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ABSTRACT

Objective: We retrospectively evaluated the factors affect-
ing labor induction success in the management of pregnan-
cies at or beyond 41 weeks of gestation.

Material and Methods: Gestational and obstetric records 
of 113 patients delivered at or beyond 41 weeks of gestation 
were retrospectively reviewed.

Results: The rate of induced vaginal delivery was 93.1% 
(n=27) in patients with Bishop score ≥7 and 60.7% in pa-
tients with Bishop score <7 (n=84) and was significantly 
higher in patients with Bishop score ≥7 (p=0.003; p<0.01). 
The rate of induced vaginal delivery was 79.7% in multipa-
rous women and 57.4% in nulliparous women and the rate 
was significantly higher in multiparous women (p=0.019; 
p<0.05). The rate of induced vaginal delivery was 73.2% 
in patients with normal AFI and 43.8% in patients with 
oligohydramnios and the rate was significantly higher in 
patients with normal AFI (p=0.037; p<0.05). Apgar score 
was significantly higher in the infants of the patients with 
normal AFI compared to patients with oligohydramnios 
(p=0.008; p<0.01) and the rate of NICU admission was 
higher in patients with oligohydramnios than in patients 
with normal AFI (p=0.028; p<0.05).

Conclusion: Bishop score, parity, amniotic fluid index in-
fluence labor induction success in pregnancies at or beyond 
41 weeks of gestation. Fetal distress and cesarean section 
rate was higher at patients with Bishop score <7 who were 
nulliparous and with oligohydroamnios.
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ÖZ

Geç Term Gebeliklerde Doğum İndüksiyon Başarısını 
Etkileyen Faktörler

Amaç: Kırk bir hafta ve üzeri gebeliklerin yönetiminde do-
ğum indüksiyonu başarısını etkileyen faktörleri retrospektif 
olarak değerlendirdik.

Gereç ve Yöntem: Gebelik takibi ve doğumu yaptırılan 41 
hafta ve üzeri gebelerin gebelik ve doğum kayıtları retros-
pektif olarak incelendi. 

Bulgular: Bishop skoru 7 ve üzerinde olan gebelerde indük-
siyon sonrası vajinal yolla doğum yapma oranı (%93,1), 
bishop skoru 7’nin altında olanlardan (%60,7) istatistiksel 
olarak anlamlı düzeyde yüksektir (p:0,003; p<0,01). Multi-
par gebelerde vajinal yolla doğum oranı (%79,7), nullipar 
gebeliklerden (%57,4) istatistiksel olarak anlamlı düzeyde 
yüksektir (p:0,019; p<0,05). Amniyon maisi normal olan 
gebelerde vajinal yolla doğum yapma oranı (%73,2), oligo-
hidroamniosu olan gebelerden (%43,8) istatistiksel olarak 
anlamlı düzeyde yüksektir (p:0,037; p<0,05). Ek olarak 
amnion maisi normal gebelerde yenidoğan APGAR skorla-
rı oligohidroamniosu olan gebelere göre istatistiksel olarak 
anlamlı düzeyde yüksektir (p:0,008; p<0,01) ve aynı grup-
taki yenidoğanlarda yoğun bakım gereksinimi görülme ora-
nı istatistiksel olarak anlamlı düzeyde düşüktür (p:0,028; 
p<0,05).

Sonuç: Kırk bir hafta ve üzeri gebeliklerde indüksiyon ba-
şarısını etkileyen faktörler arasında bishop skoru, parite 
ve amnion mai miktarı bulunmaktadır. Bishop skoru 7’nin 
altında olan nullipar ve oligohidroamniyozu olan gebelik-
lerde fetal distres ve sezaryen ile doğum oranı artış göster-
mektedir.
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InTRoduCTIon

