no statistically significant association with meconium staining. 99 out of 152 neonates required hospitalization for 72 – 96 hours. Only 
8 cases had expired; among them, 5 cases had ingestion and 3 cases had aspiration.

Conclusion: This study found that fetal distress, gestational age of baby, delivery by LUCS, and prolonged duration of labour were significant 
risk factors of meconium staining at birth.
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gestational age [4]. Passage of meconium in utero with staining 
of the amniotic fluid occurs 12% to 16% of all deliveries [5-7]. 
The presence of meconium below the vocal cord is known as 
meconium aspiration. It occurs in 20% to 30% of all infants with 
meconium-stained amniotic fluid [8], with around 12% mortality 
[6]. Aspiration can occur in utero with fetal gasping or after birth 
with the first breaths of life [9]. 

Meconium aspiration syndrome (MAS) occurs at higher rates 
in pregnancies beyond 40 weeks, with 34% of cases born after 40 
weeks. In a study in 1996, among 1426 deliveries, 204 deliveries 
had MSAF, of which thick meconium was present in 141 [10]. 
From August 1999 to July 2000, in another study, the total number 
of live births was 3002, and the incidence of meconium-stained 
amniotic fluid was 8.3% (249/3002) [11].

 MSAF is associated with lots of adverse outcomes of the fetus 
and has long been considered a bad predictor of fetal outcome. 
There is no significant data regarding the risk factors of meconium 
staining available for our country. So, this case-control study 
evaluates the risk factors associated with meconium-stained 
amniotic fluid in neonates.

Methods

This case-control study was performed in DMCH from 1st 
March to 31st December 2011. One hundred fifty-two neonates 
were selected purposively for the study, excluding sick neonates 

with birth injuries, congenital anomalies, and multiple gestations. 
Seventy-six cases with meconium staining at birth formed the case 
group, and other seventy-six cases without meconium staining 
formed the control group. For both the case and control groups, 
information about the duration of labour, mode of delivery, and 
maternal medication during pregnancy were recorded. The 
presence of maternal illness such as Gestational Diabetes Mellitus 
(GDM), pregnancy-induced hypertension (HTN), anaemia, jaundice 
was also recorded. Any other complications like obstructed labour, 
history of premature rupture of membrane (PROM), and history 
of less fetal movement were taken from parents and available 
medical records. A predefined questionnaire was used to collect 
data that was then processed and analyzed using the statistical 
software SPSS (version 24.0). In addition to descriptive statistics, 
the odds ratio was calculated to identify the risk factors associated 
with meconium staining of the neonates. Parents and guardians of 
the enrolled neonates were informed about the study, and written 
consent was obtained. The Ethical Review Committee of Dhaka 
Medical College Hospital approved this study.

Results

A total of 152 neonates were enrolled for the study. All the 76 
neonates of the case group had meconium staining at birth. The 
rest 76 neonates of the control group did not have meconium 
staining Figure 1.

Figure 1: Meconium condition of the studied patients (n = 152).

In the case group, 13 (17.1%) neonates had only staining (on 
the skin, umbilicus, nail), 56 (73.7%) neonates had staining with 
ingestion, and the remaining 7 (9.2%) neonates had features of 
aspiration along with staining Table 1.

The gestational age of the majority of the studied patients 
was between 37 to 42 weeks. The average birth weight was 2.649 
(± 0.353) kg. About 55.3% of cases were male, and the rest were 
female Table 2.
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Table 1: Demographic characteristics of the studied patients (n=152).

Demographic Characteristics Number (%)

Gestational age

< 37 weeks 39 (25.7%)

37-42 weeks 95 (62.5%)

> 42 weeks 18 (11.8%)

Birth weight (kg)
  2.649 (± 0.353)

  (Mean ± SD)

Gender
Male 84 (55.3%)

Female 68 (44.7%)

Table 2: Risk factors of the studied patients (n = 152).

Risk Factors 
Meconium Condition

Odds Ratio P-valuePresent 
(n=76) 
n (%)

Absent 
(n=76) 
n (%)

Fetal Distress

Present 50 (65.8%) 3 (3.9%)

46.79 <0.001*
Absent 26 (34.2%) 73 (96.1%)

Gestational Age

> 42 weeks 13 (17.1%) 5 (6.6%)

2.93 0.045 *
≤ 42 weeks 63 (82.9%) 71 (93.4%)

Mode of Delivery

Lower uterine Caesarean section (LUCS) 59 (77.6%) 35 (46.1%)

4.07 <0.001*

Normal vaginal delivery (NVD) 17 (22.4%) 41 (53.9%)

Prolonged Labour

Yes 66 (86.8%) 46 (60.5%)

4.3 <0.001*
No 10 (13.2%) 30 (39.5%)

Obstructed Labour
Yes 9 (11.8%) 6 (7.9%)

1.57 0.415
No 67 (88.2%) 70 (92.1%)

History of PROM

Present 22 (28.9%) 19 (25.0%)

