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A B S T R A C T

Background

As a pregnancy continues beyond term the risks of babies dying inside the womb or in the immediate newborn period increase. Whether

a policy of labour induction at a predetermined gestational age can reduce this increased risk is the subject of this review.

Objectives

To evaluate the benefits and harms of a policy of labour induction at term or post-term compared with awaiting spontaneous labour

or later induction of labour.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (31 March 2012).

Selection criteria

Randomised controlled trials conducted in women at or beyond term. The eligible trials were those comparing a policy of labour

induction with a policy of awaiting spontaneous onset of labour. Cluster-randomised trials and cross-over trials are not included. Quasi-

random allocation schemes such as alternation, case record numbers or open random-number lists were not eligible.

Data collection and analysis

Two review authors independently assessed trials for inclusion. Two review authors independently assessed trial quality and extracted

data. Data were checked for accuracy. Outcomes are analysed in two main categories: gestational age and cervix status.

Main results

We included 22 trials reporting on 9383 women. The trials were generally at moderate risk of bias.

Compared with a policy of expectant management, a policy of labour induction was associated with fewer (all-cause) perinatal deaths:

risk ratio (RR) 0.31, 95% confidence interval (CI) 0.12 to 0.88; 17 trials, 7407 women. There was one perinatal death in the labour
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induction policy group compared with 13 perinatal deaths in the expectant management group. The number needed to treat to benefit

(NNTB) with induction of labour in order to prevent one perinatal death was 410 (95% CI 322 to 1492).

For the primary outcome of perinatal death and most other outcomes, no differences between timing of induction subgroups were

seen; the majority of trials adopted a policy of induction at 41 completed weeks (287 days) or more.

Fewer babies in the labour induction group had meconium aspiration syndrome (RR 0.50, 95% CI 0.34 to 0.73; eight trials, 2371

infants) compared with a policy of expectant management. There was no statistically significant difference between the rates of neonatal

intensive care unit (NICU) admission for induction compared with expectant management (RR 0.90, 95% CI 0.78 to 1.04; 10 trials,

6161 infants). For women in the policy of induction arms of trials, there were significantly fewer caesarean sections compared with

expectant management in 21 trials of 8749 women (RR 0.89, 95% CI 0.81 to 0.97).

Authors’ conclusions

A policy of labour induction compared with expectant management is associated with fewer perinatal deaths and fewer caesarean

sections. Some infant morbidities such as meconium aspiration syndrome were also reduced with a policy of post-term labour induction

although no significant differences in the rate of NICU admission were seen.

However, the absolute risk of perinatal death is small. Women should be appropriately counselled in order to make an informed choice

between scheduled induction for a post-term pregnancy or monitoring without induction (or delayed induction).

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

Induction of labour in women with normal pregnancies at or beyond term

A normal pregnancy lasts about 40 weeks from the start of the woman’s last menstrual period, but anything from 37 to 42 weeks is

considered as being within the normal range. Births before 37 weeks are considered preterm because these babies often have breathing

difficulties and other problems as some of their organs are not yet fully matured. Births after 42 weeks seem to carry a slightly increased

risk for the baby and are associated with a greater number of deaths. No tests can tell if a baby would be better to be left in the womb

or labour induced and the baby be born, so arbitrary time limits have been suggested. This review set out to determine if induction

of labour at a prespecified time could reduce the risks for the baby. The review found 22 trials involving over 9000 women given

induction of labour at various times from 37 weeks to over 42 weeks’ gestation; some were quite old trials and the quality was variable.

The review grouped the trials by a policy of induction at (1) 37 to 39 weeks, (2) 39 to 40 weeks, (3) < 41 weeks, (4) 41 weeks, and

(5) > 41 weeks, compared with a policy of waiting to a later date. There were fewer baby deaths when a labour induction policy was

implemented. Such deaths were rare with either policy. Signficantly fewer babies developed meconium aspiration syndrome and fewer

caesarean sections were required in the induction group compared with the expectant management group. Women’s experiences and

opinions about these choices have not been adequately evaluated.

B A C K G R O U N D

A pregnant women is ’at term’ when her pregnancy duration

reaches 37 weeks. Up to 10% of pregnancies continue beyond

294 days (420/7 weeks) and are described as being ’post-term’ or

’postdate’ (Olesen 2003; Roos 2010; Zeitlin 2007), although this

can vary markedly between countries. This variation suggests that

there are different policies and practices for managing post-term

pregnancies in Europe (Zeitlin 2007) and beyond.

While the aetiology of post-term birth is not well elucidated (

Mandruzzato 2010), risk factors such as obesity, nulliparity and

maternal age greater than 30 years have been associated with an

increased risk of post-term birth (Arrowsmith 2011; Caughey

2009b; Roos 2010). Placental senescence may play a role in the

pathophysiology of post-term birth (Mandruzzato 2010).

Both the mother and the infant are at increased risk of adverse

events when the pregnancy continues beyond term. Hilder 1998

reported the risk of fetal or infant loss per 1000 ongoing preg-

nancies beyond term. After 41 weeks, neonatal and postneonatal

death risk increased significantly. Olesen et al conducted a cross-
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sectional study of birth registry data between 1978 to 1993 in

Denmark (Olesen 2003) showing similar results, that is, signifi-

cant increase in perinatal death and morbidities. The majority of

post-term births occurred at 42 weeks (87%) while less than 1% of

women gave birth at 44 weeks or later. The overall risk of perina-

tal death was 0.4% in the post-term group and 0.3% in the term

group in the Olesen et al study. In a later study report from the

Norwegian Birth Registry (Heimstad 2008), the perinatal death

rate was 0.018% at day 287 and 0.51% at day 302+. These find-

ings are important in that, even in a setting where early booking

allows accurate assessment of gestational age and antenatal services

are accessible for most women, post-term pregnancy constitutes a

high-risk situation, especially for the baby.

The obstetric problems associated with post-term pregnancy in-

clude induction of labour with an unfavourable cervix, caesarean

section, prolonged labour, postpartum haemorrhage and trau-

matic birth. It is likely that some of these unwanted outcomes

result from intervening when the uterus and cervix are not ready

for labour.

Early pregnancy ultrasound is associated with a reduced inci-

dence of post-term pregnancy possibly by avoiding misclassifica-

tion (Whitworth 2010). Induction of labour is widely practised

to try and prevent the problems mentioned above and improve

the health outcome for women and their infants. Unfortunately,

labour induction may itself cause problems especially when the

cervix is not favourable. Furthermore, the ideal timing for induc-

tion of labour is not clear. In the past there was a tendency to await

spontaneous labour until 42 completed weeks. However, an earlier

version of this review, last revised in 1999, suggested that induction

of labour at or from 41 weeks reduced perinatal mortality without

increasing caesarean section and other adverse outcomes (Crowley

2006). Other authors have concluded that labour induction at 41

weeks or more is associated with a reduced caesarean section rate

and no difference in perinatal mortality (Sanchez-Ramos 2003).

Earlier studies have also looked at interventions before the post-

term stage is reached.

The gestational age and cervix being unfavourable may affect the

success of the induction of labour and the resulting caesarean sec-

tion rates. When the cervix is favourable (usually a Bishop score of

six or more), induction is often carried out by oxytocin and artifi-

cial rupture of amniotic membranes. If the cervix is not favourable

then usually a prostaglandin gel or tablet is placed in the vagina or

cervix to ripen the cervix and initiate the uterine contractions and

labour. Many protocols are used with varying repeat intervals and

transition to oxytocin and amniotomy depending on the onset of

uterine contractions and progress of cervical dilatation. Recently,

the use of oral (Alfirevic 2006) and vaginal (Hofmeyr 2010) miso-

prostol for labour induction have been reviewed.

The earlier versions of this review included interventions such as

early pregnancy ultrasound that may have an effect on the out-

come of pregnancies for women at or beyond term. (This topic is

addressed in the Cochrane review ’Ultrasound for fetal assessment
in early pregnancy’ (Whitworth 2010).) In this update, we evalu-

ate labour induction at or beyond term compared with expectant

management which may include various intensities of monitoring.

O B J E C T I V E S

To assess the effects of a policy of labour induction at or beyond

term compared with a policy of awaiting spontaneous labour in-

definitely (until a later gestational age or until a maternal or fe-

tal indication for induction of labour is identified) on pregnancy

outcomes for the infant and the mother.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials were eligible for inclusion in the re-

view. Cluster-randomised trials and cross-over trials were not in-

cluded. Quasi-random allocation schemes such as alternation, case

record numbers or open random-number lists were not eligible.

Types of participants

Pregnant women at or beyond term were the participants in the

trials eligible for this review. Since a risk factor at this stage of

pregnancy would normally require an intervention, only trials in-

cluding women at low risk for complications were eligible. We

accepted the trialists’ definition of ’low risk’. The trials of induc-

tion of labour in women with prelabour rupture of membranes at

or beyond term were not considered in this review (Dare 2006),

although some women participating in the eligible trials may have

had ruptured membranes.

Types of interventions

The experimental intervention evaluated in this review is a policy

of labour induction at a predetermined gestational age. This policy

is compared with ’expectant management’ until an indication for

birth arises. The trial protocols differ according to:

1. gestational age;

2. actual method of labour induction (prostaglandins,

misoprostol, +/- oxytocin), protocol used (dosage of any drugs,

timing, frequency of use and mode of administration);

3. expectant management protocols (intensity of fetal well-

being assessment and fetal monitoring techniques used).
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Types of outcome measures

Primary outcome

The primary outcome of this review was perinatal mortality, de-

fined as intrauterine deaths plus newborn deaths in the first week

of life.