Post-term pregnancy is defined as a pregnancy that 
persists ≥42 weeks of gestation (≥294 days) and late-

term pregnancy refers to a pregnancy that reaches 
between 41 and 42 weeks of gestation according to 
the last menstrual period (LMP) date (1). According to 
the 2007 data on U.S. births, the pregnancies that re-
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ach between 41 and 42 weeks of gestation constitute 
14% of all pregnancies and the pregnancies that con-
tinue beyond 42 completed weeks of gestation acco-
unt for 6% of all pregnancies (1). Epidemiological stu-
dies have shown that the pregnancies that continue at 
or beyond 41 weeks of gestation are associated with 
increased fetal, neonatal, and maternal complications 
(1,2). Pregnancies that continue beyond 41 weeks of 
gestation lead to an increased risk for non-anomalous 
stillbirth and early neonatal death (3-5). These preg-
nancies have also been shown to cause a number of 
fetal complications including intrauterine infection, 
placental insufficiency, umbilical cord compression, 
fetal hypoxia, asphyxia, and meconium aspiration, all 
of which may ultimately result in perinatal death (3-6) 
and maternal complications including labor abnorma-
lities, failed induction of labor, third- or fourth-degree 
perineal laceration, and postpartum hemorrhage (4,5).

Induction of labor at 41-week of gestation can be per-
formed by using mechanical or medical methods. In 
patients with a Bishop score of <7, cervical ripening 
agents are preferred (12). It has been noted that the rate 
of successful labor induction is remarkably high in 
patients with a Bishop score of >7, whereas the rate 
of successful labor induction is low and the rate of 
cesarean delivery is remarkably high in patients with 
a Bishop score of <7 (12). It has also been shown that 
labor induction leads to an increased risk for cesarean 
delivery in patients with oligohydramnios (single de-
epest pocket<2 cm) (15,16).

In this study, we aimed to evaluate the factors affec-
ting the success of elective labor induction in patients 
with late-term pregnancy and to analyze the relations-
hip between these factors and Apgar score and admis-
sion to NICU.

MATeRIAL and MeThodS

The retrospective study evaluated 113 patients that 
were admitted to Elazig Research and Training Hos-
pital Gynecology and Obstetrics Department and 
were monitored and delivered at or beyond 41 weeks 
of gestation between 2011 and 2013. The patients that 
underwent antenatal testing for a minimum of 3 times 
were accepted as patients with serial antenatal testing 
and were included in the study. Gestational age of the 
infants was estimated based on the last menstrual peri-

od (LMP) date and was either confirmed or corrected 
by first-or second-trimester ultrasonography (USG) 
findings. These findings included crown-rump length 
(CRL), which was measured in the first-trimester ult-
rasonographic examination, and biparietal diameter 
(BPD), which was measured in the second-trimester 
ultrasonographic examination.

Depending on the LMP date, the pregnancies at or 
beyond 42 weeks (≥294) were accepted as post-term 
pregnancies and the pregnancies between 41 and 
42 weeks were accepted as late-term pregnancies. 
The patients with a gestational age of 41 weeks or 
more were evaluated with USG and nonstress testing 
(NST) and then hospitalized at the obstetrics clinic. 
Fetal biometry and amniotic fluid were evaluated on 
USG, and fetal well-being was evaluated with NST. 
In the evaluation of amniotic fluid, amniotic fluid in-
dex (AFI) was measured by using the four-quadrant 
technique and oligohydramnios was defined as 
AFI<5 cm. During the first presentation, gynecologic 
examination for Bishop score was performed in each 
patient. Depending on the Bishop score, the patients 
were divided as patients with Bishop score <7 and 
≥7. Labor induction was initiated with the use of oxy-
tocin in patients with Bishop score ≥7 and with the 
initial administration of vaginal 10 mg dinoprostone 
(Propess) in patients with Bishop score <7 in order to 
achieve cervical ripening. In the patients that initially 
received Propess, vaginal Propess was removed in the 
active phase of the labor and induction was initiated 
with oxytocin and oxytocin infusion was continued un-
til delivery. All the patients underwent barium enema.

All the patients were evaluated for age, parity, num-
ber of deliveries and abortions, gestational age at 
delivery, mode of delivery, indications for cesarean 
delivery, infant birth weight, Apgar score, admission 
to NICU, and obstetric and postpartum complications 
(intrauterine growth restriction, oligohydramnios, 
prematurity, placental abnormalities, chromosomal 
anomalies, preeclampsia, placental detachment, still-
birth, and deep vaginal tear). 

