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Why do multiparous women with a history of vaginal
delivery give birth by cesarean section?
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Abstract

Objective: A cesarean section (C-section) is performed to deliver a baby through the mother’s abdomen. In recent years, the rate of incidences
requiring a C-section is steadily increasing all over the world. Advanced maternal age, chronic health problems, multiple pregnancies as a result
of the development of assisted reproductive technologies, and an insufficient supplementary health network can be considered as the reasons
why mothers and obstetricians prefer a C-section. Our study aimed to identify the risk factors for the need of C-section in women with a history
of vaginal delivery.

Material and Methods: 238 multiparous women with a history of vaginal birth at 37-42 gestational weeks were enrolled in our study. 110
women had underwent C-section. Control group was chosen randomly from women giving birth by vaginal route.

Results: Overall, 238 multiparous women with a history of vaginal delivery at 37-42 gestational weeks were enrolled in our study. The history of
operative delivery, that of labor induction and presence of meconium and the indication of admission to the delivery room were different between
groups. A lower Bishop score and biophysical profile, smaller gestational period, and lower birth weight were associated with the group requiring a
C-section, whereas older age and a long time interval from the previous birth were associated with the group not requiring a C-section.
Conclusion: A strategy involving either labor induction or not could be individualized for each patient to eliminate the risk factors for adverse
outcomes. To identify criteria for the standardization of labor management, further studies are needed. (J Turk Ger Gynecol Assoc 2016; 17: 209-13)

Keywords: Cesarean section, vaginal birth, multiparity
Received: 14 June, 2016 Accepted: 29 October, 2016

Introduction

A cesarean section (C-section) is performed to deliver a baby
through the mother’s abdomen. Unexpected conditions relat-
ed to the baby such as the position of the baby, signs of fetal
distress, and number of babies or related to the mother such
as health problems and previous operations or abnormalities
of placentation result in a requirement of C-section. Some
mothers demand this delivery route because they think that it
is relatively safe for the baby and herself.

In recent years, the rate of incidences of C-section is steadily
increasing all over the world. This procedure was used for
37% of the deliveries in 2008 and more than 48.1% of the
deliveries in 2013 in Turkey (1). Advanced maternal age,
chronic health problems such as hypertension and diabetes
mellitus, multiple pregnancies as a result of the development
of assisted reproductive technologies, and an insufficient
supplementary health network can be considered as the
reasons why mothers and obstetricians prefer a C-section (2).
Our study aimed to identify the risk factors for C-section in
women with a history of vaginal delivery. The primary out-
come for the study was a requirement of a C-section in these
women.

Material and Methods

A hospital-based retrospective cohort study comprising 238
multiparous women was performed at the Department of
Obstetrics and Gynecology at Kanuni Sultan Siileyman Training
and Research Hospital. Women with a history of vaginal
delivery were included. In total, 110 women had undergone
a C-section. An age-matched control group was randomly
chosen from women giving birth through the vaginal route.
Operative deliveries with vacuum or forceps and patients
with fetal demise and a prior C-section were excluded from
the study. All the demographic and clinical characteristics of
the patients were recorded from our own hospital’s database,
including age, number of gravida and parity, body mass index
(BMI), weight gain, time interval from previous delivery, birth
weight of previous and present babies, and gestational week.
We analyzed the presence of maternal health problems (dia-
betes mellitus, goiter, hypertension, asthma, epilepsy, psychot-
ic diseases, and cardiac problems), indication for admission
to the delivery room and that of C-section, placental location,
presence of meconium, history of operative intervention, and
induction in previous birth(s). Records were also reviewed to
identify induction and route of delivery.
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All the gestational weeks were confirmed by a first trimester
ultrasound. BMI was presented as a measure of body fat based
on height and weight. BMI was categorized based on the
World Health Organization (WHO) classification into under-
weight (less than 18.5), normal weight (18.5-24.9), overweight
(25-29.9), obese (more than 30), and morbidly obese (more
than 40).