Secondary outcomes

For the infant/child

• Perinatal mortality (stillbirth, newborn deaths within first

week)

• Birth asphyxia (as defined by trialists)

• Admission to neonatal intensive care unit

• Neonatal convulsions

• Neonatal encephalopathy

• Use of anticonvulsants

• Meconium aspiration syndrome

• Pneumonia

• Apgar score less than seven at five minutes

• Neurodevelopment at childhood follow-up

For the mother

• Mode of birth (caesarean section, vaginal)

• Operative vaginal birth (forceps or ventouse)

• Analgesia used

• Perineal trauma

• Prolonged labour (cut-off used by the trialists was used)

• Postpartum haemorrhage (cut-off used by the trialists was

used)

• Anxiety before birth

• Other measures of satisfaction with the approach

• Breastfeeding at discharge

• Postnatal depression

We extracted other outcomes reported by the trialists if they related

to the outcomes listed. Cost-related analyses were included in the

results and discussion sections.

Health services use

• Length of maternal postnatal stay

• Length of neonatal postnatal stay

• Length of labour

Search methods for identification of studies

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s

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

March 2012).

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;

3. weekly searches of EMBASE;

4. handsearches of 30 journals and the proceedings of major

conferences;

5. weekly current awareness alerts for a further 44 journals

plus monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL, MEDLINE and

EMBASE, the list of handsearched journals and conference pro-

ceedings, and the list of journals reviewed via the current aware-

ness 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.

We did not apply any language restrictions.

Data collection and analysis

For the methods used when assessing the trials identified in the

previous version of this review, see Appendix 1.

For this update, we used the following methods when as-

sessing the trials identified by the updated search (Heimstad

2007a; Hernandez-Castro 2008; Imsuwan 1999; Nicholson 2008;

Nielsen 2005; Rijnders 2007; Sahraoui 2005).

Selection of studies

Two review authors independently assessed for inclusion all the

potential studies we identified as a result of the search strategy. We

resolved disagreements through discussion or, when required, we

consulted a third review author.

Data extraction and management

For eligible studies, two review authors extracted the data using a

data extraction form. We resolved discrepancies through discus-

sion or by consulting a third person. Data were entered into Re-

view Manager software (RevMan 2011) and checked for accuracy.
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When information regarding any of the above was unclear, we

attempted to contact authors of the original reports to provide

further 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). Disagreements

were resolved by discussion or by involving a third assessor.

(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); or

• 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); or

• 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 judged studies to be at low

risk of bias if they were blinded, or if we judged that the lack of

blinding could not have affected the results.

We assessed the methods as:

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

• low, unclear or high 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 the methods as:

• low, unclear or high risk of bias for outcome assessors.

(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 the completeness of data

including attrition and exclusions from the analysis. We stated

whether attrition and exclusions were reported, the numbers in-

cluded in the analysis at each stage (compared with the total ran-

domised participants), reasons for attrition or exclusion where re-

ported, and whether missing data were balanced across groups or

were related to outcomes. Where sufficient information was re-

ported by the trial authors, we re-included missing data in the

analyses which we undertook. 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 not

balanced across groups; ’as treated’ analysis done with substantial

departure of intervention received from that assigned at

randomisation); or

• unclear risk of bias.

(5) Selective reporting bias (checking for possible 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); or

• unclear risk of bias.

(6) Other sources of 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:
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• low risk of other bias;

• high risk of other bias; or

• unclear whether there is risk of other bias.

(7) Overall risk of bias

We made explicit judgements about whether studies are 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 considered it

likely to impact on the findings.

Measures of treatment effect

Dichotomous data

For dichotomous data, we presented results as risk ratio with 95%

confidence intervals.

Continuous data

For continuous data, we used the mean difference with 95% con-

fidence intervals if outcomes were measured in the same way be-

tween trials.

Dealing with missing data

For included studies, we noted levels of attrition. We intended to

explore the impact of including studies with high levels of missing

data in the overall assessment of treatment effect by using sensi-

tivity analyses but most trials reported low levels of missing data.

For all outcomes we carried out, as far as possible, analyses on an

intention-to-treat basis, i.e. we attempted to include all partici-

pants randomised to each group in the analyses. The denominator

for each outcome in each trial was the number randomised minus

any participants whose outcomes were known to be missing.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis using

the T², I² and Chi² statistics. We regarded heterogeneity to be

substantial when I² was greater than 30% and either 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

We investigated reporting biases (such as publication bias) by visu-

ally assessing funnel plots for meta-analyses of more than 10 trials.

Data synthesis

We carried out statistical analysis using the Review Manager soft-

ware (RevMan 2011). We used fixed-effect inverse variance meta-

analysis for combining data where trials were examining the same

intervention, and the trials’ populations and methods were judged

to be sufficiently similar.

Where substantial heterogeneity was identified in a fixed-effect

meta-analysis, we noted this and repeated the analysis using a

random-effects method and presented the analysis as the average

treatment effect with 95% confidence intervals and the estimates

of T² and I².

Subgroup analysis and investigation of heterogeneity

We planned to conduct the following a priori subgroup analyses.

1. Gestational age by week of gestation when induction was in-

tended in the intervention arm.

In this update we have presented the main groups as close to this as

study reporting would allow - gestational ages 37 to 39 weeks; 39

to 40 weeks; 41 completed weeks (287 days) and > 41 completed

weeks (> 287 days).

2. Condition of cervix (favourable versus unfavourable).

3. By method of induction (including dosage, timing, frequency

and mode of administration).

We conducted the first two analyses but did not have sufficient

data to look at the results by method of induction.

We examined and reported on the results of interaction tests

for outcomes assessed under either fixed-effect or random-effects

models.

Sensitivity analysis

Only three trials (Hannah 1992; Heimstad 2007a; NICHHD

1994) reported adequate methods of allocation concealment with

no other bias component judged to be of high risk. Consequently

we did not carry out sensitivity analyses according to risk of bias

but will do so in future updates of this review as more data become

available.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies; Characteristics of ongoing studies.

For this update we have now incorporated the trial reports that

were previously awaiting classification. We have included three

new trials (Heimstad 2007a; Nielsen 2005; Sahraoui 2005), ex-

cluded three new trials (Hernandez-Castro 2008; Imsuwan 1999;

Nicholson 2008) and added one ongoing trial (Rijnders 2007).
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This updated review is now comprised of 22 included studies

reporting on 9383 women (see Characteristics of included studies),

64 excluded studies (see Characteristics of excluded studies) and

one ongoing study (see Characteristics of ongoing studies).

Most of the excluded trials were comparisons of different labour

induction or cervical ripening protocols. More details are provided

in the Characteristics of excluded studies table.

Gestational age at trial entry

All trials included low-risk women with ’certain’ gestational age

and gestational age was generally well reported.

Cervix status

Eleven trials did not mention or specify cervix status as an inclusion

criterion (Augensen 1987; Bergsjo 1989; Breart 1982; Chakravarti

2000; Cole 1975; Heimstad 2007a; Henry 1969; James 2001;

Roach 1997; Suikkari 1983; Witter 1987). Eight trials included

women with unfavourable cervix (Dyson 1987; Gelisen 2005;

Hannah 1992; Herabutya 1992; Martin 1989; NICHHD 1994;

Ocon 1997; Sahraoui 2005) and three with favourable cervical

status (Chanrachkul 2003; Egarter 1989; Nielsen 2005).

Settings

Of the 22 included trials:

• five were conducted in USA (Dyson 1987; Martin 1989;

NICHHD 1994; Nielsen 2005; Witter 1987);

• two in China (Bergsjo 1989; Roach 1997);

• two in India (Chakravarti 2000; James 2001);

• two in Thailand (Chanrachkul 2003; Herabutya 1992);

• two in Norway (Augensen 1987; Heimstad 2007a);

• two in the UK (Cole 1975; Henry 1969);

• one in Tunisia (Sahraoui 2005);

• one in Turkey (Gelisen 2005)

• one in Canada (Hannah 1992);

• one in France (Breart 1982);

• one in Austria (Egarter 1989);

• one in Spain (Ocon 1997); and

• one in Finland (Suikkari 1983).

Interventions

All trials were conducted in hospitals with various intensities of

fetal monitoring both in the induction and expectant management

groups (see Characteristics of included studies).

Timing of induction - induction group

Although we had intended to report gestation by intended time of

induction in the policy of labour induction arm, we were limited

to the following five categories due to incomplete reporting and

policies that overlapped weeks of gestation:

• 37 to 39 weeks: one trial (Breart 1982) induced women at

37 to 39 weeks gestation (number of days not reported) in the

policy of labour induction arm.

• 39 to 40 weeks (days not reported): three trials induced

women at 39 to 40 weeks (up to 286 days) gestation in the

policy of labour induction arms (Cole 1975; Egarter 1989;

Nielsen 2005).

• < 41 weeks (days not reported): one trial (Chakravarti

2000) reported that they induced women in the policy of labor

induction at less than 41 weeks.