A written informed consent was obtained from each 
patient. The study protocol was approved by the lo-
cal Ethics Committee. The study was conducted in 
accordance with the principles of the Declaration of 
Helsinki.
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Statistical Analysis

All data were analyzed using IBM SPSS Statistics 
Version 22.0 (IBM SPSS, Turkey). Normal distributi-
on of data was tested using Shapiro-Wilk test. Desc-
riptive statistics including Mean, Standard Deviation, 
and Frequencies were used for the analysis of the 
data. Mann Whitney U test was used for comparing 
nonnormally distributed variables for two groups. 
Kruskal Wallis test was used for comparing nonnor-
mally distributed variables for more than two groups 
and Mann Whitney U test was used for testing the dif-
ference in means. Qualitative data were compared by 
using chi-square test, followed by Yates Correction 
for Continuity and Fisher’s Exact Test. A p value of 
<0.05 was accepted statistically significant.

ReSuLTS

Mean age was 26.5±5.48 years. Mean gravida was 
2.22±1.57. Of the 113 women, 54 (47.8%) were nul-
liparous and 59 (52.2%) were multiparous. Mean 
parity was 1.01±1.21. Mean infant birth weight was 
3,370.8±247.1 g. Mean Apgar score was 8.16±0.89 
(Table 1). Bishop score was <7 in 84 (74.3%) and ≥7 

in 29 (25.7%) women. Amniotic fluid index (AFI) 
was normal in 97 (85.8%) women and oligohydram-
nios was seen in 16 (14.2%) women (Table 1). Ad-
mission to NICU was not required in 99 (87.6%) 
neonates but 14 (12.4%) neonates were admitted to 
NICU (Table 1).

Table 2 presents the association between parity and 
mode of delivery, Apgar score, and admission to 
NICU. Induced vaginal delivery was performed in 
79.7% (n=59) of multiparous women and in 57.4% 
(n=54) of nulliparous women. The rate of induced va-
ginal delivery was significantly higher in multiparous 
women (p=0.019; p<0.05). However, no significant 
correlation was found between parity and Apgar sco-
re and admission to NICU (p>0.05; p>0.05).

Table 3 presents the association between Bishop sco-
re and mode of delivery, Apgar score, and admission 
to NICU. Induced vaginal delivery was performed 
in 93.1% (n=27) of patients with Bishop score ≥7 
(n=29) and 60.7% (n=51) of patients with Bishop 
score <7 (n=84). In addition, the rate of induced vagi-
nal delivery was significantly higher in patients with 
Bishop score ≥7 compared to patients with Bishop 
score <7 (p=0.003; p<0.01). Although no significant 

Table 1. Clinical characteristics of the women.

Age (years)
Gravida
Parity
Infant birth 
weight (g)
APGAR score

Gravida

Bishop Score

Induction

NST

Amniotic Fluid 
Index
Mode of 
Delivery
Indications for
Cesarean 
Section
Neonatal 
Intensive Care 
Unit (NICU) 
Admission

Min-Max

16-40
1-9
0-5

2600-4100

6-9

n

54
59
84
29
83
30
91
22
97
16
78
35
12
20
3
99
14

Mean±Sd

26.5±5.48
2.22±1.57
1.01±1.21

3370.8±347.1

8.16±0.89

%

47.8
52.2
74.3
25.7
73.5
26.5
80.5
19.5
85.8
14.2
69
31

34.3
57.1
8.6
87.6
12.4

Nulliparous
Multiparous
<7
≥7
Propess+Induction
Induction
Reactive
Late Decelerations
Normal
Oligohydramnios
Normal
Cesarean Section
Nonprogressive Labor
Fetal distress
Meconium
Non-required
Required

Table 2. evaluation of pregnancy outcomes according to parity.

