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A B S T R A C T

Background

Induction of labour is the artificial initiation of labour in a pregnant woman after the age of fetal viability but without any objective

evidence of active phase labour and with intact fetal membranes. The need for induction of labour may arise due to a problem in the

mother, her fetus or both, and the procedure may be carried out at or before term. Obstetricians have long known that for this to be

successful, it is important that the uterine cervix (the neck of the womb) has favourable characteristics in terms of readiness to go into

the labour state.

Objectives

To compare Bishop score with any other method for assessing pre-induction cervical ripening in women admitted for induction of

labour.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (31 March 2015) and reference lists of retrieved studies

to identify randomised controlled trials (RCTs).

Selection criteria

All RCTs comparing Bishop score with any other methods of pre-induction cervical assessment in women admitted for induction of

labour. Cluster-RCTs were eligible for inclusion but none were identified. Quasi-RCTs and studies using a cross-over design were not

eligible for inclusion. Studies published in abstract form were eligible for inclusion if they provided sufficient information.

Comparisons could include the following.

1. Bishop score versus transvaginal ultrasound (TVUS).
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2. Bishop score versus Insulin-like growth factor binding protein-1 (IGFBP-1).

3. Bishop score versus vaginal fetal fibronectin (fFN).

However, we only identified data for a comparison of Bishop score versus TVUS.

Data collection and analysis

Two review authors independently assessed the trials for inclusion, extracted the data and assessed trial quality. Data were checked for

accuracy.

Main results

We included two trials that recruited a total of 234 women. The overall risk of bias was low for the two studies. Both studies compared

Bishop score withTVUS.

The two included studies did not show any clear difference between the Bishop score and TVUS groups for the following main

outcomes: vaginal birth (RR 1.07, 95% CI 0.92 to 1.25, moderate quality evidence), caesarean delivery (RR 0.81, 95% CI 0.49 to

1.34, moderate quality evidence), neonatal admission into neonatal intensive care unit (RR 1.67, 95% CI 0.41 to 6.71, moderate quality
evidence). Both studies only provided median data in relation to induction-delivery interval and reported no clear difference between

the Bishop and TVUS groups. Perinatal mortality was not reported in the included studies.

For the review’s secondary outcomes, the need for misoprostol for cervical ripening was more frequent in the TVUS group compared

to the Bishop score group (RR 0.52, 95% CI 0.41 to 0.66, two studies, 234 women, moderate quality evidence). In contrast, there were

no clear differences between the Bishop scope and TVUS groups in terms of meconium staining of the amniotic fluid, fetal heart rate

abnormality in labour, and Apgar score less than seven. Only one trial reported median data on the induction-delivery interval and

induction to active phase interval, the trialist reported no difference between the Bishop group and the TVUS group for this outcome.

Neither of the included studies reported on uterine rupture.

Authors’ conclusions

Moderate quality evidence from two small RCTs involving 234 women that compared two different methods for assessing pre-induction

cervical ripening (Bishop score and TVUS) did not demonstrate superiority of one method over the other in terms of the main outcomes

assessed in this review. We did not identify any data relating to perinatal mortality. Whilst use of TVUS was associated with an increased

need for misoprostol for cervical ripening, both methods could be complementary.

The choice of a particular method of assessing pre-induction cervical ripening may differ depending on the environment and need

where one is practicing since some methods (i.e. TVUS) may not be readily available and affordable in resource-poor settings where

the sequelae of labour and its management is prevalent.

The evidence in this review is based on two studies that enrolled a small number of women and there is insufficient evidence to support

the use of TVUS over the standard digital vaginal assessment in pre-induction cervical ripening. Further adequately powered RCTs

involving TVUS and the Bishop score and including other methods of pre-induction cervical ripening assessment are warranted. Such

studies need to address uterine rupture, perinatal mortality, optimal cut-off value of the cervical length and Bishop score to classify

women as having favourable or unfavourable cervices and cost should be included as an outcome.

P L A I N L A N G U A G E S U M M A R Y

Methods for assessing pre-induction cervical ripening, the ability of the cervix to open in response to spontaneous uterine

contractions

In this review, researchers from The Cochrane Collaboration examined a comparison between the Bishop score and any other method

for checking pre-induction cervical ripening in women admitted for induction of labour. The Bishop score is the traditional method of

determining the readiness of the cervix to open (dilate) before labour induction. It also assesses the position, softening and shortening

of the cervix, and the location of the presenting part of the baby. After searching for relevant trials up to 31 March 2015, we included

two randomised controlled trials that recruited 234 pregnant women.

What are the methods for pre-induction softening of the neck of womb and why is it important to soften the neck of womb

before induction of labour?
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Induction of labour is the non-natural process of starting labour in a pregnant woman after the age the baby is more likely to survive

following delivery, when there is no clear evidence of serious onset of labour and the membranes covering the baby are unruptured.

Induction of labour may be needed because of a problem in the mother, or her baby or both, and is carried out at or before the ninth

(last) month of pregnancy. Obstetricians (specialist caring for pregnant women) have long known that for this to be successful, it is

important that the uterine cervix (the neck of the womb) has the favourable characteristics that make it ready to go into the labour.

The delivery method and total duration of labour are affected by many factors and cervical readiness (ripeness) is just one of these.

What the research says

Moderate quality evidence was available from the two included studies which compared the Bishop score with transvaginal ultrasound

(TVUS) (ultrasound done through the vagina). The studies were considered to be at a low risk of bias. The need for misoprostol

(a drug) for softening the cervix (cervical ripening) was more common in the TVUS arm. No clear difference was seen between the

two methods in terms of vaginal birth, caesarean delivery, admission of the newborn into the neonatal intensive care unit, meconium

staining of the amniotic fluid, abnormal heart beat of the baby within the womb whilst the mother was in labour and Apgar score

less than seven (difficulty of the baby establishing life and other life movements on its own immediately after childbirth). None of the

included studies reported on tears of the womb or death of the baby just before, during or immediately after childbirth. We did not

find any studies that compared Bishop score with any other methods such as the presence of vaginal fetal fibronectin or insulin-like

growth factor binding protein-1.

Authors conclusions

Although the overall quality of evidence is moderate, there is no difference in outcomes between the two methods (Bishop score and

TVUS) apart from the increased need of misoprostol in the TVUS group. Both methods could be useful to each other, or complementary

as the Bishop score does not need any special equipment and uses digital examination which is required to induce labour (to insert a

cervical ripening agent, rupture the membranes or separate them from the cervix) but TVUS can give additional information that may

affect the course and management of the labour. The choice of a particular method may differ depending on the environment and

need since TVUS requires training and may not be readily available and affordable in resource-poor countries.

Future research

The two included studies involved a small number of women and further studies are needed. Such studies should include outcomes

such as rupture of the womb, perinatal mortality, most appropriate cut-off value for the cervical length and Bishop score to classify

women as having ripe or unripe cervices, and cost.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Bishop score compared with transvaginal ultrasound for assessing pre- induction cervical ripening

Patient or population: women with singleton cephalic fetuses undergoing assessment for pre-induct ion cervical ripening.

Settings: hospital labour ward.

Intervention: Bishop score.

Comparison: t ransvaginal ultrasound.

