
Introduction
The total number of caesarean deliveries has been

increasing, largely because of an increase in primary

caesarean sections (CS).1 Although the rate of vaginal

birth after caesarean delivery (VBAC) is successfully

increasing, but is still limited because of concern over

maternal and perinatal morbidity and mortility,2,3 which

is, in fact, small.4 Understanding of prenatal determinants,

facility of timely intervention and proper monitoring of

labour can promote vaginal birth after caesarean (VABC).5

Overall, the spontaneous VBAC success rate is between

60% and 82% in published studies.6,7 Different scoring

tools have been devised to help predict whether a woman

will have a successful spontaneous VBAC.8,9 There is no

single scoring system for predicting the success of VBAC

after cervical ripening with intravaginal E2 (Glandin Gel).

Induction of labour in previous one CS is a controversial

subject and not widely accepted. In order to assess

suitability in patients with previous CS after induction of

labour for successful VBAC, the current study looked at

antenatal determinants, like maternal age, gestational

age, indication of previous CS, VBAC history, Bishop score

and body mass index (BMI).

Subjects and Methods
This cross-sectional study was conducted from January

2010 to August 2011 at the Pakistan Institute of Medical

Sciences, Islamabad. It included 100 patients picked by

consecutive sampling technique, who had a history of

previous one CS from the outpatient department (OPD).

The sample size was calculated by using World Health

Organisation (WHO) sample size calculator taking

confidence level of 95%, population proportion of 82%,6,7

and required Precision level of 8%. A detailed structured

proforma was used as the study instrument, and data was

collected by the corresponding researcher.

The study was approved by the institutional Ethical

Review Board.

The inclusion criteria entailed previous one low transverse

caesarean section; single alive foetus; gestational age 37-

41 weeks; and estimated foetal birth weight 2.5-3.5kg. The

exclusion criteria consisted of: Cephalopelvic

disproportion; any medical disorder; malpresentation;

history of antepartum haemorrhage; non-reaasuring

patterns in the foetal heart rate; history of placenta previa
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or adherent placenta or such in the current pregnancy;

and uterine surgery other than CS.

These patients underwent induction of labour with one

E2 gel, which was repeated after six hours in case the

Bishop score was less, and provided there were no signs of

foetal or maternal compromise. Strict foetal monitoring

was done by continuous cardiotocography (CTG) and

maintaining partographic progress and the mode of

delivery was seen. The patients were scored according to

six variables: maternal age, gestational age, indication of

previous CS, history of VABC, Bishop score and BMI.

All data was entered and analyzed using SPSS 10.0.

Descriptive statistics were used to calculate mean and

standard deviation for quantitative variables. Frequencies

with percentages were presented for qualitative variables.

Univariate and multivariate logistic regression models

were fitted to calculate odds ratios (ORs) with 95%

confidence intervals (CIs) of each variable. Logistic

regression analysis was done to predict the mode of

delivery i.e. caesarean or VBAC. Total score was obtained

on the basis of addition of score of each variable: 

Age score (years): >30=0; 25-30=1; <25=2.

Gestational age (weeks): <39=0; 1= 39-40=1; >40=2.

Indication of previous CS: Non-progress of labour

(NPOL) =0; Twin pregnancy or post-dates or intrauterine

growth retardation (IUGR) or placental abruption or

oligohydraminios=1; breech presentation or foetal

distress=2.

VBAC history: Nil=0; VBAC=1; vaginal delivery before

caesarean and VBAC=2.

Bishop: 0-3=0; 4-5=1; 6-10=2.

BMI (kg/m2): >30=0; 25-29.9=1; <25=2.

A p-value of  0.05 was considered statistically significant.

Results
There were 100 women in the study with a mean age of

26±4.17 years. Univariate logistic regression showed

that overall maternal age had no significant (p >0.05)

relationship with the mode of delivery, after induction

of labour, but it showed that age more than 30 years,

had less chances of VBAC (OR=2.7, 95% CI=1.0 to 7.6, p

<0.05) compared with age <25 years (Table-1). The

mean gestational age was 39.6±0.9 weeks. It showed a

significant (p <0.05) association with the mode of

delivery; the gestational age <39 weeks was a major

risk factor for repeat CS (OR=7.7, 95% CI= 1.9 to 32.1, p

<0.05). Gestational age <39 weeks had 7.7 times more

chances of CS compared with gestational age of 40-41

weeks. Indications for previous CS were not

significantly related with the mode of delivery, but

NPOL had 3.1 times less chance of VBAC (OR=3.1, 95%

CI=1.1 to 8.7, p <0.05) compared with indications of

breech and foetal distress. VABC history was not
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Table-1: Univariate Logistic Regression.