• 41 completed weeks (287 days): four trials reported that

they induced women in the intervention arm at 41 completed

weeks (410/7 or 287 days) - Dyson 1987; Gelisen 2005; James

2001; Martin 1989.

• > 41 weeks (> 287 days): in the remaining 13 trials

(Augensen 1987; Bergsjo 1989; Chanrachkul 2003; Hannah

1992; Heimstad 2007a; Henry 1969; Herabutya 1992;

NICHHD 1994; Ocon 1997; Roach 1997; Sahraoui 2005;

Suikkari 1983; Witter 1987), women in the policy of labour

induction arms were generally induced after 287 days gestation

up to 294 days (42 completed weeks), with the NICHHD 1994

trial extending from 41 to 43 completed weeks (430/7 ; 301 days).

In some trials, the actual gestational age at induction in the in-

duction groups may have been slightly later than the gestational

threshold specified at trial entry (e.g. Hannah 1992).

See Characteristics of included studies table for further details.

Method of induction - induction group

Labour induction was by oxytocin with or without artificial rup-

ture of membranes in most trials. In trials recruiting women with

unfavourable cervix, priming with prostaglandins or laminaria

were often undertaken before induction.

Of the 22 included trials:

• one trial did not report the method used (Chakravarti

2000);

• 17 trials used oxytocin infusion in some or all women in

their intervention group (Augensen 1987; Bergsjo 1989; Breart

1982; Chanrachkul 2003; Cole 1975; Dyson 1987; Gelisen

2005; Hannah 1992; Heimstad 2007a; Henry 1969; Herabutya

1992; James 2001; Martin 1989; NICHHD 1994; Nielsen

2005; Suikkari 1983; Witter 1987). Of those trials, only one

used oxytocin as the sole method of induction (Augensen 1987).

Eleven trials used artificial rupture of membranes (AROM), as

well as oxytocin infusion (when possible) (Bergsjo 1989; Breart

1982; Chanrachkul 2003; Cole 1975; Heimstad 2007a; Henry

1969; Herabutya 1992; James 2001; Nielsen 2005; Suikkari

1983; Witter 1987);
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• none of the included trials used AROM as the sole method

of induction;

• eight trials used intravaginal prostaglandin E2 for some or

all women in the intervention group (in either gel or pessary

form) (Dyson 1987; Egarter 1989; Hannah 1992; Herabutya

1992; NICHHD 1994; Ocon 1997; Roach 1997; Sahraoui

2005). Four trials used prostaglandin E2 as the sole method of

induction (Egarter 1989; Ocon 1997; Roach 1997; Sahraoui

2005) and four trials used a combination of prostaglandin and

oxytocin +/- AROM (Dyson 1987; Hannah 1992; Herabutya

1992; NICHHD 1994);

• two trials used vaginal misoprostol in some or all women in

the intervention group (Gelisen 2005; Heimstad 2007a);

• two trials had more than one intervention group (Gelisen

2005; NICHHD 1994), although the placebo priming and

oxytocin arm in NICHHD 1994 was not included in this

review. The Gelisen 2005 trial had three labour induction arms

with misoprostol, oxytocin and Foley catheter.

Expectant management group protocols

For the majority of trials, expectant management protocols in-

cluded various combinations of fetal heart rate monitoring, ul-

trasound for amniotic fluid measurements and, in earlier studies,

biochemical tests. Two trials had no intervention, followed by in-

duction of labour (IOL) (if no spontaneous labour) at 43 weeks

(Bergsjo 1989) or 41 weeks (Cole 1975).

Of the 22 included trials, no gestational age limit for induction was

imposed or reported in seven (Dyson 1987; Henry 1969; James

2001; Ocon 1997; Roach 1997; Suikkari 1983; Witter 1987).

In the remaining 15 trials, women were induced at the following

times (unless they went into spontaneous labour earlier) in the

expectant management groups:

• IOL at 41 weeks (Cole 1975).

• IOL at 42 weeks (Breart 1982; Chakravarti 2000; Egarter

1989; Gelisen 2005; Nielsen 2005; Sahraoui 2005).

• IOL at 42 to 43 weeks (Augensen 1987).

• IOL at 43 weeks (Bergsjo 1989; Heimstad 2007a; Martin

1989).

• IOL at 44 weeks (Chanrachkul 2003; Hannah 1992;

Herabutya 1992; NICHHD 1994).

Risk of bias in included studies

Two trials (Chakravarti 2000; Suikkari 1983) are available only as

abstracts and despite extensive searches we could not locate full

publications of the studies, which limited our assessment of their

risk of bias.

We judged the majority of included trials to be at moderate risk

of bias (Figure 1; Figure 2).

Figure 1. 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 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Allocation

Ten trials reported using some form of adequate random sequenc-

ing such as a computer-generated sequence or a list of random

numbers (low risk of bias). The remaining 12 trials did not report

how a random sequence was generated.

Of the 22 included trials, only four reported a method of al-

location concealment likely to have a low risk of bias - either

central randomisation or sequentially numbered sealed opaque

envelopes (Hannah 1992; Heimstad 2007a; NICHHD 1994;

Nielsen 2005). Seven trials reported that they used an envelope

system with an unclear risk of bias (Breart 1982; Dyson 1987;

Gelisen 2005; James 2001; Martin 1989; Roach 1997; Witter

1987), one trial reported a partial third party system also with

unclear risk of bias (Augensen 1987) and 10 trials did not report

a method for concealing allocation (Bergsjo 1989; Chakravarti

2000; Chanrachkul 2003; Cole 1975; Egarter 1989; Henry 1969;

Herabutya 1992; Ocon 1997; Sahraoui 2005; Suikkari 1983).

Blinding

Performance bias

Given the nature of the intervention (induction of labour) ver-

sus expectant management, it was not possible for participants or

clinicians to be blinded to the treatment group.

Detection bias

It would have been possible for outcome assessment to have been

undertaken by someone blinded to allocation groups. However, all

studies but one did not report whether or not outcome assessment

was blinded. One study indicated partial blinding of outcome

assessment (Hannah 1992); an adjudication of abnormal neonatal

outcomes was undertaken by a neonatologist who was unaware of

the mothers’ group assignments.

Measurement of outcomes such as perinatal death should not be

biased by lack of blinding.

Incomplete outcome data

The majority of trials (19/22) were judged to be at low risk of

attrition bias, with three trials judged to be at unclear risk of at-

trition bias (Breart 1982; Cole 1975; Egarter 1989). We judged

the Breart 1982 and Egarter 1989 trials to be at unclear risk of

bias, due to protocol deviations and we judged the Cole 1975

study to be at increased risk due to post-randomisation exclusion

of mistakenly included participants. In the Hannah 1992 trial,

seven women whose babies had lethal congenital anomalies were

excluded after randomisation, and this may have influenced the

comparisons for perinatal death rates, as other trials did not ex-

clude such anomalies or did not state that they did. In the Witter

1987 trial, some women gave birth prior to 42 weeks (35/103 in

the intervention group and 39/97 in the expectant group) and

were included in analyses, in contrast to other trials where births

prior to the interventions were excluded.

Selective reporting

We judged the risk of selective reporting bias to be high for four

trials and unclear for a further six trials. The trials rated as high

risk of bias failed to report on the primary outcome of perinatal

death and usually omitted other expected outcomes as well (Breart

1982; Nielsen 2005; Roach 1997; Witter 1987). For the trials

rated as unclear risk of bias, two were only available as abstracts

(Chakravarti 2000; Suikkari 1983) with abbreviated reporting of

outcomes and the Bergsjo 1989; Egarter 1989; and Henry 1969

trials also did not appear to fully report their outcomes. The

Ocon 1997 trial appears not to have reported perinatal deaths

(although this paper had to be translated to English so there is

some uncertainty about this).

Other potential sources of bias

Most of the trials appeared to be free of other potential sources

of bias. We judged three trials to be at unclear risk of bias -

Chakravarti 2000 and Suikkari 1983 because of the limited re-

porting in these abstracts; and in Egarter 1989 there was some

imbalance in the numbers of women randomised to each group.

Effects of interventions

We have presented the results by intended timing in the policy of

labour induction arms of each trial (37-39 weeks; 39-40 weeks, <

41 weeks, 41 weeks, > 41 weeks).

Primary outcome

Perinatal death

Significantly fewer perinatal deaths occurred in the labour induc-

tion groups than the expectant management groups: risk ratio

(RR) 0.31, 95% confidence interval (CI) 0.12 to 0.81; one peri-

natal death occurred in the induction group compared with 13 in

the expectant group (17 trials with 7407 women) - Analysis 1.1.

Interaction tests failed to demonstrate significant differences be-

tween the timing of induction subgroups (39-40 weeks; 41 weeks;

and > 41 weeks) - Analysis 1.1.
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Omitting the trials where women were induced at less than 41

completed weeks (< 287 days) made little difference to the result

(RR 0.31, 95% CI 0.11 to 0.88).

Some trials (e.g. Hannah 1992) excluded perinatal deaths due

to congenital abnormalities while other trials included these. If

the three deaths reported to be due to congenital anomalies are

excluded, there were no deaths in the labour induction group and

11 in the expectant management group, across all the gestational

age groups. Again, this made little difference to the overall result

(RR 0.29, 95% CI 0.10 to 0.83).

Table 1 details the respective causes of death for the 14 babies.

The number needed to treat to benefit (NNTB) with a policy of

induction of labour in order to prevent one perinatal death was

410 (95% CI 322 to 1492).