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Transvaginal

ultrasound

Bishop score

Vaginal birth 701 per 1000 736 per 1000

(645 to 841)

RR 1.05

(0.92 to 1.2)

234

(2 studies)

⊕⊕⊕©

moderate1

Caesarean delivery 231 per 1000 189 per 1000

(115 to 312)

RR 0.82

(0.5 to 1.35)

234

(2 studies)

⊕⊕⊕©

moderate1

Neonatal admission to

NICU

26 per 1000 43 per 1000

(11 to 175)

RR 1.67

(0.41 to 6.83)

234

(2 studies)

⊕⊕⊕©

moderate1

Need of misoprostol

for cervical ripening

786 per 1000 417 per 1000

(330 to 527)

RR 0.53

(0.42 to 0.67)

234

(2 studies)

⊕⊕⊕©

moderate1

M econium staining of

amniotic fluid

137 per 1000 103 per 1000

(51 to 206)

RR 0.75

(0.37 to 1.51)

234

(2 studies)

⊕⊕⊕©

moderate1

Apgar score at 5 min-

utes less than 7

17 per 1000 11 per 1000

(1 to 85)

RR 0.62

(0.08 to 4.99)

234

(2 studies)

⊕⊕⊕©

moderate1

Fetal heart rate abnor-

mality in labour

39 per 1000 39 per 1000

(8 to 187)

RR 1

(0.21 to 4.8)

154

(1)

See comment2
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* The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% conf idence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its 95% CI).

CI: Conf idence interval; RR: Risk rat io;

GRADE Working Group grades of evidence.

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

M oderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.

1 The total number of events is less than 300
2Gradeassessmentwasnotdonef orthisoutcomebecauseonlyonetrialreportedit.
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B A C K G R O U N D

Induction of labour is the artificial initiation of labour in a preg-

nant woman after the age of fetal viability but without any ob-

jective evidence of active phase labour and with intact fetal mem-

branes (Lawani 2014). This procedure is increasingly being car-

ried out in obstetric units for varying indications (Baacke 2006;

Crane 2006). The need for induction of labour may arise due to a

problem in the mother, her fetus or both, and the procedure may

be carried out at or before term. Obstetricians have long known

that for this to be successful, it is important that the uterine cervix

(the neck of the womb) has favourable characteristics in terms

of readiness to go into the labour state (Baacke 2006; Edwards

2000). However, some other factors may also affect the success of

labour induction (Hou 2012). The definition of failed induction

of labour has controversies surrounding it (Rouse 2011), but the

risks are clear. Because of the risks of failed induction of labour, a

variety of maternal and fetal factors as well as screening tests have

been suggested to predict labour induction success (Crane 2006).

These include certain maternal factors such as parity (the number

of times a woman has delivered), height, weight, body mass index

(BMI), maternal age, Bishop score and its individual components,

fetal factors such as birthweight and gestational age, transvagi-

nal ultrasound (TVUS) assessment of the cervix, and biochemical

markers including fetal fibronectin (fFN) and insulin-like growth

factor binding protein-1 (IGFBP-1).

Description of the condition

During pregnancy, the cervix is a solid and closed organ. As the

pregnancy advances towards the time of labour, the cervix under-

goes some stages of remodelling in readiness for delivery (Timmons

2010). The first phase of the remodelling is the stage of soften-

ing which involves a decline in the tissue tensile strength and this

may start in the first trimester (the first 13 weeks of pregnancy).

This first stage is usually slow but progressive and requires the

progesterone-rich environment to take place. In the weeks pre-

ceding spontaneous labour and delivery, the next stage of cervical

ripening commences (Timmons 2010; Word 2007). It is only af-

ter the cervix has ripened that it can dilate in response to spon-

taneous uterine contractions. The process of cervical ripening is

a complex one that is associated with an increase in the concen-

tration of the hydrophilic (water attracting) glycosaminoglycans

and non collagenous proteins (Leppert 1995; Word 2007). This

phase of cervical remodelling is therefore very important as this

is what gives the cervix the ability to dilate (open up) in response

to uterine contractions of labour. It is not very clear what the role

of chemicals such as prostaglandins is in the natural ripening pro-

cess but it is known that administration of prostaglandins or their

analogues will lead to ripening of the cervix in a woman with an

unripe cervix. Some studies have also shown that the histological

features of a naturally ripened cervix are similar to that induced

by exogenous prostaglandins (Rath 1993; Uldbjerg 1983; Word

2007). Although induction of labour is an artificial procedure, it

tries to, as much as possible, to mimic the physiological process.

Therefore, to expect a successful induction of labour, care should

be taken to determine if the cervix is ripe. For the unripe cervix,

certain agents should be used to ripen the cervix in order to opti-

mise the success of labour induction.

Description of the intervention

Several methods have been used to assess the ripeness of the cervix

prior to labour induction and newer methods are being sought.

The traditional method is the cervical scoring system described by

Bishop, known as the Bishop score (Bishop 1964). This system

assesses the position, consistency, effacement (shortening of the

cervix), dilatation of the maternal cervix, as well as the station

of the fetal presenting part. The maximum score here is 13 and

studies have shown that women with a score of nine or more were

more likely to have successful labour induction (Baacke 2006). In

his modification, Burnett discovered that women with a score of at

least six achieved vaginal birth within six hours in 90% of the time,

whereas, the course of labour was unpredictable in women with a

score less than six (Baacke 2006; Burnett 1966). Some other studies

have also considered a score of six or more as favourable for labour

induction (Eggebo 2009). Although Bishop described his method

to predict the success of labour induction in parous women with

cephalic presentation, the system is used today for every proposed

induction of labour (Baacke 2006). This original scoring system

is simple to perform but several questions have arisen concerning

its ability to objectively assess cervical ripening prior to labour

induction and so several modifications of the system have been

proposed (Baacke 2006; Burnett 1966; Eggebo 2009; Goldberg

1997; Keepanasseril 2012). Some studies have even shown that it

is a poor predictor of the outcome of labour (Hendrix 1998). This

has led researchers into searching for alternative methods that may

be more objective.

Transvaginal ultrasound (TVUS) assessment of the cervix was

subsequently introduced to assess pre-induction cervical ripening

(Keepanasseril 2007; Pandis 2001; Rane 2004; Rane 2005; Yang

2004). TVUS is able to measure objectively the cervical length,

internal os diameter and the posterior angle. This method has

been used to predict preterm delivery (Goldberg 1997) and has

found a place in the assessment of pre-induction cervical ripen-

ing (Crane 2006). Studies have compared the performance of the

Bishop score and TVUS cervical assessment in the prediction of

the outcome of labour induction and have given mixed results

(Crane 2006; Eggebo 2009; Yang 2004). In some studies, TVUS

cervical assessment proved superior to the Bishop score (Pandis

2001; Rane 2004), while in others superiority was not demon-

strated (Rozenberg 2000; Rozenberg 2005).

Some chemicals related to pregnancy have also been studied for

predicting the success of labour induction. Fetal fibronectin (fFN)
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is a glycoprotein that is found in the amniotic fluid and chori-

odecidual interface in high concentrations but leaks into the vagi-

nal secretion prior to the onset of spontaneous labour (Baacke

2006; Mouw 1998; Roman 2004). In his study, Ahner et al noted

that women who tested positive to fFN in their vaginal secretion

were more likely to deliver within 24 hours (Ahner 1995). The

same study also showed that women with both a low Bishop score

and negative fFN test had the highest risk of prolonged labour

and operative deliveries. Another study has compared the Bishop

score and fFN testing and concluded that their performances were

similar (Blanch 1996). Ekman et al also documented that a posi-

tive vaginal fFN correlated well with cervical ripeness but recom-

mended a quantitative study to determine the threshold value that

can be a cut-off point for ripeness (Ekman 1995). Another chem-

ical that has been evaluated is Insulin-like growth factor binding

protein-1 (IGFBP-1). It exists in different parts of the body as iso-

forms depending on its phosphorylation status. The amniotic fluid

contains mainly the non phosphorylated isoform while the de-

cidual tissues contain the phosphorylated isoform (Martina 1997;

Westwood 1994). Nuutila and his group have evaluated IGFBP-

1 to see if its presence in cervical secretion reflects the ripeness of

the cervix (Nuutila 1999).