Variables B S.E. Wald df P-value Odds Ratio 95% CI for OR

Lower Upper

Age (<25)* 4.7678 2 0.092

Age(>30) 1.0057 0.5182 3.7658 1 0.052 2.7 1.0 7.6

Age(25-30) 0.8850 0.5433 2.6536 1 0.103 2.4 0.8 7.0

Gestational age (40-41)* 8.3281 2 0.016

Gestational age (<39) 2.0437 0.7274 7.8935 1 0.005 7.7 1.9 32.1

Gestational age (39-40) 0.6574 0.5904 1.2399 1 0.265 1.9 0.6 6.1

Indication (Breech, foetal distress)* 4.7943 2 0.091

Indicat (NPOL) 1.1330 0.5274 4.6142 1 0.032 3.1 1.1 8.7

Indicat (twin, postdate, IUGR, Oligo, Pl. Abruption) 0.6824 0.5261 1.6826 1 0.195 2.0 0.7 5.6

VBAC history (vaginal birth before and after CS)* 4.7228 2 0.094

Vbac.h (Nill) 1.5416 0.8072 3.6467 1 0.056 4.7 1.0 22.7

Vbac.h (History of VBAC) 0.8602 0.8645 0.9901 1 0.320 2.4 0.4 12.9

Bishop (6-10)* 17.7620 2 0.001

Bishop(0-3) 2.8397 0.6747 17.7128 1 0.001 17.1 4.6 64.2

Bishop(4-5) 0.9451 0.5352 3.1181 1 0.077 2.6 0.9 7.3

BMI (<25)* 4.6377 2 0.098

BMI (>30) 1.0549 0.4899 4.6367 1 0.031 2.9 1.1 7.5

BMI (25-29.9) 0.4308 0.5932 0.5273 1 0.468 1.5 0.5 4.9

*Reference categories.

NPOL: Non-progress of labour. IUGR: Intra-uterine growth restriction. VBAC: Vaginal birth after caesarean. BMI: Body mass index.



significantly (p >0.05) associated with the mode of

delivery. The Bishop score was noted as a very

significant (p <0.5) risk factor for CS. Women having

Bishop score of 0-3 had 17 times more chances of a

repeat CS (OR=17.1, 95% CI= 4.6 to 64.2, p <0.05)

compared with reference range of Bishop score 6-10.

Similarly the BMI overall was not a significant (p >0.05)

risk factor for CS but women with BMI >30 had about 3

times less chance of VBAC (OR=2.9, 95% CI= 1.1 to 7.5,

p <0.05) compared to those with normal BMI <25. 

Multivariate logistic regression analysis showed that

maternal age, gestation, indication of previous caesarean,

VBAC history and BMI had no significant relationship with

the mode of delivery (Table-2). Jointly, all these variables

were statistically insignificant (p >0.05) with respect to the

relationship with mode of delivery. Only Bishop score in

multivariate logistic regression was seen to have a

significant (p <0.05) association with the mode of delivery.

Women having Bishop score of 0-3 had 13 times less

chance of VBAC (OR=13, 95% CI= 2.7 to 64.1, p <0.05)

compared with Bishop score of 6-10.

Of the subjects, 67 (67%) women delivered vaginally,

while 33 (33%) ended in repeat caesarean delivery.

Besides, 55 (55%) women had no history of vaginal

delivery either before or after previous CS; 15 (15%) had

history of vaginal births both before and after previous

caesarean; while 30 (30%) had vaginal delivery only after

previous CS.

Total score, which was obtained on the basis of the six

variables and analyzed by logistic regression to predict

the mode of delivery after induction of labour, was very

significant (p <0.05). Women with a total score of 0-3

had 10 times less chances of VBAC (OR=10.1, 95% CI=
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Table-2: Multivariate logistic regression.

Variables B Standard Error (S.E.) Wald df P-value Odds Ratio 95% CI for OR

Lower Upper

Age (<25)* 0.1682 2 0.919

Age(>30) -0.2019 0.7062 0.0818 1 0.775 0.8 0.2 3.3

Age(25-30) 0.1301 0.6873 0.0358 1 0.850 1.1 0.3 4.4

Gestational age (40-41)* 1.9402 2 0.379

Gest. age (<39) 1.1787 0.8881 1.7618 1 0.184 3.3 0.6 18.5

Gest. age (39-40) -0.1754 0.7551 0.0540 1 0.816 0.8 0.2 3.7

Indication (Breech, foetal distress)* 1.2196 2 0.543

Indicat (NPOL) 0.6624 0.6599 1.0076 1 0.315 1.9 0.5 7.1

Indicat (twin, postdate, IUGR, Oligo, Pl. Abruption) 0.5039 0.6422 0.6157 1 0.433 1.7 0.5 5.8

VBAC history (vaginal birth before and after CS)* 3.0740 2 0.215

Vbac.h (Nil) 1.5401 0.9727 2.5067 1 0.113 4.7 0.7 31.4

Vbac.h (History of VBAC) 0.8361 1.0349 0.6528 1 0.419 2.3 0.3 17.5

Bishop (6-10)* 10.7485 2 0.005

Bishop(0-3) 2.5810 0.8057 10.2608 1 0.001 13.2 2.7 64.1

Bishop(4-5) 1.1643 0.6241 3.4801 1 0.062 3.2 0.9 10.9

BMI (<25)* 1.0469 2 0.592

BMI (>30) 0.6015 0.6060 0.9850 1 0.321 1.8 0.6 6.0

BMI (25-29.9) 0.4045 0.7240 0.3121 1 0.576 1.5 0.4 6.2

*Reference categories.