Five trials (Breart 1982; Chakravarti 2000; Ocon 1997; Roach

1997; Witter 1987) did not report perinatal mortality.

Secondary outcomes

Stillbirths

Seven of the 14 perinatal deaths were stillbirths. All seven still-

births occurred in the expectant management groups (RR 0.30,

95% CI 0.08 to 1.08; 17 trials with 7407 women) - Analysis 1.2.

Interaction tests failed to demonstrate significant differences be-

tween the timing of induction subgroups (39-40 weeks; 41 weeks;

and > 41 weeks) - Analysis 1.2.

Neonatal deaths

There were also seven live birth deaths (all occurring before seven

days of life). One of these was in the induction group and six were

in the expectant group (RR 0.37, 95% CI 0.10 to 1.38; 17 trials

with 7407 women - Analysis 1.3). None of the interaction tests

showed significant differences between subgroups (39-40 weeks,

41 weeks, > 41 weeks) - Analysis 1.3.

Birth asphyxia

In two trials, birth asphyxia was not significantly different between

the induction (both trials > 41 weeks) and expectant groups (

Chanrachkul 2003; Heimstad 2007a; a total of 757 women): RR

1.86, 95% CI 0.51 to 6.76 (Analysis 1.4).

Meconium aspiration syndrome

The risk of meconium aspiration syndrome was significantly re-

duced in the induction groups compared with the expectant man-

agement groups (RR 0.50, 95% CI 0.34 to 0.73; eight trials of

2371 women) - Analysis 1.5. Interaction tests failed to show signif-

icant differences between the 41 weeks and > 41 weeks subgroups

- Analysis 1.5.

Newborn intensive care unit (NICU) admission

There was no statistically significant difference in NICU admis-

sions when labour induction was compared with expectant man-

agement (RR 0.90, 95% CI 0.78 to 1.04; 10 trials of 6161 women)

- Analysis 1.6. No significant differences were seen in subgroup

interaction tests (39-40 weeks; 41 weeks; > 41 weeks) - Analysis

1.6.

Apgar score less than seven at five minutes

There was no significant difference between the rates of Apgar

scores less than seven at five minutes (RR 0.72, 95% CI 0.44

to 1.18 (10 trials; 5379 women - Analysis 1.7). No significant

differences were seen in subgroup interaction tests (39-40 weeks;

41 weeks; > 41 weeks) - Analysis 1.7.

Birthweight greater than 4000 g

There was a statistically significant reduction in the rate of macro-

somia (greater than 4000 g) in the labour induction groups (RR

0.73, 95% CI 0.64 to 0.84; six trials (41 weeks; > 41 weeks in-

duction) of 5217 women; fixed-effect). With an I² of 75%; T² =

0.12 and Chi² P value = 0.001, this analysis demonstrated very

substantial statistical heterogeneity. Under a random-effects anal-

ysis, there was no longer a significant difference (RR 0.74, 95%

CI 0.51 to 1.05 - Analysis 1.8). The heterogeneity is likely to be

due to the highly positive results from Gelisen 2005 (a subgroup

interaction test was highly significant; P < 0.0001), though dif-

ferences in timing of induction (41 weeks versus > 41 weeks) do

not seem a likely explanation here. A sensitivity analysis excluding

Gelisen 2005 reduced the I² to 0% and the summary estimate

was still statistically significantly in favour of induction, though

attenuated (RR 0.85, 95% CI 0.73 to 0.99; fixed-effect).

Birthweight (g)

A statistically significant but small decrease in birthweight was seen

in the induction group compared with the expectant management

groups (mean difference (MD) -57.79 g, 95% CI -99.84 to -15.73;

nine trials; 2579 women) - Analysis 1.9; I2 36%; random-effects).

No significant differences were seen in subgroup interaction tests

(39 - 40 weeks; 41 weeks; > 41 weeks) - Analysis 1.9.

Caesarean section

There were significantly fewer caesarean sections in the induction

groups compared with the expectant management groups in 21

trials of 8749 women (RR 0.89, 95% CI 0.81 to 0.97 - Analysis

1.10). No significant differences were seen in subgroup interaction

tests (37-39 weeks; 39-40 weeks; < 41 weeks; 41 weeks; > 41 weeks)

- Analysis 1.10.
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Operative vaginal birth (forceps or ventouse)

In the 12 trials of 6227 women that reported this outcome, the rate

of operative vaginal birth was higher (of borderline significance)

in the policy of labour induction groups compared with expectant

management (RR 1.10, 95% CI 1.00 to 1.21) - Analysis 1.11.

There was significant interaction between subgroups (P = 0.04)

driven by a single trial (Breart 1982) which induced women at 37-

39 weeks in the induction arm - Analysis 1.11.

Postpartum haemorrhage

Only two trials (757 women) reported rates of postpartum haem-

orrhage; both were induced women at > 41 weeks in the induction

arms. There was no significant difference between labour induc-

tion and control groups for this outcome (RR 0.91, 95% CI 0.58

to 1.44) - Analysis 1.12.

Unreported outcomes

No trials reported maternal mental health outcomes, maternal

satisfaction, breastfeeding or longer term outcomes such as infant

or child neurodevelopment.

State of cervix subgroup analysis

With no statistically significant subgroup interaction tests, there

were no clear differences between the favourable and unfavourable

cervix subgroups for any outcomes (Analysis 2.1 to Analysis 2.12).

Funnel plots

Visual asymmetry was seen in funnel plots for perinatal death

(Figure 3); meconium aspiration syndrome (Figure 4) and cae-

sarean section (Figure 5). The asymmetry in the funnel plots for

perinatal death and meconium aspiration is compatible with miss-

ing small negative trials but it is not clear if that is the reason for the

asymmetry. For caesarean section, the funnel plot has a ’flattened’

appearance, which does not lend itself to clear interpretation.

Figure 3. Funnel plot of comparison: 1 Labour induction versus expectant management by gestational age

(all trials), outcome: 1.1 Perinatal death.
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Figure 4. Funnel plot of comparison: 1 Labour induction versus expectant management by gestational age

(all trials), outcome: 1.5 Meconium aspiration syndrome.
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Figure 5. Funnel plot of comparison: 1 Labour induction versus expectant management by gestational age

(all trials), outcome: 1.10 Caesarean section.

D I S C U S S I O N

Since women with post-term pregnancies may go into spontaneous

labour or may need to be induced at some point in the future, it

is important to recognise that management choices are between

inducing or not inducing at a particular time, as opposed to having

or not having a spontaneous labour (Caughey 2009a; Keirse 2010).

Thus this review evaluates trials where a policy of induction has

been compared with a policy of waiting. In other words, women

scheduled to be induced may not be; and women choosing to

wait may end up being induced. For example, about one-third

of the women randomised to the induction policy group in the

Hannah trial were not induced; and about one-third of the women

randomised to waiting or expectant management were induced

(Hannah 1992; Keirse 2010).

We have presented the results by intended timing in the policy

of labour induction arms of each trial (37- 39 weeks; 39 - 40

weeks; < 41 weeks; 41 weeks; and > 41 weeks) although a policy of

induction at less than 41 weeks will no longer be clinically relevant

in most settings.

In this 2011 update, we have added three new trials (Heimstad

2007a; Nielsen 2005; Sahraoui 2005). Compared with a policy

of expectant management, a policy of labour induction was as-

sociated with fewer perinatal deaths (with one perinatal death in

the labour induction policy group compared with 13 perinatal

deaths in the expectant management group). The corresponding

figures for a policy of induction at 41 weeks or more were one and

11 deaths. Although some trials excluded deaths from congenital

anomalies, other trials did not exclude these deaths. If the three

deaths reported to be due to congenital anomalies are excluded,

the overall findings remain very similar.

Fewer babies in the labour induction at 41 to 42 weeks group

had meconium aspiration syndrome compared with a policy of

expectant management; and no significant difference between the

rates of neonatal intensive care unit admission were seen.

There is concern about the high and increasing induction rate

in many countries, and increasing caesarean rates despite an in-

crease in induction rates (Keirse 2010). Reassuringly, in this review
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we found that there were significantly fewer caesarean sections in

the induction groups compared with the expectant management

groups.

In a recent report from Australia, the overall induction rate in-

creased from 25% in 1998 to 29% in 2007 in New South Wales;

the 2007 rate for induction of labour at 41 weeks was 51% (a 10%

increase from 1998) and 56% at 42 weeks (a 1% increase from

1998) (Mealing 2009). This is similar to the overall induction rate

seen in the Hannah 1992 trial.

However, the favourable results for caesarean births in the large

Hannah 1992 trial have been questioned by some authors. They

have pointed out that the women who were induced in the policy of

induction group (66% of this group) may have had a more effective

cervical ripening regimen than the women who were induced in

the expectant management group (33% of this group) and that

more women in the expectant management group had a caesarean

section for fetal distress (8.3% versus 5.7% in the induction group)

(Keirse 2010; Mandruzzato 2010).

In a recent retrospective cohort study, prolonged pregnancy was

significantly more common in obese women than in normal weight

women (30% versus 22%); leading to an increased rate of induc-

tion of labour ending in caesarean section for these obese women

(28% versus 19% for normal weight women) (Arrowsmith 2011).