How the intervention might work

The physiologic cervical ripening that predates spontaneous uter-

ine contractions is associated with effacement, opening of the in-

ternal cervical os (dilatation) and softening of the cervix (consis-

tency). To be able to assign a Bishop score, a vaginal examination

is performed to assess the state of the cervix in terms of its consis-

tency, dilatation, position and effacement as well as the station of

the fetal presenting part. Scores are assigned to each parameter and

the total score becomes the Bishop score. The higher the score,

the more the cervix is ripe and therefore, successful induction of

labour is expected. Harrison et al did show that up to 87% of

women with a Bishop score of at least seven will deliver within

nine hours, whereas only 44% of those with score of four or less

will deliver within the same time frame (Harrison 1977). It may

be difficult to fully assess the cervical length especially when the

internal os is closed as the finger may not reach the part of the

cervix beyond the vaginal fornices (Crane 2006). TVUS is able to

measure the cervical length and cervical funnelling (representing

dilatation), which are changes associated with cervical ripening

(Baacke 2006). TVUS is also able to measure the posterior cervical

angle and studies have shown that a value of more than 90 de-

grees predicts successful vaginal birth (Eggebo 2009; Rane 2004).

In another study, cervical length assessment by TVUS predicted

successful induction of labour (Yang 2004).

Fetal fibronectin exists in the choriodecidual space and the amni-

otic fluid and its production increases with advancing gestational

age. Uterine activity leads to its leakage into the cervico-vaginal se-

cretion even with an intact fetal membrane (Mouw 1998; Ojutiku

2002). It has been suggested that this leakage precedes the onset

of labour by about two weeks and may represent the later stages

of physiological events before the onset of labour (Garite 1996).

Therefore, its detection in the cervico-vaginal secretion may sug-

gest imminent labour. Ahner et al did show that women with intact

fetal membrane undergoing induction of labour were more likely

to deliver within 24 hours if they had positive fFN (Ahner 1995).

IGFBP-1 exists as the phosphorylated isoform in the choridecid-

ual space and leaks into the cervix and vagina with increasing

choriodecidual activity (Martina 1997; Westwood 1994). Its role

in the prediction of preterm birth has been assessed by different

authors. One study assessed it among symptomatic women and

documented a positive predictive and negative predictive values of

24% and 86% respectively for delivery before 37 weeks (Cooper

2012). in another study, the positive and negative predictive value

for preterm delivery before 35 weeks were 47% and 93% respec-

tively (Elizur 2005).

Why it is important to do this review

Obstetricians, over the years, have known that the pre-induction

cervical status is an important determinant of the outcome of in-

duction of labour. Despite the different modifications, the Bishop

score remains the most popular way of assessing the cervix for

ripeness but its objectivity and ability to predict vaginal delivery

have been contested (Baacke 2006). Currently, there is no strong

evidence to suggest the most dependable method for assessing pre-

induction cervical ripening since different studies give inconsis-

tent findings (Pandis 2001; Park 2007; Rane 2003;Tan 2007). If

such evidence becomes available, clinicians will be guided appro-

priately in order to optimise the outcome of labour induction.

O B J E C T I V E S

To compare different methods of pre-induction cervical assess-

ment for women admitted for induction of labour.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomised control trials that compared Bishop score with

any other methods of pre-induction cervical assessment in women

admitted for induction of labour. We planned to include cluster-

randomised trials but our search did not find any. Quasi-RCTs and

7Methods for assessing pre-induction cervical ripening (Review)

Copyright © 2015 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The

Cochrane Collaboration.



studies using a cross-over design were not eligible for inclusion.

We found one relevant abstract but it did not contain sufficient

information for data extraction. We contacted the trial authors for

further details but they did not respond so we excluded the study.

Types of participants

Pregnant women with live singleton foetuses in cephalic presen-

tation admitted for induction of labour at term.

Types of interventions

Trials comparing Bishop score with any one or more other meth-

ods of assessing pre-induction cervical ripening (e.g. transvaginal

ultrasonography (TVUS), insulin-like growth factor binding pro-

tein-1 (IGFBP-1) and vaginal fetal fibronectin (fFN)).

• Bishop score versus TVUS.

• Bishop score versus IGFBP-1.

• Bishop score versus vaginal fFN.

The two trials included compared Bishop score and TVUS.

Types of outcome measures

Primary outcomes

1. Induction-delivery interval.

2. Vaginal birth.

3. Caesarean delivery.

4. Neonatal admission into neonatal intensive care unit

(NICU).

5. Perinatal mortality.

Secondary outcomes

1. Interval from induction to active phase labour.

2. Need for other cervical ripening agent.

3. Meconium staining of the amniotic fluid.

4. Fetal heart rate abnormality in labour.

5. Apgar score less than seven at five minutes.

6. Uterine rupture.

Search methods for identification of studies

The following methods section of this review is based on a standard

template used by the Cochrane Pregnancy and Childbirth Group.

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s

Trials Register by contacting the Trials Search Co-ordinator (31

March 2015).

The Cochrane Pregnancy and Childbirth Group’s Trials Register

is maintained by the Trials Search Co-ordinator and contains trials

identified from:

1. monthly searches of the Cochrane Central Register of

Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE (Ovid);

3. weekly searches of Embase (Ovid);

4. monthly searches of CINAHL (EBSCO);

5. handsearches of 30 journals and the proceedings of major

conferences;

6. weekly current awareness alerts for a further 44 journals

plus monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL, MEDLINE, Em-

base and CINAHL, the list of handsearched journals and confer-

ence proceedings, and the list of journals reviewed via the current

awareness service can be found in the ‘Specialized Register’ section

within the editorial information about the Cochrane Pregnancy

and Childbirth Group.

Trials identified through the searching activities described above

are each assigned to a review topic (or topics). The Trials Search

Co-ordinator searches the register for each review using the topic

list rather than keywords.

Searching other resources

We also reviewed citations and references from identified studies

for relevant publications as well as contacted experts, trialists and

authors for unpublished and ongoing trials.

We did not apply any language or date restrictions.

Data collection and analysis

Data collection and analysis was conducted in accordance with the

Cochrane Handbook for Systematic Reviews of Interventions (Higgins

2011).

Selection of studies

Two review authors independently assessed the eligibility and

methodological quality of all the potential studies we identified as

a result of the search strategy, without consideration of trial results.

We resolved any disagreement through discussion or, if required,

consulted a third author.

Data extraction and management

Two review authors independently applied the inclusion criteria

to potentially relevant trials with a pre-designed and validated data

extraction form. For eligible studies, two review authors extracted

the data using the agreed form. We resolved discrepancies through

discussion or by consulting a third author. We entered data into

Review Manager software (RevMan 2014) and checked them for
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accuracy. When information regarding any of the above was un-

clear, we contacted authors of the original reports to provide fur-

ther details.

Assessment of risk of bias in included studies

Two review authors independently assessed risk of bias for each

study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We resolved

any disagreement by discussion or by involving a third assessor.

We did not find any cluster-randomised trials.

(1) Random sequence generation (checking for possible

selection bias)

For each included study, we described the method used to generate

the allocation sequence in sufficient detail to allow an assessment

of whether it should produce comparable groups.