In our hospital, the biophysical profile (BPP) and Bishop score
were used to determine the stage of labor. The Bishop score is
a quantitative means of describing the cervical status to decide
the necessity of cervical ripening agents. The parameters in
this score are cervical dilatation and effacement, the position
and consistency of the cervix, and the station of the fetal head.
If the Bishop score is <6, we accept the cervix as unfavorable
for vaginal delivery and apply agents such as prostaglandin
E2 ovules (Propess ovule; Ferring Medical, istanbul, Turkey)
for cervical ripening. Labor induction, when indicated, is per-
formed using oxytocin infusion (Synpitan forte; Deva Medical,
istanbul, Turkey) with or without amniotomy. It was performed
in women with no effective contractions accompanying cervi-
cal dilatation and effacement to promote delivery.

Labor pain, rupture of membranes, post-term pregnancy,
suspicious non-stress test (NST), extreme vaginal bleeding,
preeclampsia/chronic hypertension, growth restriction, or oli-
gohydramnios were included as indications for admission to
the delivery room. The reasons to proceed with a C-section
included fetal distress, malpresentation, macrosomia, multiple
pregnancies, failure to progress in labor or failed induction, fetal
anomalies, and maternal clinical conditions.

Our study was designed as a retrospective cohort study and
conducted according to the Helsinki Declaration. There was
no ethical approval needed because we collected data of the
patients from the records in the archives and we did not docu-
ment any personal information. Also, in our hospital, informed
consent was obtained from every patient for the use of medical
information in scientific publications.

Statistical analysis

Statistical analysis was performed with the Statistical Package
for the Social Sciences (SPSS Inc.; Chicago, IL, USA) statistics
22.0 version for Windows. Differences in the mean values and
characteristics between the groups were analyzed with the
independent samples t-test and chi-square test. The means
are presented herein with the standard deviation. p<.05 was
considered statistically significant. The correlation coefficients
and their significance were calculated using the Pearson test.
For the multivariate analysis, the possible factors identified
with univariate analyses were further entered into the logistic
regression analysis to determine the independent predictors of
patient outcome.

Results

Two hundred thirty-eight multiparous women with a history
of vaginal birth at 37-42 gestational weeks were enrolled in
our study. Of these, 46.2% of patients had given birth through
a C-section. The mean age of all the women was 29.8+5.5
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Table 1. Demographic and clinical characteristics of patients

Number (%) or
mean*standard

Characteristics deviation
Maternal age 29.8+5.5
BMI (kg/m?) 30.4+4.6
Gravida 3.3=1.5
Parity 2.0x1.4
Maternal health problems

Absent 204 (85.7)

Present 34 (14.3)
Weight gain (kg) 10.5+4.4
Time interval from previous birth (years) 5.4+3.7
Gestational week (weeks) 38.0+3.0
Placental location

Anterior 139 (58.4)

Posterior 70 (29.4)

Left lateral 7(2.9)

Right lateral 13 (5.5)

Fundal 9(3.8)
Bishop score 7.7+£3.5
BPP 3.5+1.0
Induction

Absent 96 (40.3)

Present 142 (59.7)
Birth weight (g) 3116.3+£763.7
Meconium

Absent 226 (95)

Present 12 (5)
Induction of previous birth

Absent 108 (45.4)

Present 130 (54.6)
Operative intervention of previous birth

Absent 234 (98.3)

Present 4(1.7)
Birth weight of previous child (g) 3165.9+571.3

BMI: body mass index; BPP: biophysical profile

years. The mean BMI of all the women was 30.4%+4.6. Of all
the women, 96 (40.3%) had spontaneous labor, whereas 142
(59.7%) women received labor induction. All the demographic
and clinical characteristics of the patients are represented in
Table 1. The most frequent indication for admission to the deliv-
ery room was labor pain, whereas that for C-section was fetal
distress (Table 2).