Despite these higher caesarean rates, an obese woman with pro-

longed pregnancy would have a 60% chance of vaginal birth if

primiparous and a 90% chance if multiparous based on these anal-

yses (Arrowsmith 2011).

Compared with expectant management, induction of labour at

41 weeks in nulliparous women has been shown to be cost-effec-

tive; ranging from US$2932 to $21,612 per quality-adjusted life

years (QALY) gained (Kaimal 2011). Using probabilistic sensitiv-

ity analyses, induction of labour in nulliparous women at 41 weeks

would be a cost-effective intervention 96% of the time, if society

was willing to bear the cost of $50,000 per QALY (Kaimal 2011).

Current obstetric guidelines from Canada (SOGC 2008) and the

UK (NICE 2008) recommend offering induction of labour to

women after 41 completed weeks, with fetal assessment and mon-

itoring if expectant management is chosen, a policy which has

been construed by some as a recommendation to routinely induce

women at 41 weeks (Menticoglou 2002). Analyses of data from

Norway indicate that a policy of routine induction at 41 weeks

(287 days) would result in 240 inductions per 1000 compared

with 90 per 1000 at induction at 42 weeks (293 days) or four per

1000 at 43 weeks (301 days) (Heimstad 2008) and the view has

been expressed that the number of inductions needed to prevent

one stillbirth is “very high” (Mandruzzato 2010) and indeed the

number needed to ’intend inducing’ of 416 to avoid one perinatal

death is indeed large. However, a woman experiencing a prolonged

pregnancy is the appropriate person to judge this threshold. There

is evidence from a postpartum survey of women who participated

in the Heimstad 2007a trial that most women would choose in-

duction at 41 to 42 weeks in a subsequent pregnancy (Heimstad

2007b).

Potential biases in the review process

Included trials were generally at moderate risk of bias. Differ-

ent trial protocols and methods often made comparisons difficult.

Some examples of these differences are inclusion or exclusion of

deaths attributed to congenital anomalies, different handling of

post-randomisation exclusions and of course variations between

- and sometimes within - trials in the methods used for cervical

ripening and induction.

There is some indication of visual asymmetry in the funnel plots

for perinatal death, meconium aspiration syndrome and caesarean

section although publication bias may not be, and is probably

unlikely to be, the reason for these asymmetric plots.

Agreements and disagreements with other
studies or reviews

The most comparable systematic review is one done by Wenner-

holm and colleagues (Wennerholm 2009). We have included four

more trials (all in the 41 weeks or more induction policy category)

than Wennerholm 2009 in this update of our review. Inclusion

of these trials (Henry 1969; Ocon 1997; Sahraoui 2005; Suikkari

1983) in our review indicates that a policy of induction of labour

can prevent perinatal deaths whereas Wennerholm 2009 concludes

that there were no significant differences between a policy of in-

duction and expectant management for the outcome of perinatal

death.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

The message from this review is that a policy of post-term induc-

tion is associated with fewer perinatal deaths (although the abso-

lute risk is small) without an increased risk of caesarean section.

Women should be offered the option of labour induction, proba-

bly at 41 to 42 completed weeks, with information about the ab-

solute and relative risks of perinatal death at different gestational

age time points and for different groups such as nulliparous or

obese women, recognising that their assessments, values and pref-

erences may differ. If a woman chooses to wait for spontaneous

labour onset, it would be prudent to have regular fetal monitoring

as longitudinal epidemiological studies suggest increased risk of

perinatal death by increasing gestational age.

Implications for research

The optimal timing of offering induction of labour to women at or
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beyond term warrants further investigation, as does further explo-

ration of risk profiles of women and their values and preferences.
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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]

Augensen 1987

Methods RCT.

Participants Number of women randomised: 409.

Setting: Bergen, Norway.

Inclusion criteria

• Healthy women.

• Normal pregnancy.

• Singleton.

• Cephalic presentation.

• Duration of pregnancy 290-297 days from the first day of the last menstrual

period.

• Reliable dates.

• Gestational age for intervention: 41+ weeks (290-297 days).

Exclusion criteria

• Use of contraceptive pills during the 2 months before the last menstrual period.

Cervix ripeness: unripe or ripe (about 35% in each group had unripe cervix)

Interventions Induction group (n = 214): immediate induction with oxytocin (5 IU increased in a

stepwise manner). GA at intervention 41+ weeks (290-297 days)

versus
expectant management group (n = 195): non-stress test (NST) every 3-4 days, IOL

after 7 days

Outcomes Baby: (1) Perinatal mortality, (2) Neonatal jaundice, (3) Meconium-stained amniotic

fluid.

Mother: (1) Caesarean section, (2) Assisted vaginal birth.

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk List of random numbers.

Allocation concealment (selection bias) Unclear risk Allocation concealment was unclear given that it was not under-

taken by a staff member or team clearly uninvolved in the trial.

It was reported that the midwife undertook allocation using a

random number list, and this list was inaccessible to the partic-

ipating physicians

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.
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Augensen 1987 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 4/214 in the IOL group went into labour before IOL but data for

these women have been included in the IOL group for analyses

Selective reporting (reporting bias) Low risk No outcomes were pre-specified in the methods, but all expected

outcomes were reported

Other bias Low risk Appears to be free of other bias.

Bergsjo 1989

Methods RCT.

Participants Number of women randomised: 188.

Setting: Wuhan, Hubei province, China.

Inclusion criteria

• All parities.

• Not in labour.

• Intact membranes.

• Normal pregnancy.

• No significant risk factors.

• Gestational age for intervention: 42 completed weeks (294 days).

Exclusion criteria

• No additional criteria.

Cervix ripeness: not mentioned.

Interventions Induction group (n = 94): stripping of membranes followed by oxytocin infusion and

AROM if cervix sufficiently dilated. GA for intervention: 42 completed weeks (294 days)

versus
expectant management group (n = 94): no intervention for 1 week, IOL at 43 weeks.

Outcomes Mother: (1) Operative birth, (2) Duration of labour, (3) Breastfeeding (timing of record-

ing of this outcome in relation to birth or discharge time was not specified)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk The randomisation method used was a list of random numbers.

Allocation concealment (selection bias) Unclear risk Allocation concealment was not reported.
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Bergsjo 1989 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 8/94 in IOL group went into labour before IOL but were kept

in the allocated group

Selective reporting (reporting bias) Unclear risk Most pre-specified outcomes were reported; however, limited

information was provided for some outcomes (e.g. combined

maternal complications)

Other bias Low risk Appears to be free of other bias.

Breart 1982

Methods RCT (1:2 randomisation).

Participants Number of women randomised: 716.

Setting: Paris, France.

Inclusion criteria: gestational age: 37-39 weeks.

Exclusion criteria: high risk, contraindication for IOL.

Cervix ripeness: not mentioned.

Interventions Induction group (n = 235): oxytocin and AROM at GA 37-39 weeks

versus
expectant management group (n = 481): fetal heart rate checking and amnioscopy

every 2-3 days

Outcomes Mother: duration of labour, mode of birth.

Baby: morbidity (Apgar scores, resuscitation).

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The sequence generation method was not reported.

Allocation concealment (selection bias) Unclear risk It was reported that a closed envelope system was used

for allocation concealment, although no further detail was

available
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Breart 1982 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Blinding of participants was not done.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk 202/235 in the induction group and 173/481 in the ex-

pectant group followed the trial protocol; trial results were

reported for all 716 women and their babies

Selective reporting (reporting bias) High risk Perinatal mortality was not reported; Apgar score was re-

ported as 7 or less at 5 min (instead of the more standard

< 7 at 5 min)

Other bias Low risk Appears to be free of other bias.

Chakravarti 2000

Methods RCT.

Participants Number of women randomised: 231.

Setting: Calcutta, India.

Inclusion criteria

• Primips.

• Low risk.

• Uncomplicated pregnancy.

• Confirmed dates.

• Gestational age: reported as “before 41 completed weeks”.

Cervix ripeness: not mentioned.

Interventions Induction group (n = 117): IOL, no details of the method are available

versus
expectant management group (n = 114 randomised): daily fetal movement counts,

biophysical profile and ultrasound; IOL after 1 week

Outcomes Only caesarean section rates were adequately reported in the abstract

Notes Reported as conference abstract in 2000. No journal manuscript was identified

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The method of sequence generation was not reported.
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Chakravarti 2000 (Continued)

Allocation concealment (selection bias) Unclear risk The method of allocation concealment was not reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Appears to be no missing data. 54/117 (46%) in the expectant

management group had spontaneous labour within 1 week

Selective reporting (reporting bias) Unclear risk No outcomes were pre-specified in the methods (conference ab-

stract)

It was reported in the abstract that: “Neonatal mortality and

morbidity were unaltered in this group of 231 patients”. This

implies that there were no neonatal deaths, although the state-

ment is ambiguous

Other bias Unclear risk Unable to identify other bias based on the abstract.

Chanrachkul 2003

Methods RCT.

Participants Number of women randomised: 249.

Setting: Bangkok, Thailand.

Inclusion criteria

• Low-risk.

• No obstetric or medical complication.

• Gestational age: 41+3 weeks (290 days).

Exclusion criteria

• No additional criteria.

Cervix ripeness: favourable (Bishop score 6 or more).