We assessed the method as:

• low risk of bias (any truly random process, e.g. random

number table; computer random number generator);

• high risk of bias (any non-random process, e.g. odd or even

date of birth; hospital or clinic record number);

• unclear risk of bias.

(2) Allocation concealment (checking for possible selection

bias)

For each included study, we described the method used to con-

ceal allocation to interventions prior to assignment and assessed

whether intervention allocation could have been foreseen in ad-

vance of, or during recruitment, or changed after assignment.

We assessed the methods as:

• low risk of bias (e.g. telephone or central randomisation;

consecutively numbered sealed opaque envelopes);

• high risk of bias (open random allocation; unsealed or non-

opaque envelopes, alternation; date of birth);

• unclear risk of bias.

(3.1) Blinding of participants and personnel (checking for

possible performance bias)

For each included study, we described the methods used, if any, to

blind study participants and personnel from knowledge of which

intervention a participant received. We considered that studies

were at low risk of bias if they were blinded, or if we judged that

the lack of blinding would be unlikely to affect results. We assessed

blinding separately for different outcomes or classes of outcomes.

We assessed the methods as:

• low, high or unclear risk of bias for participants;

• low, high or unclear risk of bias for personnel.

(3.2) Blinding of outcome assessment (checking for possible

detection bias)

For each included study, we described the methods used, if any, to

blind outcome assessors from knowledge of which intervention a

participant received. We assessed blinding separately for different

outcomes or classes of outcomes.

We assessed methods used to blind outcome assessment as:

• low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition

bias due to the amount, nature and handling of incomplete

outcome data)

For each included study, we described and for each outcome or

class of outcomes, the completeness of data including attrition and

exclusions from the analysis. We stated whether attrition and ex-

clusions were reported and the numbers included in the analysis at

each stage (compared with the total randomised participants), rea-

sons for attrition or exclusion where reported, and whether miss-

ing data were balanced across groups or were related to outcomes.

We assessed methods as:

• low risk of bias (e.g. no missing outcome data; missing

outcome data balanced across groups);

• high risk of bias (e.g. numbers or reasons for missing data

imbalanced across groups; ‘as treated’ analysis done with

substantial departure of intervention received from that assigned

at randomisation);

• unclear risk of bias.

(5) Selective reporting (checking for reporting bias)

For each included study, we described how we investigated the

possibility of selective outcome reporting bias and what we found.

We assessed the methods as:

• low risk of bias (where it is clear that all of the study’s pre-

specified outcomes and all expected outcomes of interest to the

review have been reported);

• high risk of bias (where not all the study’s pre-specified

outcomes have been reported; one or more reported primary

outcomes were not pre-specified; outcomes of interest are

reported incompletely and so cannot be used; study fails to

include results of a key outcome that would have been expected

to have been reported);

• unclear risk of bias.

(6) Other bias (checking for bias due to problems not

covered by (1) to (5) above)

For each included study, we described any important concerns we

have about other possible sources of bias.

We assessed whether each study was free of other problems that

could put it at risk of bias:

• low risk of other bias;
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• high risk of other bias;

• unclear whether there is risk of other bias.

(7) Overall risk of bias

We made explicit judgements about whether studies were at high

risk of bias, according to the criteria given in the Handbook (

Higgins 2011). With reference to (1) to (6) above, we assessed the

likely magnitude and direction of the bias and whether we consider

it was likely to impact on the findings. We planned to explore the

impact of the level of bias through undertaking sensitivity analyses

- see Sensitivity analysis.

Measures of treatment effect

Dichotomous data

For dichotomous data, we presented results as summary risk ratio

with 95% confidence intervals.

Continuous data

For continuous data, we planned to use the mean difference if out-

comes were measured in the same way between trials. We planned

to use the standardised mean difference to combine trials that mea-

sured the same outcome, but used different methods.

Unit of analysis issues

The unit of analysis is the individual respondent in the included

trials.

Dealing with missing data

There were no missing data in the included trials. Both trials anal-

ysed their data on an intention-to-treat basis. The two trials re-

ported their continuous data as median and interquartile ranges.

We contacted the authors for details on mean values or the range

but they did not respond. We, therefore, could not do a meta-

analysis for those outcomes.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis using

the T², I² and Chi² statistics. We regarded heterogeneity as sub-

stantial if an I² was greater than 30% and either the T² was greater

than zero, or there was a low P value (less than 0.10) in the Chi²

test for heterogeneity.

Assessment of reporting biases

In future updates of this review, if there are 10 or more studies

in the meta-analysis we will investigate reporting biases (such as

publication bias) using funnel plots. We will assess funnel plot

asymmetry visually. If asymmetry is suggested by a visual assess-

ment, we will perform exploratory analyses to investigate it.

Data synthesis

We carried out statistical analysis using the Review Manager soft-

ware (RevMan 2014). We used fixed-effect meta-analysis for com-

bining data where it is reasonable to assume that studies are esti-

mating the same underlying treatment effect: i.e. where trials are

examining the same intervention, and the trials’ populations and

methods are judged sufficiently similar. In future updates of this

review, if there is clinical heterogeneity sufficient to expect that

the underlying treatment effects differ between trials, or if sub-

stantial statistical heterogeneity is detected, we will use random-

effects meta-analysis to produce an overall summary, if an average

treatment effect across trials is considered clinically meaningful.

The random-effects summary will be treated as the average range

of possible treatment effects and we will discuss the clinical impli-

cations of treatment effects differing between trials. If the average

treatment effect is not clinically meaningful, we will not combine

trials.

If we use random-effects analyses, the results will be presented as

the average treatment effect with 95% confidence intervals, and

the estimates of T² and I².

Subgroup analysis and investigation of heterogeneity

We did not identify substantial heterogeneity in our analyses.

However, in future updates, if we identify substantial heterogene-

ity, we will investigate it using subgroup analyses and sensitivity

analyses. We will consider whether an overall summary is mean-

ingful, and if it is, use random-effects analysis to produce it.

We will carry out the following subgroup analyses as prespecified

in our protocol.

1. Women who have not delivered any baby previously

(nulliparous women) versus those who have delivered previously.

2. Induction of labour carried out at a gestational age less than

37 completed weeks versus those conducted at 37 completed

weeks or more (i.e. preterm versus term).

Subgroup analysis will be restricted to the primary outcomes.

We will assess subgroup differences by interaction tests available

within RevMan (RevMan 2014). We will report the results of

subgroup analyses quoting the χ² statistic and P value, and the

interaction test I² value.

Sensitivity analysis

We did not carry out planned sensitivity analysis because the two

included trials were rated as ’low risk of bias’. In future updates,
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we will carry out sensitivity analysis to explore the effects of trial

quality assessed by allocation concealment and other risk of bias

components, by omitting studies rated as ’high risk of bias’ for these

components. We will restrict this to the primary outcomes We will

compare meta-analyses of trials in which the unit of randomisation

was at the individual level compared with those at the cluster level.

R E S U L T S

Description of studies

Results of the search

See: Figure 1.
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Figure 1. Study flow diagram.
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The search of the Cochrane Pregnancy and Childbirth Group’s

Trials Register retrieved three reports (see Figure 1). We searched

other sources but did not find any other trials. Two studies are

included (Bartha 2005; Park 2011) and one has been excluded

(Ryu 2013).

Included studies

We included two trials (Bartha 2005; Park 2011) involving 234

women.

Design

Both trials were randomised controlled trials.