Table 3 shows the mean levels in terms of the characteristics
of the women according to the route of delivery. There was a
statistically significant difference between groups based on a
history of operative delivery, that of labor induction and pres-
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Table 2. Indications on admission and for C-section

Indication on admission Indication for C-section

Labor pain 167 (70.2) Fetal distress 42 (38.2)
Rupture of membranes 29 (12.2) Malpresentation 16 (14.5)
Post-term pregnancy 11 (4.6) Macrosomia 12 (10.9)
Preeclampsia/chronic hypertension 10 (4.2) Multiple pregnancies 12 (10.9)
Oligohydramnios/IUGR 9(3.8) Obstructed labor 10 (9.1)

Suspicious NST 9(3.8) Preeclampsia 7(6.4)

Vaginal bleeding 3(1.3) Placentation anomalies 3(2.7)
Fetal anomalies 3(2.7)

Maternal conditions 327

Cord problems 2(0.8)

Data are presented as n (%).

IUGR: intrauterine growth restriction; C-section: cesarean section; NST: non-stress test

Table 3. Comparison of characteristics between patients according to the route of delivery

Characteristics Vaginal delivery (Patient number: 128) C-section (Patient number: 110) p
Maternal age 29.4%5.6 30.4x5.3 NS
BMI (kg/m?) 30.1+4.3 30.8+5.0 NS
Gravida 3.2+1.3 3.4+1.7 NS
Parity 1.8+1.2 2.1+1.6 NS
Weight gain (kg) 10.0+3.8 11.0£5.0 NS
Time interval from previous birth (years) 4.7+3.8 6.1+3.5 .003
Gestational week (weeks) 38.9+2.0 37.0+3.6 <0.001
Bishop score 9.5+2.7 5.6+3.0 <0.001
BPP 3.8+0.6 3.1+1.2 <0.001
Birth weight (kg) 3270.2+516.7 2937.3+947.1 .001
Birth weight of previous child (kg) 3168.1+555.5 3163.5+591.7 NS

Used independent samples t-test; p<0.05 accepted as statistically significant.

BMI: body mass index; BPP: biophysical profile; C-section: cesarean section; NS: not significant

ence of meconium, and the indication for admission to the
delivery room (Table 4).

Bivariate correlation analysis demonstrated that a lower Bishop
score and biophysical profile, smaller gestational period, and
lower birth weight were associated with the group requiring a
C-section, whereas older age and a long time interval from the
previous birth were associated with the group not requiring a
C-section. Table 5 shows the results of the logistic regression
analysis. The presence of meconium was identified as the stron-
gest factor to proceed with C-section in our study population.

Discussion

We analyzed the predictors for C-section in multiparous women
with a history of vaginal delivery. Approximately 40% of all the
women gave birth spontaneously without labor induction,
whereas 76.1% of the women requiring induction gave birth
by the vaginal route. Many studies claimed that induction was
a significant risk factor for C-section, especially in nulliparous

women (3-7). Rattigan et al. (8) also reported that the rates of
operative delivery increase in women who receive labor induc-
tion regardless of parity. According to these studies, nullipar-
ity is an independent risk factor for C-section in women who
receive labor induction. However, the difference between these
studies and our study is the study population, which is entirely
multiparous. On the other hand, induction did not increase the
risk of surgical delivery in multiparous women according to our
results. Lee et al. (9) proposed that the rate of C-section was
associated with the Bishop score but not impacted by labor
induction; this is consistent with to our results. As a result, there
is no certainty that induction increases the risk for C-section.
There are also some situations in which labor induction is
required for maternal and infant health (10).

In our study, a longer time interval from the previous birth,
smaller gestational week, lower Bishop score and BPP, and a
lower birth weight were determined as predictors for C-section.
Similar to our results, Ennen et al. (11) accepted that an
advanced maternal age, high BMI, and low Bishop score
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Table 4. Comparison of characteristics between patients according to the route of delivery