Interventions Induction group (n = 124): AROM + oxytocin (if uterine contractions inadequate after

2 hours);

versus
expectant management group (n = 125): spontaneous labour awaited unless 1) nonre-

active NST or 2) amniotic fluid index < 5 cm or 3) medical or obstetric indication for

birth or 4) reaching 44 completed weeks

Outcomes Mother: mode of birth and their indications, death.

Baby: perinatal deaths.

Notes
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Chanrachkul 2003 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomisation was carried out using computer-generated num-

bers

Allocation concealment (selection bias) Unclear risk The method of allocation concealment was not reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 1 women (in IOL group) excluded after randomisation because

of misclassification (breech presentation). No loss to follow-up

Selective reporting (reporting bias) Low risk All pre-specified outcomes were reported, no apparent evidence

of selective reporting

Other bias Low risk Appears to be free of other bias.

Cole 1975

Methods Randomly allocated, no further details available.

Participants Number of women randomised: 228.

Setting: Glasgow, Scotland.

Inclusion criteria

• Primigravidae aged 18-30 years.

• 1-3 parity aged 18-35 years who had previous pregnancies without any obstetric

abnormality.

• Certain date of LMP.

• Regular menstrual cycle.

• Early examination which had shown the uterine size to be consistent with the

period of amenorrhoea.

• Gestational age: 39-40 weeks.

Cervical ripeness: not a criterion.

Interventions Induction group (n = 111): IOL with AROM + oxytocin

versus
expectant management group (n = 117): no intervention until 41 weeks, thereafter

IOL.
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Cole 1975 (Continued)

Outcomes Baby: (1) Perinatal deaths (2) Meconium staining (3) Apgar scores (4) Birthweight (5)

Neonatal jaundice

Mother: (1) Mode of birth (including operative versus non operative), (2) Length of

labour, (3) Analgesia requirements, (4) Postpartum blood loss

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The method of sequence generation was

not reported.

Allocation concealment (selection bias) Unclear risk The method of allocation concealment was

not reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk It appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not men-

tioned.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk 7/118 and 2/119 in the intervention and

control groups excluded after randomisa-

tion because of misclassification as low risk

Selective reporting (reporting bias) Low risk No outcomes were pre-specified in the

methods, but all expected outcomes were

reported

Other bias Low risk Appears to be free of other bias.

Dyson 1987

Methods RCT.

Participants Number of women randomised: 302.

Setting: Kaiser Permanente Medical Care Hospital in California, USA

Inclusion criteria

• Well-established GA of at least 287 days.

• Gestational age at intervention: 41 completed weeks (287 days).

Exclusion criteria

• Non-reactive non-stress test result.

• Variable decelerations on non-stress test.

• Oligohydramnios.
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Dyson 1987 (Continued)

• Any risk factors known to increase perinatal mortality and morbidity rates (such

as chronic hypertension, pre-eclampsia, diabetes mellitus, growth retardation and

previous stillbirth).

• Any risk factors known to increase the risk of induction, such as multiple

gestation and polyhydramnios.

• Any risk factors known to markedly increase the caesarean section rate, such as

breech presentation and previous caesarean section.

• Cervical score of >/= to 6.

Cervix ripeness: unfavourable cervix (Bishop score < 6).

Interventions Induction group (n = 152): prostaglandin E2 gel (initially 3 mg but later reduced to 0.

5 mg). If no labour in 24 hours, repeat prostaglandin E2 and oxytocin if needed

versus
expectant management group (n = 150): NST twice weekly, pelvic examination and

amniotic fluid determination weekly between 41-42 weeks and twice weekly afterwards

Number of participants randomised to intervention group: 152

Number of participants randomised to control group: 150.

Outcomes Baby: (1) perinatal death (2) 1 min Apgar score < 7 (3) 5 min Apgar score < 7 (3)

Meconium-stained amniotic fluid (4) Meconium aspiration syndrome (4) Post-maturity

syndrome (5) Fetal distress (6) Infant hospital stay length

Mother: (1) Length of hospital stay (2) Caesarean section (3) Length of labour

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk A table of random numbers was used.

Allocation concealment (selection bias) Unclear risk The authors reported “using a series of consecutively numbered,

sealed envelopes...” for allocation concealment, but no mention

was made of envelope opaqueness

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No loss to follow-up or post-randomisation exclusions reported

Selective reporting (reporting bias) Low risk No outcomes were pre-specified in the methods, but all expected

outcomes were reported
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Dyson 1987 (Continued)

Other bias Low risk Appears to be free of other bias.

Egarter 1989

Methods RCT.

Participants 345 women randomised.

Setting: Vienna, Austria.

Inclusion criteria

• Length of pregnancy established by early ultrasound.

• Membranes intact.

• Cervix favourable for induction (modified Bishop score of > 4).

• Gestational age at intervention: 40 completed weeks (“at due date”).

Exclusion criteria

• Any fetal or maternal risk factors based on history, gynaecological/obstetrical

investigation, CTG and routine lab results.

Cervix ripeness: favourable (Modified Bishop score > 4).

Interventions Induction group (n = 180): vaginal prostaglandin E2 (PGE2) (3 mg) tablets repeated

6 and 24 hours later if no active labour

versus
expectant management group (n = 165): spontaneous labour awaited until 42 weeks.

NST monitoring every 2-3 days

Outcomes Mother: (1) Delivery interval (onset of contractions to delivery in hours) (2) Rate and

indication for operative delivery

Baby: (1) Birthweight (2) Length of baby at birth (3) Incidence of meconium-stained

amniotic fluid (4) Apgar scores (5) Results of umbilical cord pH determination (6)

Perinatal death

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The method of sequence generation was not reported.

Allocation concealment (selection bias) Unclear risk The method of allocation concealment was not reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

31Induction of labour for improving birth outcomes for women at or beyond term (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Egarter 1989 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk 8/180 women in the induction group refused to be induced; and

3/165 women in the expectant group requested induction; and

these 11 women were excluded from analysis post-randomisa-

tion

Selective reporting (reporting bias) Unclear risk No outcomes were pre-specified in the methods, limited infor-

mation was provided for some outcomes (birthweight, Apgar

scores, etc.)

Other bias Unclear risk Appears to be free of other bias, although some imbalance in the

numbers randomised to each group (180 versus 165)

Gelisen 2005

Methods RCT.

Participants Number of women randomised: 600.

Setting: Teaching hospital in Ankara, Turkey.

Inclusion criteria

• Singleton pregnancy.

• Vertex presentation.

• Intact membranes.

• Bishop score of < 5.

• Absence of spontaneous uterine contractions (< 4 per hour).

• Estimated fetal body weight < 4500 g.

• Reactive NST.

• Amniotic fluid index ≥ 5 cm.

• Gestational age at intervention: 41 completed weeks (287 days +/- 1 day).

Exclusion criteria

• Allergic to prostaglandins.

• Previous caesarean section.

• Non-cephalic presentation.

• Body mass index 30 or more before conception.

• Parity 5 or more.

• Low-lying placenta.

• Previous labour induction attempt.

Cervix ripeness: unfavourable - Bishop score < 5.

Just under half the women nulliparous.

Interventions Induction group: labour induction (3 methods)

(1) vaginal administration of 50 mg misoprostol (n = 100),

(2) oxytocin induction (n = 100), and

(3) transcervical insertion of a Foley balloon (n = 100)

versus
expectant management group: spontaneous follow-up with twice-weekly nonstress

testing and amniotic fluid measurement and once-weekly biophysical scoring (n = 300)

; 24% of women were induced after 42 completed weeks
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Gelisen 2005 (Continued)

Outcomes Mother: (1) Oligohydramnios (2) Pre-eclampsia (3) Meconium stained amniotic fluid

(4) Tachysystole (5) Hyperstimulation (6) Vaginal delivery (7) Emergent abdominal

delivery for worrying FHR (8) Failed IOL.

Baby: (1) Shoulder dystocia (2) Meconium aspiration syndrome (3) Fetal anomaly (4)

Low Apgar scores (<7) (5) umbilical artery pH < 7.16 (6) NICU admission (7) Fetal

macrosomia (8) Birthweight (9) Length of hospital stay

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The method of sequence generation was not reported.

Allocation concealment (selection bias) Unclear risk Allocation concealment was by sealed, opaque envelopes but

there is no mention of numbering and sequential opening of the

envelopes

Blinding of participants and personnel

(performance bias)

All outcomes

High risk No blinding: “Staff members in charge of labor were not blinded

to the type of medication used for induction”

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No missing data were reported.

Selective reporting (reporting bias) Low risk All pre-specified outcomes were reported, no apparent evidence

of selective reporting

Other bias Low risk Appears to be free of other bias.

Hannah 1992

Methods RCT.

Participants Number of women randomised: 3418 enrolled (data available only for 3407 women).

Setting: 22 hospitals across Canada.

Inclusion criteria

• Gestational age at intervention: 41 completed weeks or more.

• Singleton pregnancy.

Exclusion criteria

• Cervix dilated ≥ 3 cm.

• Gestational age ≥ 44 weeks.
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Hannah 1992 (Continued)

• Non-cephalic presentation.

• Evidence of a lethal congenital anomaly.

• Maternal diabetes mellitus.

• Pre-eclampsia.

• Intrauterine growth retardation.

• Prelabour rupture of the membranes.

• Need for urgent delivery (e.g. fetal distress or antepartum bleeding).

• Vaginal birth contraindicated (e.g. placenta praevia).

• Previous caesarean section.

• Addiction to drugs or alcohol.