Sample size

Bartha 2005 recruited 80 women and randomised 40 of them into

each arm while Park 2011 recruited 154 women with 77 in each

arm.

Setting

One trial (Bartha 2005) was conducted at the University Hospital

of Puerto Real, Cadiz, Spain. The other trial (Park 2011) was

conducted at the Seoul National University Bundang Hospital

(Seongnamsi, Korea).

Participants

Participants in both trials were women admitted for induction of

labour at term and who were carrying life singletons in cephalic

presentation and had intact membranes.

Interventions

The intervention compared in both trials were the Bishop score

and trans vaginal ultrasonography (TVUS).

Outcomes

The outcomes for one trial (Bartha 2005) were use of prostaglandin

for cervical ripening, interval from induction to any type of deliv-

ery, interval from induction to vaginal delivery, need for oxytocin

augmentation, interval from induction to active phase labour,

number of women with a Bishop score of at least six at six hours

from start of induction, number of women with spontaneous rup-

ture of membranes and the interval from start of induction to this

event, route of delivery, number of women with caesarean section

for failed induction, meconium passage, birthweight, Apgar scores

and number of infants admitted to neonatal intensive care unit.

The outcomes for the other trial (Park 2011) were need for

prostaglandin, need for oxytocin induction, interval to active

phase, induction delivery interval, vaginal delivery within 24

hours, rate of caesarean section.

Excluded studies

We excluded one trial (Ryu 2013) from the review. This was only

published in abstract form and did not provide sufficient infor-

mation. We contacted the trial authors but did not receive a reply.

Risk of bias in included studies

See: Figure 2; Figure 3.
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Figure 2. ’Risk of bias’ graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies.
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Figure 3. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included

study.

Both included trials were considered ’low risk of bias’ for almost

all domains of risk of bias.

Allocation

Both trials were randomised trials and used computer-generated

random numbers (low risk of bias). One study (Park 2011) ran-

domised in blocks of four. In both studies, allocation concealment

was achieved by using sequentially numbered, sealed opaque en-

velopes (low risk of bias).

Blinding

The participants, personnel and outcome assessors were all blinded

to the intervention (rated as low risk of bias for both performance

and detection bias).

Incomplete outcome data

There was no attrition in one study (Bartha 2005) while six par-

ticipants were dropped in one study (Park 2011) but both studies

conducted the analysis as per intention-to-treat (both assessed as

low risk of bias).
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Selective reporting

There was no evidence of selective reporting as the trial authors

reported all their proposed outcomes (low risk of bias).

Other potential sources of bias

No other source of bias was identified.

Effects of interventions

See: Summary of findings for the main comparison Bishop score

compared with transvaginal ultrasound for assessing pre-induction

cervical ripening

See: Summary of findings for the main comparison.

We did not identify any studies that compared Bishop score with

either IGFBP-1 or versus vaginal fetal fibronectin (fFN).

The two included studies compared Bishop score versus TVUS.

Bishop score versus transvaginal ultrasound (TVUS) -

comparison 1

Primary outcomes

Induction-delivery interval

Both of the included studies provided median data for this out-

come (data not added to data and analysis tables). In one trial

(Bartha 2005) the median induction-delivery interval was reported

to be 11.2 hours with an interquartile range 7.8 to 15.9 hours in

the Bishop score arm. This was longer, though not significantly,

than 9.5 hours (5.6 to 14.7) in the TVUS arm. In the second trial

(Park 2011) the median induction-delivery interval was reported

to be 10.3 hours with a 95% confidence interval (CI) of 7.0 to

13.5 in the Bishop score arm. This was slightly shorter, though

not significantly, than the median duration of 10.9 hours (95%

CI 9.4 to 12.3) in the TVUS arm.

Vaginal birth

Both included trials reported on vaginal birth. Meta-analysis

showed that vaginal birth was more frequent in the group of

women that were assessed using the Bishop score (although this

difference was not statistically significant) (risk ratio (RR) 1.07,

95% CI 0.92 to 1.25, moderate quality evidence (Analysis 1.1)).

Caesarean delivery

The two trials reported caesarean delivery. Meta-analysis showed

that caesarean delivery was more frequent in the trial arm assessed

with TVUS although the difference did not reach a statistical

significance ((RR 0.81, 95% CI 0.49 to 1.34, moderate quality
evidence (Analysis 1.2)).

Neonatal admission to NICU

Both trials reported neonatal admission to NICU. Meta-analysis

showed that admission into NICU was more common in the arm

assessed with the Bishop score but it did not reach a statistically

significant level and the CI is wide ((RR 1.67, 95% CI 0.41 to

6.71, moderate quality evidence (Analysis 1.3)).

Perinatal mortality

None of the trials reported on perinatal mortality.

Secondary outcomes

Interval from induction to active phase labour

Both of the included studies provided median data for this out-

come (data not added to data and analysis tables). In one trial

(Bartha 2005), the median interval from induction to active phase

labour was 7.1 hours with an interquartile range of 5.1 to 9.9 in

the Bishop score arm. This is longer, though not significantly, than

5.7 hours (3.0 to 10.5) in the TVUS arm. In the other trial (Park

2011), the interval from induction to active phase labour was 4.8

+ 2.8 hours in the Bishop score arm. This was shorter than 5.7 +

3.4 hours in the TVUS arm.

Need for other cervical ripening agents

The need for misoprostol for cervical ripening was more frequent

in the group of women who were assessed with TVUS and it

reached a statistically significant level with a narrow confidence

intervals ((RR 0.52, 95% CI 0.41 to 0.66, moderate quality evidence
(Analysis 1.4). Apart from misoprostol, no other cervical ripening

agent was reported by either of the trials.

Meconium staining of the amniotic fluid

Meconium stained amniotic fluid was more common among

those assessed with TVUS but it did not reach statistical signifi-

cance ((RR 0.75, 95% CI 0.37 to 1.51, moderate quality evidence
(Analysis 1.5)).

Fetal heart rate abnormality in labour

Only one trial (Park 2011) reported this outcome. Fetal heart rate

abnormality in labour was similar in both arms (RR 1.00, 95%

CI 0.21 to 4.80 (Analysis 1.6)).
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Apgar score at five minutes less than seven

Apgar score less than seven was more frequent among the group

of women who were assessed with TVUS, but this result was not

statistically significant ((RR 0.60, 95% CI 0.08 to 4.47, moderate
quality evidence (Analysis 1.7)).

Uterine rupture

Neither of the included trials reported on uterine rupture.

D I S C U S S I O N

Summary of main results

The routine methods of predicting whether an induced labour will

result in successful vaginal delivery are based on the pre-induction

“favourability” of the cervix. Cervical assessment before induction

of labour is important to determine the most appropriate method

of induction.

In this review, we included two randomised controlled trials in-

volving 234 women with singleton gestations that compared the

use of the Bishop score with transvaginal ultrasound (TVUS). The

two trials were considered to be at a low risk of bias and the overall

quality of the evidence is moderate because of the small number

of women randomised.

There were no clear differences between the two groups in terms

of our primary outcomes: vaginal birth, caesarean delivery, and

neonatal admission into neonatal intensive care unit. The induc-

tion-delivery interval (which was only reported as median data)

was found to be no different between the two groups. None of the

included studies reported rates of perinatal mortality.

For our secondary outcomes, use of TVUS for cervical assessment

was associated with a reduction in the use of misoprostol compared

to the group of women assessed using the Bishop score. There

were no clear differences identified for meconium stained amniotic

fluid, fetal heart rate abnormality or Apgar score less than seven

minutes. None of the included trials reported a difference in the

interval from induction to active phase (median data reported).