APGAR score, Mean±SD (median)
Mode of delivery, n (%)
Normal
Cesarean section
NICU admission, n (%)
Non-required
Required

Multiparous

8.29±0.83 (8)

47 (79.7%)
12 (20.3%)

55 (93.2%)
4 (6.8%)

p

10.117

20.019*

20.108

nulliparous

8.02±0.94 (8)

31 (57.4%)
23 (42.6%)

44 (81.5%)
10 (18.5%)

1Mann Whitney U Test, 2Yates Correction for Continuity, *p<0.05

Parity

Table 3. evaluation of pregnancy outcomes according to parity 
and bishop scores.

APGAR score, Mean±SD (median)
Mode of delivery, n (%)
Normal
Cesarean section
NICU admission, n (%)
Non-required
Required

≥7

8.41±0.78 (9)

27 (%93.1)
2 (%6.9)

29 (%100)
0 (%0)

p

10.071

20.003**

20.019*

<7

8.07±0.92 (8)

51 (%60.7)
33 (%39.3)

70 (%83.3)
14 (%16.7)

1Mann Whitney U Test, 2Yates Correction for Continuity and 
Fisher’s Exact Test, *p<0.05, **p<0.01

BIShoP
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correlation was found between Bishop Score and Ap-
gar Score (p>0.05), the rate of NICU admission was 
significantly higher in women with Bishop score <7 
(p=0.019; p<0.05).

Table 4 presents the association between AFI and 
mode of delivery, Apgar score, and admission to 
NICU. Induced vaginal delivery was performed in 71 
(73.2%) out of 97 women with normal AFI and in 7 
(43.8%) out of 16 women with oligohydramnios. The 
rate of induced vaginal delivery was significantly hig-
her in patients with normal AFI compared to patients 
with oligohydramnios (p=0.037; p<0.05). Neonatal 
Apgar score was significantly higher in patients with 
normal AFI compared to patients with oligohydram-
nios (p=0.008; p<0.01). Moreover, the rate of NICU 
admission was significantly higher in patients with 
oligohydramnios compared to patients with normal 
AFI (p=0.028; p<0.05). Moreover labor induction 
success in patients with normal AFI is influenced by 
the Bishop score of the patients. In patients with Bis-
hop score <7 induced vaginal delivery was performed 
in 45 (80.7%) of the patients with normal AFI and in 
6 (40%) of the patients with oligohydramnios and a 
significant difference was established between these 
two groups. 

dISCuSSIon

Expectant management of post-term pregnancies is a 
controversial issue in obstetric practice due to increa-
sed maternal and neonatal risks. Studies have shown 
that performing labor induction at 41 weeks of gesta-
tion yields better perinatal outcomes. Kaimal et al. (4) 
investigated cost-effectiveness of labor induction at 
41 weeks in nulliparous women and found that the-
re was no significant difference in cesarean delivery 

rate and parity, whereas neonatal demise, shoulder 
dystocia, meconium aspiration syndrome, and seve-
re perineal lacerations were significantly lower (4). 
Gulmezoglu et al. (5) published a Cochrane Review in 
2012, in which they evaluated 22 studies and a total 
of 9.383 pregnant women. The authors found that pe-
rinatal mortality, meconium aspiration, cesarean de-
livery rate, and parity were significantly lower in the 
women that underwent induction of labor at 41 weeks 
as compared to women that underwent induction of 
labor at 42 weeks. 

Although labor induction success is hard to determi-
ne, there are numerous factors affecting the probabi-
lity of vaginal delivery following induction of labor. 
These factors include parity, Bishop score, advanced 
maternal age, gestational age, maternal body mass in-
dex, and maternal weight gain during pregnancy (3-5).

Parity is a powerful predictor of labor induction suc-
cess. Previous studies have shown that the rate of in-
duced vaginal delivery is significantly higher in mul-
tiparous women compared to nulliparous women (4-7). 
In addition, some other studies have reported that no 
significant difference was found between the patients 
delivered by vaginal delivery and cesarean section (8,9). 
In our study, the rate of induced vaginal delivery was 
significantly higher in multiparous women compared 
to nulliparous women (p=0.019; p<0.05). However, 
parity established no significant correlation with Ap-
gar score and admission to NICU (p>0.05, p>0.05).