Cervix ripeness: unfavourable at trial entry (first ripening and then IOL in the inter-

vention group)

Interventions Induction group (n = 1701): up to 3 x 0.5 mg doses of prostaglandin E2 gel administered

intracervically (if NST was normal and cervix unfavourable at time of induction = 77%

of women), followed by either AROM or IV oxytocin infusion, or both

Expectant management group (n = 1706): daily fetal movement counting, NST and

amniotic fluid measurement 2-3 times per week. If either the NST or amniotic fluid

volume assessment was abnormal, or other complications developed, labour was induced

(28% of women induced in the expectant group received some form of prostaglandin

E2 (not gel)).

Outcomes Mother: (1) Delivery by caesarean section.

Baby: (1) Perinatal mortality (stillbirth or neonatal death before discharge excluding

deaths caused by lethal congenital abnormalities)

(2) Neonatal morbidity (Apgar score < 7 at 5 min, asphyxial encephalopathy [seizures,

alterations in levels of consciousness or tone, or a need for tube feeding during the first

48 hours of life], or respiratory distress [oxygen requirement > 40% and respiratory rate

> 60 breaths/minute, both within 12 hours after birth and persisting for more than 24

hours, or assisted ventilation for more than 24 hours])

Notes Most women (89%) were enrolled at 41 0/7 to 41 6/7 weeks’ gestation (3% before 41

weeks and 8% at or beyond 42 weeks), of whom 86.2% in the induced group and 63.

6% in the expectant group gave birth before 42 weeks’ gestation

In the induction group, 31% of women were not induced and in the expectant manage-

ment group, 34% of women were induced

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The method of randomisation sequence generation was not re-

ported

Allocation concealment (selection bias) Low risk Randomisation was carried out at a site separate from the trial

(“centrally controlled at McMaster University”)
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Hannah 1992 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk The study was partially blinded; an adjudication of abnormal

neonatal outcomes was undertaken by a neonatologist who was

unaware of the mothers’ group assignments

Incomplete outcome data (attrition bias)

All outcomes

Low risk 7 women whose babies had lethal congenital anomalies were

excluded after randomisation from the analysis of perinatal and

neonatal outcomes - induction group (1 woman) and moni-

toring group (6 women). These post-randomisation exclusions

could have impacted on the perinatal death outcome

Selective reporting (reporting bias) Low risk All pre-specified outcomes were reported. There was no apparent

evidence of selective reporting

Other bias Low risk Appears to be free of other bias; although methods of induction

differed between the induction group and the women requiring

induction in the expectant management group

Heimstad 2007a

Methods RCT.

Participants Number of women randomised: 508.

Setting: St. Olavs University Hospital, Trondheim, Norway.

Inclusion criteria

• Singleton pregnancies.

• Gestational age: 41+ weeks. (At intervention GA = 40+6 and beyond).

• Cephalic presentation.

• No PROM.

Cervix ripeness: all stages included.

Interventions Induction group (n = 254): if cervix favourable (Bishop score ≥ 6) AROM (amniotomy)

+ oxytocin, if not (Bishop score < 6) 50 mcg misoprostol vaginally

versus
expectant management group (n = 254): twice-weekly ultrasound and cardiotocogra-

phy, labour induction after 300 days of pregnancy

Outcomes Mother: mode of birth.

Baby: perinatal and neonatal mortality, neonatal morbidity, for which a score was tallied

(by evaluating the degree of deviation from the potential of a perfect outcome for each

newborn as defined by the authors)

Notes

Risk of bias
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Heimstad 2007a (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Computerised randomisation using blocks of 16 with no strati-

fication

Allocation concealment (selection bias) Low risk Central allocation - clinical trials office.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Loss to follow-up in phone interview: 12 women (4 in induction

group and 8 in monitoring group)

Loss to follow-up in questionnaire: 8 women.

2/254 in labour induction group and 1/254 in expectant man-

agement group declined participation after randomisation; but

these women were included in the analysis

Otherwise, no loss to follow-up reported.

Selective reporting (reporting bias) Low risk All pre-specified outcomes were reported, no apparent evidence

of selective reporting

Other bias Low risk Appears to be free of other bias.

Henry 1969

Methods RCT with inadequately reported randomisation methods.

Participants Number of women randomised: 112.

Setting: Birmingham, United Kingdom.

Inclusion criteria

• Not well specified.

• Gestational age: 41+ weeks.

• Certain of dates.

Exclusion criteria

• Not specified.

Cervix ripeness: not mentioned as a criterion.

Interventions Induction group (n = 55): AROM (amniotomy) and oxytocin

versus
expectant management group (n = 57): weekly amnioscopy.

Number of participants randomised to intervention (surgical) group: 55

Number of participants randomised to control (amnioscopy) group: 57
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Henry 1969 (Continued)

Outcomes Mother: (1) Number of days past term (2) Mode of birth.

Baby: (1) Perinatal death.

Notes 4 women in expectant group and 1 in induction group were randomised before 41 weeks

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The method of sequence generation was

not reported.

Allocation concealment (selection bias) Unclear risk The method of allocation concealment was

not reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not men-

tioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No loss to follow-up or exclusions reported.

Selective reporting (reporting bias) Unclear risk No outcomes were pre-specified in the

methods, but the study reported perinatal

death, mode of birth including caesarean

rate

Other bias Low risk Appears to be free of other bias.

Herabutya 1992

Methods RCT.

Participants Number of women randomised: 108.

Setting: Bangkok, Thailand.

Inclusion criteria

• Certain dates.

• Low risk.

• Gestational age at intervention: 42 completed weeks (immediately after).

Exclusion criteria

• Bishop score of > 6 were judged to have a favourable cervix and were excluded

from the study.

Cervix ripeness: unfavourable cervix (Bishop score 6 or less)
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Herabutya 1992 (Continued)

Interventions Induction group (n = 57): PGE2 intracervical, repeated after 6 hours, AROM and

oxytocin on day 2 according to contractions

versus
expectant management group (n = 51): a) NST between 42 and 43 completed weeks.

2) NST between 43 and 44 completed weeks; women underwent IOL if there were

abnormalities in antepartum fetal testing as nonreactive NST, or variable decelerations

on NST or if Bishop score > 6 on reaching 44 completed weeks’ gestation

Outcomes Mother: (1) Length of first stage of labour (2) Mode of birth (3) Cephalopelvic dispro-

portion (4) Fetal distress (5) Birthweight

Baby: (1) Meconium staining (2) Apgar score < 7 at 1 min (3) Apgar score < 7 at 5 min

(4) Intubation required (5) Admission to special care baby unit (6) Perinatal death

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Sequence generation method not reported.

Allocation concealment (selection bias) Unclear risk Allocation concealment method not reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No loss to follow-up. No post-randomisation exclusions re-

ported

Selective reporting (reporting bias) Low risk No outcomes were pre-specified in the methods, however all

expected outcomes were reported

Other bias Low risk Appears to be free of other bias.

James 2001

Methods RCT.

Participants Number of women randomised: 74.

Setting: Vellore, India.

Inclusion criteria

• Low-risk women.
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James 2001 (Continued)

• Singleton pregnancy.

• Cephalic presentation.

• Gestational age: 41 completed weeks (287 days).

Exclusion criteria

• Presence of risk factors known to increase perinatal mortality and morbidity such

as chronic hypertension, pre-eclampsia, maternal diabetes mellitus, fetal growth

retardation, multiple gestation, hydramnios, premature rupture of membranes,

antepartum haemorrhage and previous caesarean section.

Cervix ripeness: not mentioned as a criterion.

Interventions Induction group (n = 37):

Bishop < 5: cervical ripening with extra-amniotically placed 16F Foley catheter with 20

mL of saline

Bishop > 5: stripping of membranes.

Then, 12 hours later, IOL by AROM and oxytocin infusion

versus
expectant management group (n = 37): daily fetal movement counts; biophysical profile

every second day

Number of participants randomised to intervention group: 37.

Number of participants randomised to control group: 37.

Outcomes Baby: (1) Meconium staining of amniotic fluid (2) Meconium aspiration (3) Apgar

scores [1 and 5 min] (4) Need for neonatal intubation (5) Birthweight (6) Signs of post

maturity (7) Perinatal deaths (8) Abnormal electronic fetal trace monitoring

Mother: (1) Mode of delivery and indications (2) Duration of labour (3) Mean hospital

stay

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk A table of random numbers was used for randomisation.

Allocation concealment (selection bias) Unclear risk Allocation concealment was unclear since “... a series of consec-

utively numbered, sealed envelopes...” was used but no mention

was made of opaqueness of the envelopes

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.
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James 2001 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Low risk No loss to follow-up or post-randomisation exclusion.

Selective reporting (reporting bias) Low risk All of the outcomes mentioned in the methods section were

reported on in the results section

Other bias Low risk Appears to be free of other bias.

Martin 1989

Methods RCT.

Participants Number of women randomised: 22.

Setting: Jackson, USA.

Inclusion criteria

• Gestational age: 41 completed weeks.

• Reliable dates.

Exclusion criteria

• Oligohydramnios with < 1 cm pocket of amniotic fluid in any dimension.

• A non-reactive NST.

• Positive concentration stress test.

• Bishop score > 5.