No data were identified for uterine rupture.

Although the overall quality of evidence in this review is moderate,

as only 234 women were randomised in the two included studies,

these data are insufficient for us to reach any meaningful conclu-

sions about any advantages or disadvantages of using the Bishop

score or TVUS for assessing the favourability of the cervix prior

to induction of labour. We did not identify any studies that used

other methods (i.e. IGFBP-1 or vaginal fetal fibronectin (fFN)).

The question of whether using a particular method of assessing

pre-induction cervical ripening actually does more harm than good

remains unanswered and this topic area deserves further study.

Overall completeness and applicability of
evidence

Although the overall quality of evidence is moderate, given the

limited number of trials, the overall numbers of participants are

small, and subgroup effects were difficult to assess with adequate

power, which is a weakness of this meta-analysis. Neither of the

included trials was adequately powered to detect clinically impor-

tant differences in outcomes.

Whilst the two randomised controlled studies (Bartha 2005; Park

2011) compared the various effects on the use of the two methods

for pre-induction cervical status scoring, Bartha 2005, examined

the TVUS or Bishop score for pre-induction cervical assessment

to choose which induction agent significantly reduces the need for

intracervical prostaglandin treatment without adversely affecting

the success of induction using a Bishop score of less than six as

the cut-off. In contrast, Park 2011, used a Bishop score ≤ four

as cut-off for defining the unfavourability of the cervix. However,

it should be noted that these results were based on defining an

unfavourable cervix using as the cut-off values a Bishop score of

≤ four and a cervical length of at least 28 mm; obviously, the use

of different cut-off values to define an unfavourable cervix can

yield different findings because they are dependent upon the cut-

off values used.

Arbitrarily defined cervical length cut-off values for the definition

of an unfavourable cervix that do not represent established clin-

ical criteria are likely to increase subjective bias, although a de-

fined cut-off value was stated in each trial included in this review.

Another limitation is that the induction of labour protocol may

have differed in each of the included trials, because this may in-

fluence the outcome of induction, and the results may thus not

apply if other ancillary methods such as serial membrane sweep-

ing/stripping and or amniotomy is routine in the trial centres in-

volved in the study. This is because of the two trials included in

this review, the authors of Park 2011 recruited only nulliparous

women while Bartha 2005 recruited both nulliparous and parous

women. However, the delivery mode and total duration of labour

can be affected by many factors other than cervical status, such as

parity or indications for caesarean delivery (Yang 2004). An ad-

ditional limitation is the lack of data on uterine rupture, an im-

portant outcome to consider when implementing any peripartum

intervention, regardless of the method of this intervention in the

included studies. Thus far, however, despite the small numbers

and potential biases in this analysis, there does not appear to be a

difference in the interval to vaginal delivery, neonatal admission

to NICU or the rate of caesarean section. More evidence needs to

be obtained through properly conducted randomised controlled

trials to further address this clinical question.

Quality of the evidence

The quality of the evidence was assessed using the GRADE
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methodology, and the basis for the judgements is presented in the

Summary of findings for the main comparison (Summary of find-

ings for the main comparison). The overall quality of evidence

for comparing Bishop score and TVUS for assessing pre-induc-

tion cervical ripening can be described as moderate quality. We

downgraded the quality of evidence by one level on account of

instability of results since there are fewer than 200 events per arm.

Larger trials are needed to have full confidence in these effects.

Potential biases in the review process

A comprehensive search was performed, including a thorough

search of the grey literature and all studies were independently

sifted and had data extracted by two review authors. We were not

very restrictive in our inclusion criteria with regard to types of

studies as we planned to include cluster-randomised studies even

though we excluded quasi-randomised studies. Overall, no poten-

tial biases in the review process were identified.

Agreements and disagreements with other
studies or reviews

One prior systematic review and meta-analysis of prospective ob-

servational studies has been published (Hatfield 2007) on sono-

graphic cervical assessment to predict the success of labour in-

duction. Hatfield 2007 excluded trials if they contained data pre-

sented in later articles or did not contain extractable data. They

also included studies with very low methodological quality and so

the total analysis included 20 trials with 3101 aggregate partici-

pants.The results of the Hatfield 2007 review showed that cervi-

cal length predicted successful induction (likelihood ratio (LR) of

positive test 1.66; 95% confidence interval (CI) 1.20 to 2.31) and

failed induction (LR of negative test 0.51; 95% CI 0.39 to 0.67),

but did not predict any specific outcome (e.g. mode of delivery).

Hatfield 2007 concluded that sonographic cervical length was not

an effective predictor of successful labour induction and therefore

further evaluation of cervical wedging in the prediction of labour

induction is warranted.

Another meta-analysis (Crane 2006) of prospective observational

(cohort) studies identified from MEDLINE, PubMed, and EM-

BASE and published from 1990 to October 2005 evaluated the

use of TVUS and fetal fibronectin (fFN) in predicting the success

of induction of labour in women at term with singleton gestations.

Both TVUS and Bishop score predicted successful induction (LR

1.82; 95% CI 1.51 to 2.20 and LR 2.10; 95% CI 1.67 to 2.64,

respectively). In addition, fFN and the Bishop score predicted suc-

cessful induction (LR 1.49; 95% CI 1.20 to 1.85, and LR 2.62;

95% CI 1.88 to 3.64, respectively). Although TVUS and fFN

predicted successful labour induction, neither was shown to be

superior to Bishop score.

Apart from the Hatfield 2007 and Crane 2006 reviews, no other

systematic review or meta-analysis on the methods for assessing

pre-induction cervical ripening in term parturients has been pre-

viously published. Crane 2008 was a systematic review to estimate

the ability of cervical length measured by TVUS in asymptomatic

high-risk women to predict spontaneous preterm birth. Although

Crane 2008 used similar keywords as the present review: ’transvagi-

nal ultrasonography’ or (’cervix’ and (’ultrasound’ or ’ultrasonog-

raphy’ or ’sonography’)); and (’delivery’ or ’labour/labor’ or ’birth’),

they identified cohort studies evaluating transvaginal ultrasono-

graphic cervical length measurement in predicting preterm birth

(not term pregnancies) in asymptomatic women who were consid-

ered at increased risk (because of a history of spontaneous preterm

birth, uterine anomalies or excisional cervical procedures), with

intact membranes and singleton gestations.

Two non-systematic reviews of observational studies (Baacke

2006; Edwards 2000) evaluated the usefulness of cervical ultra-

sound and testing for the presence of fFN (Baacke 2006) in com-

parison with Bishop score in assessing cervical readiness for labour

induction, but the authors of Baacke 2006 concluded that nei-

ther of the methods provides a significant improvement over dig-

ital examination. Therefore, convincing evidence that this tech-

nique provides significant additional information when compared

to digital examination is lacking. Edwards 2000 and Baacke 2006

added that the Bishop score, being the most widely used digital

examination scoring system, is still the most cost effective and ac-

curate method of evaluating the cervix before labour induction.

In a similar vein, the authors of Meijer-Hoogeveen 2009, a

prospective observational study, examined the predictive value of

cervical length as measured by TVUS in supine and upright ma-

ternal positions for the mode of delivery and induction-to-delivery

interval after induction of labour at term, and comparing these

measurements with the Bishop score and its predictive value. In a

logistic regression analysis Meijer-Hoogeveen 2009 revealed that

in nulliparous women, only the cervical length measured in the

upright position was a significant predictor of the need for cae-

sarean section (odds ratio 1.14; 95% CI, 1.02 to 1.27). However,

only the Bishop score correlated significantly with the induction-

to-delivery interval in both nulliparous and parous women. The

authors of Meijer-Hoogeveen 2009 concluded that maternal pos-

tural change could improve the accuracy of sonographically-mea-

sured cervical length for predicting a successful vaginal delivery

following induction of labour at term.