1.22 0.584
Absent 54 (71.1%) 57 (75.0%)

Maternal Illness

Present 31 (40.8%) 25 (32.9%)

1.41 0.313
Absent 45 (59.2%) 51 (67.1%)

Maternal Age

> 30 years 6 (7.9%) 4 (5.3%)

1.54 0.513
≤ 30 years 70 (92.1%) 72 (94.7%)

* Statistically significant

65.8% of study patients of the case group had fetal distress at 
birth, whereas only 3.9% of the control group had fetal distress. 
In the control group, the majority of the studied neonates had no 
fetal distress. Out of the total 152 neonates, only 18 had gestational 

age more than 42 weeks, of which 13 neonates had meconium 
staining at birth. Delivery mode LUCS was more common in the 
case (77.6%) group than the control (46.1%) group. In the case 
group, 86.8% of neonates had a prolonged duration of labour. 
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60.5% of neonates from the control group had prolonged labour. 
The majority of the neonates from both the case and control 
groups had no history of obstructed labour. Similarly, the history 
of PROM was not present in most cases from both groups. There 
was no statistically significant association between the presence 
of any maternal illness (GDM, HTN, jaundice, and others) with 
meconium staining. Only 6.6% (10 out of 152) of mothers had an 
age more than 30 years.

Sixty-five percent (99 out of 152) neonates required one 
or more forms of resuscitation at birth. All these cases were 
hospitalized for 72 – 96 hours on average. Only eight cases had 
expired; among them, 5 cases had staining with ingestion, and 3 
cases had staining with aspiration.

Discussion

The present study findings were compared with previously 
published relevant studies regarding the risk factors associated 
with the presence of meconium. In this current study, it was 
observed that other demographic characteristics like gender and 
birth weight of the babies did not significantly affect meconium 
staining.

This study found that fetal distress is a statistically significant 
risk factor of MSAF with a very high odds ratio of 46.79. Among the 
study neonates, 65.8% of the case group had fetal distress at birth 
compared to only 3.9% in the control group. Thirty-five percent of 
all the study neonates had fetal distress. Shukla and Swapna also 
reported 23.7% of cases with the MSAF having fetal distress [12]. 
Mohammad et al. [13] found that mechanical stress on the fetus 
was predominantly associated with thick meconium.

Prolonged duration of labour is also a risk factor for the 
passage of meconium in utero, as proved by Saunder et al. [14]. 
They showed in their study that prolonged labour is associated 
with the worst outcome in the MSAF group. According to the 
current study, prolonged duration of labour is a risk factor of 
MSAF with an odds ratio of 4.3. Among the study neonates, 86.8% 
of the case and 60.5% of the control group experienced prolonged 
labour. 35 out of 56 cases of ingestion and 4 out of 7 cases of 
aspiration had a labour of more than 24 hours.

In agreement with the previous work of Khatun et al. [15], 
this current study revealed that delivery by LUCS significantly 
influenced the presence of MSAF at birth with an odds ratio 
of 4.07. Sixty-two percent of the 152 neonates had delivery 
by LUCS; among them 59 from the case group and 35 from the 
control group. Erum et al. [16] found that among 250 women 
with meconium-stained amniotic fluid, 205 women delivered by 
caesarean section, and 45 women had a normal vaginal delivery. 
Chaudhary et al. showed that 45 patients (54.2%) delivered by 
LUCS and 38 (45.7%) babies were delivered by vaginal delivery 
[17], which is also close to our study. 

Sunoo et al. [18] found a significantly increased rate of 

meconium in amniotic fluid at 39 weeks. In this study, it was also 
found that the rate of MSAF was high with increase gestational age 
of babies. The majority of the ingestion and aspiration cases were 
found for gestational ages greater than 37 weeks. Specifically, 42 
out of 56 cases of ingestion and all the 7 cases of aspiration had 
a gestational age greater than 37 weeks. This study also found 
that gestational age of more than 42 weeks is a significant factor 
of MSAF with an odds ratio of 2.93. Chhetri and Aryal [19] found 
that 64% of mothers with MSAF were between 41-42 weeks of 
gestation. Chaudhary R et al., reported that 59% of mothers with 
MSAF were of 38-40 weeks of gestation [17].

In this study, we also evaluated the presence of obstructed 
labour, PROM, and maternal illness as potential risk factors 
for MSAF. However, we did not find any statistically significant 
association between these factors and MSAF at birth.

Sankhyan et al. [20] identified maternal age > 30 years, fetal 
distress, and postdated pregnancies are predictors of thick MSAF. 
Chaudhary R et al. [17] also found that maternal risk factors for 
MSAF in decreasing frequency were maternal age <25 years. This 
current study did not find any significant association between 
maternal age and MSAF.

Conclusion

This study found that fetal distress, gestational age of 
baby, delivery by LUCS and prolonged duration of labour were 
significant risk factors of meconium staining at birth. Identifying 
these risk factors may help in early detection of complications and 
management of meconium-stained neonates.
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