Characteristics Vaginal delivery (Patient number: 128) C-section (Patient number: 110) p
Maternal health problems
Absent 112 (54.9) 92 (45.1) NS
Present 16 (47.1) 18 (52.9)
Placental location
Anterior 80 (57.6) 70 (45.8)
Posterior 33 (47.1) 38 (53.5)
Left lateral 8 (61.5) 5(38.5) NS
Right lateral 2 (28.6) 5(71.4)
Fundal 5 (55.6) 4 (44.9)
Induction
Absent 20 (20.8) 76 (79.2) <0.001
Present 108 (76.1) 34 (23.9)
Meconium
Absent 126 (55.8) 100 (44.2) 014
Present 2 (16.7) 10 (83.3)
Induction of previous birth
Absent 56 (51.9) 52 (48.1) NS
Present 72 (55.4) 58 (44.6)
Operative intervention of previous birth
Absent 128 (54.7) 106 (45.3) 044
Present 0 4(100)
Indication on admission
Labor pain 105 (62.9) 62(37.1)
Rupture of membranes 10 (34.5) 19 (65.5)
Post-term pregnancy 7 (63.6) 4 (36.4)
Preeclampsia/chronic hypertension 2 (20) 8 (80) <0.001
Oligohydramnios/IUGR 3(33.3) 6 (66.7)
Suspicious NST 1(11.1) 8(88.9)
Vaginal bleeding 0 3(100)
[UGR: intrauterine growth restriction; C-section: cesarean section; NST: non-stress test; NS: not significant
Data are presented as n (%).
Used independent samples t-test; p<0.05 accepted as statistically significant.

increased the possibility of C-section. We matched the ages
of women between the control group and the study group to
eliminate the effect of age on our results. Pregnancies with a
smaller gestational week usually consult with an unfavorable
cervix, which indicates a lower Bishop score and BPP, resulting
in surgical delivery (12). Because of this, the duration of labor
prolongs until full cervical dilatation and effacement. As the
number of gravida increases, the possibility of many adverse
outcomes, such as malpresentation, increases, which could be
an indication for a C-section. We found a difference between
the vaginal birth group and C-section group according to the
number of gravida and parity.

Interpregnancy interval is also important for predicting C-section
during labor. A longer time interval between pregnancies

increased the risk for C-section. The most effective reason was
thought to be advancing maternal age.

Many studies showed that there is an increased risk for surgical
deliveries among women with chronic health problems in con-
trast to our results (13). Because the age of our study population
was relatively younger, maternal health problems did not affect
the risk for C-section.

We did not find any difference between the groups according to
placental location, similar to many other studies. If the woman
had a history of operative delivery with vacuum or forceps, the
risk for surgical delivery increased.

The most important parameter that increased the rate of
C-section was the presence of meconium in our results. If we
encounter a pregnant woman with these factors, we should
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Table 5. Results of the logistic regression analysis

Risk factors RR (95% CI) P
Maternal health problems 1.21 (0.94-1.56) NS
Gestational weeks 0.80 (0.70-0.90) .002
Indication on admission 1.04 (0.86-1.25) NS
Bishop score 0.67 (0.60-0.75) <0.001
Presence of meconium 12.94 (2.30-73.24) .004
RR: risk ratio; CI: confidence interval; NS: not significant

Used binary logistic regression analysis, p<0.05 accepted as statistically
significant.

ensure a careful planning during follow-up of their pregnancy.
If we look at the indications on admission, there was significant
difference between the vaginal birth group and the C-section
group. Rupture of membranes, preeclampsia or chronic hyper-
tension, oligohydramnios with or without growth restriction,
fetal distress with suspicious NST, or any vaginal bleeding were
associated with a higher rate of C-section, because these condi-
tions require a shorter delivery time and emergency interven-
tions if necessary, resulting in surgical deliveries (14).

Labor pain and post-date pregnancy as indications on admis-
sion did not make a difference to the route of delivery. Many
studies show that there is not sufficient evidence available
about whether induction should be applied or not in these
conditions (15).

Derbent et al. (16) identified that decreased physical activity
is statistically associated with an increased risk of C-section
besides the other factors. We did not conclude that result.
Besides this, we also did not compare the perinatal morbid-
ity and mortality, because of limited data from our hospital’s
database and due to the retrospective study design. This can
be accepted as a weakness of our study. But the important dis-
tinction of our study from the others is the investigation of the
predictors for C-section in multiparous women with a history of
vaginal birth. To identify criteria for the standardization of labor
management, further studies are needed.
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