However, it is not clear which cut-off value of sonographically

measured cervical length is most likely to indicate benefit from a

cervical ripening agent prior to induction of labour when com-

pared with the traditional Bishop score method (Bishop 1964).

These studies, given the low numbers of participants and non-

randomised/observational nature of the studies, need to be inter-

preted with caution.
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Implications for practice

Fortuitously, the merit of the Bishop score is that it can clinically

elucidate parameters such as consistency and position of the cervix

or station of the presenting part that may influence the labour

management and outcome. However, these can painstakingly be

assessed by transvaginal ultrasound (TVUS). Additionally, in as-

sessing the Bishop score, no special equipment is required and

digital vaginal assessment has become an integral part of induc-

tion of labour. This is because it is required to place the pre-in-

duction cervical ripening agent in the vagina or cervix, and to

perform amniotomy or membrane sweeping. Therefore, a Bishop

score could usually be obtained within this context. Nevertheless,

TVUS is thought to be less subjective compared with the Bishop

score. Transvaginal ultrasound may give additional information

that cannot be clinically determined by Bishop scores, which may

affect the course and management of the parturients and so it can

effectively be used to make clinical decisions before induction of

labour is embarked on. This review has shown that there is insuf-

ficient evidence to support the use of TVUS over standard digi-

tal vaginal assessment in pre-induction cervical ripening. There is

therefore not enough evidence from this review to suggest a change

of practice. Practitioners may determine their practice based on

the environment and both methods can be applied together as

they may complement each other.

Implications for research

Due to the limitations of the small number of women studied,

further adequately powered randomised controlled trials involv-

ing TVUS and Bishop score for assessing pre-induction cervical

ripening among parturients are needed. It would seem that from

the meta-analysis of the two included trials, we could not cate-

gorically conclude that TVUS is superior to the Bishop score in

pre-induction cervical assessment. Perhaps the cut-off point to

consider a cervix as being unripe should be more restricted than

below six, which is commonly used in clinical practice. Future

prospective randomised controlled trials involving other methods

of pre-induction cervical ripening assessment methods are needed.

To our knowledge, direct comparisons between Bishop score and

other modalities (e.g. insulin-like growth factor binding protein-1

(IGFBP-1) and vaginal fetal fibronectin (fFN)) for assessing pre-

induction cervical ripening among parturients has yet to be carried

out. Future studies also need to address uterine rupture, perinatal

mortality, optimal cut-off value of the cervical length and Bishop

score to classify women as having favourable or unfavourable cer-

vices and cost should be included as an outcome.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Bartha 2005

Methods Randomised controlled trial. Used computer-generated random numbers to randomise.

The participants allocation was concealed by serially numbered opaque envelopes

Participants 80 women admitted for induction of labour at the University Hospital of Puerto Real,

Cadiz, Spain, who were carrying singleton fetuses in cephalic presentation. From May

2001 to March 2002. Exclusion criteria were non vertex presentation, uterine scars other

than prior low transverse caesarean scar, multiple gestation and premature rupture of

membranes

Interventions Bishop score, transvaginal ultrasound.

Outcomes Use of prostaglandin for cervical ripening, interval from induction to any type of delivery,

interval from induction to vaginal delivery, need for oxytocin augmentation, interval

from induction to active phase labour, number of women with Bishop of at least 6

at 6 hours from start of induction, number of women with spontaneous rupture of

membranes and interval from start of induction to this event, route of delivery, number

of women with caesarean section for failed induction, meconium passage, birthweight,

Apgar scores and number of infants admitted to neonatal intensive care unit

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk This was adequately done. “Subjects who

gave informed consent were assigned by a

computerized random number generator..

..”

Allocation concealment (selection bias) Low risk Concealment was adequate. “Assignments

were concealed by sequentially numbered

opaque envelopes prepared by a medical

student not involved in the clinical care of

the subject.”

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Blinding of participants and personnel was

adequate. “All women underwent cervi-

cal assessment by both Transvaginal ultra-

sound but a woman who was randomised

to one method was treated on the basis of

that method only.”
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Bartha 2005 (Continued)

Blinding of outcome assessment (detection

bias)

Low risk The outcome assessor was blinded. “...The

person who assessed the cervix for clinical

decision was blinded....”

Incomplete outcome data (attrition bias)

All outcomes

Low risk Intention-to-treat analysis, there was no at-

trition.

Selective reporting (reporting bias) Low risk All the proposed outcome measures were

reported.

Other bias Unclear risk It was not clear if there was any other source

of bias.

Park 2011

Methods Prospective randomised trial conducted between November 2008 and August 2010

Participants 154 nulliparous women carrying live singleton fetuses in cephalic presentation admitted

for induction of labour at the Seoul National University Bundang Hospital (Seongnamsi,

Korea). Inclusion criteria included nulliparity, singleton pregnancy, live fetus with vertex

presentation, intact amniotic membranes, at least 37 weeks’ gestation, absence of labour

and no previous uterine surgical procedures

Interventions Bishop score, transvaginal ultrasonography.

Outcomes Need for prostaglandin, need for oxytocin induction, interval to active phase, induction

delivery interval, vaginal delivery within 24 hours, rate of caesarean section

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Random sequence generation was ade-

quately generated. “Women agreeing to

participate in the study were assigned...by

means of computerised random number

generator.”

Allocation concealment (selection bias) Low risk Allocation concealment was adequate.

“Group allocation was predetermined and

placed in sequentially numbered, sealed

opaque envelope....”

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Both participants and personnel were

blinded. “Envelopes were prepared by a re-

search nurse who was not involved in the
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Park 2011 (Continued)

clinical care.” “...cervical examination by

transvaginal ultrasound and digital clinical

examination was performed by separate ex-

aminers, blinded to each other’s results”.

“Group allocation was not revealed to the

women or attending physician.”

Blinding of outcome assessment (detection

bias)

Low risk The outcome assessor was not aware of the

interventions for each participant. “Group

allocation was not revealed to the women

or attending physician.”

Incomplete outcome data (attrition bias)

All outcomes

Low risk Intention-to-treat analysis, low rate of at-

trition.

Selective reporting (reporting bias) Low risk All proposed outcome measures were re-

ported.

Other bias Unclear risk It was not clear if there was any other source

of bias.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Ryu 2013 The study was only an abstract and it did not contain sufficient information. The trial authors were contacted to provide

more details but they did not respond
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D A T A A N D A N A L Y S E S

Comparison 1. Bishop score versus transvaginal ultrasound

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Vaginal birth 2 234 Risk Ratio (M-H, Fixed, 95% CI) 1.07 [0.92, 1.25]

2 Caesarean delivery 2 234 Risk Ratio (M-H, Fixed, 95% CI) 0.81 [0.49, 1.34]

3 Neonatal admission to NICU 2 234 Risk Ratio (M-H, Fixed, 95% CI) 1.67 [0.41, 6.71]

4 Need of misoprostol for cervical

ripening

2 234 Risk Ratio (M-H, Fixed, 95% CI) 0.52 [0.41, 0.66]

5 Meconium staining of amniotic

fluid

2 234 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.37, 1.51]

6 Fetal heart rate abnormality in

labour

1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

7 Apgar score less than 7 at five

minutes

2 234 Risk Ratio (M-H, Fixed, 95% CI) 0.6 [0.08, 4.47]

Analysis 1.1. Comparison 1 Bishop score versus transvaginal ultrasound, Outcome 1 Vaginal birth.