Bishop score is another useful predictor of labor in-
duction success. Cervical examination is of prime im-
portance for elective labor induction (4-6). The primary 
aim in this method is to predict whether labor will 
commence spontaneously. Moreover, this method 
also enables gynecologists to evaluate the success of 
elective labor induction. In addition to Bishop score, 
there are some other modalities used for predicting 
preterm birth, such as ultrasonographic assessment 
of cervical length and fetal fibronectin testing. Alt-
hough these two methods have been shown to yield 
more objective outcomes compared to Bishop score, 
superiority of these methods over each other or over 
Bishop score remains controversial (6,7).

Previous studies indicate that the pregnant women 
with favorable Bishop scores have low cesarean sec-

Table 4. evaluation of pregnancy outcomes according to Amni-
otic Fluid Index (AFI).

APGAR score, Mean±SD (median)
Mode of delivery, n (%)
Normal
Cesarean section
NICU admission, n (%)
Non-required
Required

oligohydramnios

7.56±1.03 (7)

7 (%43.8)
9 (%56.3)

11 (%68.8)
5 (%31.3)

p

10.008**

20.037*

20.028*

normal

8.26±0.83 (8)

71 (%73.2)
26 (%26.8)

88 (%90.7)
9 (%9.3)

1Mann Whitney U Test, 2Fisher’s Exact Test, *p<0.05, **p<0.01

AFI
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tion rates. In addition, these patients have been shown 
to have high rates of successful labor induction; ho-
wever, an unfavorable Bishop score does not suggest 
that vaginal delivery is not likely. Teixeira et al. (7) 

conducted a meta-analysis and suggested that there is 
a strong relationship between favorable Bishop scores 
and successful labor induction and that Bishop score 
is the most accurate and cost-effective method in the 
prediction of the success of vaginal delivery and labor 
induction. In our study, in line with the literature, the 
rate of induced vaginal delivery was significantly hig-
her in patients with Bishop score ≥7 than in patients 
with Bishop score <7 (p=0.003; p<0.01). Moreover, 
a significant correlation was found between Bishop 
score and Apgar score (p<0.05), and admission to 
NICU was significantly higher in patients with Bis-
hop score <7 than in patients with Bishop score ≥7 
(p=0.019; p<0.05).

Literature reviews indicate that the studies repor-
ting on the relationship between amniotic fluid index 
(AFI) and labor induction success are limited. In the 
present study, we found a correlation between AFI 
and labor induction success. We also found that the 
rate of induced vaginal delivery was significantly hig-
her in patients with normal AFI than in patients with 
oligohydramnios (p=0.037; p<0.05). In addition, Ap-
gar score was significantly higher in the infants of the 
patients with normal AFI compared to patients with 
oligohydramnios (p=0.008; p<0.01) and the rate of 
NICU admission was higher in patients with oligohy-
dramnios than in patients with normal AFI (p=0.028; 
p<0.05). We also evaluated the patients in terms of 
both Bishop score and AFI and we analyzed the ef-
fects of these parameters on labor induction success. 
The analysis indicated that parity and the rate of ce-
sarean delivery followed by labor induction were sig-
nificantly higher in patients with an unfavorable Bis-
hop score and oligohydramnios. Nevertheless, further 
prospective, controlled, randomized studies are requ-
ired to clarify the association between AFI and labor 
induction success. 

The present study, despite having a retrospective re-
search design, provides a valuable contribution to the 
literature since it reports on the association between 
amniotic fluid index and labor induction success and 

it also emphasizes the relationship between Bishop 
score, parity and labor induction, Apgar score, and 
neonatal intensive care unit admission. We conclude 
that performing labor induction at 41 weeks of gestati-
on is a better option since it is a cost-effective method 
and provides better neonatal and maternal outcomes. 
Moreover, Bishop score, parity, and amniotic fluid in-
dex indicate labor induction success as well as Apgar 
score and neonatal intensive care unit admission.
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