NPOL: Non-progress of labour. IUGR: Intra-uterine growth restriction. VBAC: Vaginal birth after caesarean. BMI: Body mass index.

Table-3: Logistic regression analysis for total score.

Total Score B S.E. Wald df P-value Odds Ratio 95% CI for OR

Lower Upper

Score (10-12)* 8.9327 3 0.030

Score (0-3) 2.3158 0.8432 7.5434 1 0.006 10.1 1.9 52.9

Score (4-6) 1.5357 0.7373 4.3388 1 0.037 4.6 1.1 19.7

Score (7-9) 0.9115 0.7160 1.6209 1 0.203 2.5 0.6 10.1

*Reference categories.



1.9 to 52.9, p <0.05) compared to those having score of

10-12. Those having a total score of 4-6 had 4.6 times

less chances of VBAC (OR=4.6, 95% CI= 1.1 to 19.7, p

<0.05) compared with the reference category of score

10-12. Similarly, patients with a total score of 7-9 had

2.5 times less chance of CS (OR= 2.5, 95% CI= 0.6 to

10.1, p <0.05) compared with patients having score of

10-12 (Table-3).

In our study, 22 (22%) women had score between 10-12 at

the time of induction of labour; 19 (86.36%) delivered

vaginally, while repeat caesarean was done in 3 (13.63%)

of them. Besides, 39 women had score 7-9 at induction; 28

(71%) of them had VBAC. When induction was done at

score of 4-6 and 0-3, successful VBAC resulted in 58% (15

patients) and 38% (5 patients) respectively.

Discussion
There is, at present, no validated method that allows

antepartum assessment of the risks of emergency CS

after induction of labour, and counselling of women is, at

best, semi-quantitative. The present study, aimed at

providing a model that classifies patients as being at low

or high risk of emergency CS, on the basis of additive

scoring system. 

A number of researchers have attempted to develop

clinical decision rules to predict the likelihood of

successful trial of labour after a previous CS that went into

spontaneous labour.10 Since these decision rules were not

applicable in induced VBAC, we validated six variables to

make the basis of our unit protocol for the prediction of a

successful VBAC. 

The univariate logistic regression shows the significance

of each of our variables. Increasing maternal age directly

correlated with the risk of emergency CS, which was also

noted by an earlier study,3 but another study noted that

maternal age (odds ratio 0.9) had no bearing on vaginal

delivery success rates.11 The latter study, however, was on

spontaneous VBAC.11

Gestational age was another important clinical variable,

which independently affected the mode of delivery after

induction labour. Gestational age of our patients showed

a significant association with the success rate of VBAC. An

earlier study also observed that chances of repeat

caesarean delivery were more when gestation age was

either <37 or >41 weeks.12

Another variable the indication of previous caesarean

delivery. NPOL had 3.1 times less chance of VBAC

compared with indication of breech and foetal distress.

Similar findings were reported by a study which focused

on spontaneous VBAC.13 Vaginal birth either before or

after previous caesarean delivery was another

favourable factor noted in our study. It also increased

the chances of non-induced VBAC.14 In univariate

logistic regression analysis, it was seen that the history

of VBAC was not significantly associated with the mode

of delivery, previously considered a favourable factor.15

It was observed that women with history of vaginal

birth before or after caesarean delivery were

comparatively older than those without a VBAC history,

and so the increasing age also resulted in the failure of

induced VBAC. If there was vaginal delivery both before

and after caesarean, then the likelihood of successful

induction increased, provided the maternal age was

controlled.

Both univariate and multivariate analysis of data

showed that the Bishop score was the most important

factor of successful VBAC. Similar observation was made

by a study which noted that Bishop score of 5 or less

was a predominant risk factor for a repeat caesarean

delivery.16 Although the overall chance of successful

VBAC is greater in women with a prior vaginal birth,

these women as well as those without a prior vaginal

birth have a decreased chance of a successful VBAC

after induction of labour if initiated with an

unfavourable cervix.

Univariate logistic regression analysis of our study

showed significant association of BMI with induced VBAC.

The relationship of BMI and chances of successful induced

VBAC in our population correlated with that observed by

an earlier study.17 BMI correlates with outcomes in trial of

labour after previous caesarean delivery; increased BMI is

associated with greater composite morbidity and

neonatal injury.18

Total score was obtained on the basis of addition of

scores of our six variables and was analysed by logistic

regression to predict the mode of delivery i.e. repeat

caesarian section or VBAC. Patients having lower score

had more chances of CS. Previous one caesarean

patients with a score of 7 or more should be given the

option to undergo induction of labour with

intravaginal E2 gel.

Conclusion
The scoring system devised by the study for induction of

labour in previous one caesarean looks simple and

practical. There is emerging evidence of serious foeto-

maternal adverse effects of multiple caesareans. The

admission scoring system is useful in counselling

patients regarding the option of induction of labour or

repeat caesarean delivery. However, further studies on a
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larger scale are needed to establish its statistical

significance.
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