Review: Methods for assessing pre-induction cervical ripening

Comparison: 1 Bishop score versus transvaginal ultrasound

Outcome: 1 Vaginal birth

Study or subgroup TVUS Bishop score Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bartha 2005 36/40 35/40 42.7 % 1.03 [ 0.88, 1.20 ]

Park 2011 52/77 47/77 57.3 % 1.11 [ 0.87, 1.40 ]

Total (95% CI) 117 117 100.0 % 1.07 [ 0.92, 1.25 ]

Total events: 88 (TVUS), 82 (Bishop score)

Heterogeneity: Chi2 = 0.35, df = 1 (P = 0.56); I2 =0.0%

Test for overall effect: Z = 0.91 (P = 0.36)

Test for subgroup differences: Not applicable
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Analysis 1.2. Comparison 1 Bishop score versus transvaginal ultrasound, Outcome 2 Caesarean delivery.

Review: Methods for assessing pre-induction cervical ripening

Comparison: 1 Bishop score versus transvaginal ultrasound

Outcome: 2 Caesarean delivery

Study or subgroup TVUS Bishop score Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bartha 2005 5/40 7/40 25.9 % 0.71 [ 0.25, 2.06 ]

Park 2011 17/77 20/77 74.1 % 0.85 [ 0.48, 1.49 ]

Total (95% CI) 117 117 100.0 % 0.81 [ 0.49, 1.34 ]

Total events: 22 (TVUS), 27 (Bishop score)

Heterogeneity: Chi2 = 0.08, df = 1 (P = 0.78); I2 =0.0%

Test for overall effect: Z = 0.81 (P = 0.42)

Test for subgroup differences: Not applicable
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Analysis 1.3. Comparison 1 Bishop score versus transvaginal ultrasound, Outcome 3 Neonatal admission to

NICU.

Review: Methods for assessing pre-induction cervical ripening

Comparison: 1 Bishop score versus transvaginal ultrasound

Outcome: 3 Neonatal admission to NICU

Study or subgroup TVUS Bishop score Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bartha 2005 4/40 2/40 66.7 % 2.00 [ 0.39, 10.31 ]

Park 2011 1/77 1/77 33.3 % 1.00 [ 0.06, 15.70 ]

Total (95% CI) 117 117 100.0 % 1.67 [ 0.41, 6.71 ]

Total events: 5 (TVUS), 3 (Bishop score)

Heterogeneity: Chi2 = 0.18, df = 1 (P = 0.67); I2 =0.0%

Test for overall effect: Z = 0.72 (P = 0.47)

Test for subgroup differences: Not applicable
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Analysis 1.4. Comparison 1 Bishop score versus transvaginal ultrasound, Outcome 4 Need of misoprostol

for cervical ripening.

Review: Methods for assessing pre-induction cervical ripening

Comparison: 1 Bishop score versus transvaginal ultrasound

Outcome: 4 Need of misoprostol for cervical ripening

Study or subgroup TVUS Bishop score Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bartha 2005 20/40 34/40 37.0 % 0.59 [ 0.42, 0.82 ]

Park 2011 28/77 58/77 63.0 % 0.48 [ 0.35, 0.67 ]

Total (95% CI) 117 117 100.0 % 0.52 [ 0.41, 0.66 ]

Total events: 48 (TVUS), 92 (Bishop score)

Heterogeneity: Chi2 = 0.71, df = 1 (P = 0.40); I2 =0.0%

Test for overall effect: Z = 5.41 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.5. Comparison 1 Bishop score versus transvaginal ultrasound, Outcome 5 Meconium staining of

amniotic fluid.

Review: Methods for assessing pre-induction cervical ripening

Comparison: 1 Bishop score versus transvaginal ultrasound

Outcome: 5 Meconium staining of amniotic fluid

Study or subgroup TVUS Bishop score Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bartha 2005 2/40 3/40 18.8 % 0.67 [ 0.12, 3.78 ]

Park 2011 10/77 13/77 81.3 % 0.77 [ 0.36, 1.65 ]

Total (95% CI) 117 117 100.0 % 0.75 [ 0.37, 1.51 ]

Total events: 12 (TVUS), 16 (Bishop score)

Heterogeneity: Chi2 = 0.02, df = 1 (P = 0.88); I2 =0.0%

Test for overall effect: Z = 0.81 (P = 0.42)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours TVUS Favours Bishop score

Analysis 1.6. Comparison 1 Bishop score versus transvaginal ultrasound, Outcome 6 Fetal heart rate

abnormality in labour.

Review: Methods for assessing pre-induction cervical ripening

Comparison: 1 Bishop score versus transvaginal ultrasound

Outcome: 6 Fetal heart rate abnormality in labour

Study or subgroup TVUS Bishop score Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Park 2011 3/77 3/77 1.00 [ 0.21, 4.80 ]

Test for subgroup differences: Not applicable
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Analysis 1.7. Comparison 1 Bishop score versus transvaginal ultrasound, Outcome 7 Apgar score less than

7 at five minutes.

Review: Methods for assessing pre-induction cervical ripening

Comparison: 1 Bishop score versus transvaginal ultrasound

Outcome: 7 Apgar score less than 7 at five minutes

Study or subgroup TVUS Bishop score Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bartha 2005 0/40 1/40 60.0 % 0.33 [ 0.01, 7.95 ]

Park 2011 1/77 1/77 40.0 % 1.00 [ 0.06, 15.70 ]

Total (95% CI) 117 117 100.0 % 0.60 [ 0.08, 4.47 ]

Total events: 1 (TVUS), 2 (Bishop score)

Heterogeneity: Chi2 = 0.26, df = 1 (P = 0.61); I2 =0.0%

Test for overall effect: Z = 0.50 (P = 0.62)

Test for subgroup differences: Not applicable
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

We would like to highlight the following differences between our published protocol (Ezebialu 2013) and the full review.

Methods/types of participants - in our published protocol this section read ’Women who were admitted for induction of labour and

are carrying singleton pregnancies in cephalic presentation at a gestational age of at least 24 completed weeks’ - we have changed this

to read ’Pregnant women with live singleton foetuses in cephalic presentation admitted for induction of labour at term.’

Methods/secondary outcomes

The secondary outcome ’use of misoprostol or other agents for cervical ripening’ has been replaced by ’need for other cervical ripening

agent’ because it was worded in the same way as it has been reported in a trial previously.

The secondary outcome ’fetal heart rate abnormality’ has been replaced by ’fetal heart rate abnormality in labour’ to specifically

distinguish it from fetal heart rate abnormality prior to induction of labour.

The secondary outcome ’Apgar score less than seven’ has been edited to read ’Apgar score less than seven at five minutes’.

Methods/Subgroup analysis and investigation of heterogeneity - we have removed the planned subgroup analysis for ’Induction of

labour for a live fetus versus induction for intrauterine fetal death’.

No other changes from the protocol were made.

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Cervical Ripening; ∗Labor, Induced; Cervix Uteri [diagnostic imaging; ∗physiology]; Cesarean Section; Delivery, Obstetric; Hospi-

talization; Intensive Care Units, Neonatal; Misoprostol; Oxytocics; Randomized Controlled Trials as Topic; Ultrasonography

MeSH check words

Female; Humans; Pregnancy
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