Cervix ripeness: unripe cervix (Bishop score 5 or less) included

Interventions Induction group (n =12): laminaria tents followed by oxytocin

versus

expectant management group (n = 10): weekly ultrasound for amniotic fluid assessment

and NST

Outcomes Mother: (1) Mode of birth (2) Length of labour (3) Type of analgesia (4) Length of

hospital stay (5) Labour-associated morbidity

Baby: (1) Birthweight (2) Apgar score perinatal deaths (3) Neonatal course (4) Meconium

staining

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The method of sequence generation was not reported.

Allocation concealment (selection bias) Unclear risk Allocation in sealed envelopes but no mention of opaqueness,

numbering and sequential opening envelopes
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Martin 1989 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No loss to follow-up or post-randomisation exclusion reported

Selective reporting (reporting bias) Low risk No outcomes were pre-specified in the methods, however all

expected outcomes were reported

Other bias Low risk Appears to be free of other bias.

NICHHD 1994

Methods RCT.

Participants Number of women randomised: 440.

Setting: University hospitals in the USA.

Inclusion criteria

• Gestational age at trial entry: at least 287 days.

• Gestational age at intervention: 41 to 43 completed weeks (at least 287 days to <

301 days).

Exclusion criteria

• Any medical or obstetric complications requiring IOL, caesarean section or

frequent monitoring of maternal or fetal condition.

Cervix ripeness: unfavourable (Bishop score 6 or less)..

Interventions Induction group (n = 174): 1) cervical priming with PGE2 gel followed 12 hours later

with oxytocin

versus
expectant management group (n = 175): weekly cervix assessments, twice weekly NST

and amniotic fluid volume assessment (n = 175)

A total of 265 women were randomised to the intervention arm; however, 91 of these

women were randomised to placebo gel with oxytocin 12 hours later and these women

have not been included in this review

Outcomes Mother: (1) Time to delivery from randomisation (2) Maternal infection (3) Need for

transfusion (4) Uterine hyperactivity (5) Mode of birth (6) Maternal death.

Baby: (1) Mechanical ventilation (2) Nerve injury (3) Seizures (4) Babies with 1 adverse

outcome (5) Perinatal death (6) Apgar score < 4 at 5 mins (counted as NICU admission)

(7) Late decelerations in labour (8) Meconium in amniotic fluid (9) Meconium in

aspiration pneumonia
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NICHHD 1994 (Continued)

Notes The initial sample size intended was 2800. However, after 18 months and 440 partic-

ipants, the study was stopped, since the incidence of adverse outcome was only 1.1%

and therefore a sample size of 5600 would be required to adequately test the hypothesis

proposed

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk The randomisation sequence generation was performed using a

computer-generated randomisation scheme stratified by site and

gestational age

Allocation concealment (selection bias) Low risk Allocation was concealed by using central allocation by a data

co-ordinating centre

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No loss to follow-up reported.

Selective reporting (reporting bias) Low risk All pre-specified outcomes were reported, no apparent evidence

of selective reporting

Other bias Low risk Appears to be free of other bias.

Nielsen 2005

Methods RCT.

Participants Number of women randomised: 226.

Setting: Army Medical Center, Tacoma, Washington, USA.

Inclusion criteria

• Gestational age at intervention: 39-40 weeks.

• Cephalic presentation.

• Singleton gestation.

• Maternal age of greater than 17 years.

• Candidate for vaginal birth.

• Semi-favorable cervical Bishop score defined as a score of 5 or greater in

nulliparous or 4 or greater in multiparous patients.

Exclusion criteria

• No additional criteria.
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Nielsen 2005 (Continued)

Cervix ripeness: favourable (≥ 5 for nulliparous and ≥ 4 for multiparous women)

Interventions Induction group (n = 116): AROM (amniotomy), oxytocin or both

versus
expectant management group (n = 110): weekly follow-up until 42 weeks. Labour

induced after 42 weeks. Weekly monitoring with cardiotocography and ultrasound,

increased to twice a week after 41 weeks

Outcomes Mother: (1) Randomisation to delivery interval (2) Admission to delivery interval (3)

Indication for admission (4) Epidural analgesia (5) Mode of birth (6) EBL (6) Length

of labour (7) Chorioamnionitis (8) Postpartum days

Baby: (1) Birthweight (2) Admission to NICU (3) Apgar score < 7

Notes The study was discontinued after recruitment of 226 women (target of 600) due to slow

recruitment and no observed difference in the 2 groups

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk The randomisation sequence was generated using a computer-

generated list

Allocation concealment (selection bias) Low risk Allocation concealment was achieved using sequentially num-

bered, opaque, sealed envelopes

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No loss to follow-ups and post randomisation exclusions. 23/

116 (19.8%) in induction group went into spontaneous labour,

10/110 (9.1%) in the expectant management group required

labour induction and results for these women were analysed

according to which group they were randomised to

Selective reporting (reporting bias) High risk Perinatal death was not reported and only 3 neonatal outcomes

were reported

Other bias Low risk Appears to be free of other bias.
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Ocon 1997

Methods RCT (partially translated).

Participants Number of women randomised: 113.

Setting: Gran Canaria, Spain.

Inclusion criteria

• Unknown due to not being translated.

• Gestational age at intervention: 42 completed weeks.

Exclusion criteria

• Unknown, not in translation.

Cervix ripeness: unfavourable (Bishop score < 5).

Interventions Induction group (n = 57): Intracervical PGE2 gel (0.5 mg); unclear whether further

intervention occurred (full translation not available);

versus
expectant management group (n = 56): monitoring by NST, biophysical profile and

amnioscopy

Outcomes Mother: (1) Time to birth, (2) Mode of birth.

Baby: (1) Meconium staining (other outcomes may have been present, but were not

reported in the translation)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The method of sequence generation was not reported ac-

cording to the translation

Allocation concealment (selection bias) Unclear risk The method of allocation concealment was not reported

according to the translation

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No loss to follow-up or post-randomisation exclusion was

reported

Selective reporting (reporting bias) Unclear risk Perinatal deaths appear not to have been reported accord-

ing to the translation, although this has not been verified

by a second translation
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Ocon 1997 (Continued)

Other bias Low risk Appears to be free of other bias.

Roach 1997

Methods RCT.

Participants Number of women randomised: 201.

Setting: Hong Kong, China.

Inclusion criteria

• Gestational age at intervention: 42 completed weeks.

Exclusion criteria

• Pre-eclampsia.

• Gestational diabetes.

• Contraindication to vaginal delivery (e.g. placenta praevia, non-cephalic

presentation).

• Evidence of fetal or maternal compromise.

Cervix ripeness: not mentioned as a criterion.

Interventions Intervention: PGE2 pessaries 6-hourly if necessary

versus
control: serial monitoring with NST (x2) and amniotic fluid index measurements (x1)

weekly

Number of participants randomised to intervention group: 96.

Number of participants randomised to control group: 105.

Outcomes Mother: (1) Spontaneous labour (2) Caesarean section (3) Fetal distress in labour

Baby: (1) Birthweight (2) Apgar score < 7 (1min/5 min) (3) Cord blood pH (4) Admission

to NICU (5) Meconium below the vocal cords

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The method of randomisation sequence generation was not re-

ported

Allocation concealment (selection bias) Unclear risk Allocation in a series of identical envelopes but no mention

of sealed envelopes, opaqueness and sequential numbered en-

velopes

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.
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Roach 1997 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No missing data reported, however. 17/96 (18%) in the induc-

tion group went into spontaneous labour and 12/105 (11%) in

the expectant management group were induced and the results

for these women were included in the analyses

Selective reporting (reporting bias) High risk All pre-specified outcomes were reported, however this study did

not report perinatal mortality

“We did not address perinatal mortality in this study.”

Other bias Low risk Appears to be free of other bias.

Sahraoui 2005

Methods RCT.

Participants Number of women randomised: 150.

Setting: Sousse, Tunisie (Tunisia).

Inclusion criteria

• 41+0 to 41+6 weeks.

• Dates concur with ultrasound before 20 weeks.

• Regular menstrual cycle length 28-30 days.

• Not on contraception for 3 months prior to conception.

• Singleton pregnancy.

• Morphologically normal ultrasound.

• Intact membranes.

• Bishop score less than 4 at initial exam.

• No medical or obstetric complications?

Exclusion criteria

• Presence of risk factors for complication (hypertension, pre-eclampsia, diabetes,

placenta praevia).

• Fetal-pelvic disproportion.

• More than 5 previous pregnancies.

• Previous caesarean section.

• Previous IUFD.

• Medical contraindication to the use of prostaglandins (asthma, glaucoma, heart

disease, allergy to prostaglandins).

150 women in a university hospital in Sousse, Tunisia between 2002-2003

Gestational age 41+ weeks.

Cervix unripe (Bishop score < 4).

Interventions Induction group (n = 75): prostaglandin E2 gel intracervically (daily cervical ripening

by prostaglandin gel, maximum 3 gels)

versus

expectant management group (n = 75): cardiotocography every second day until 42
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Sahraoui 2005 (Continued)

completed weeks. After that, prostaglandin E2 gel if no spontaneous labour

Outcomes Mother: (a) Duration of labour (b) Mode of birth (c) Gestational age at delivery (d)

Duration of mother’s hospital stay (hours) (e) Need for augmentation of labour using

synthetic oxytocin (Recours aux ocytociques) (f ) Effect of Bishop score on admission

on duration of labour (Effet du score de Bishop à l’admission sur la durée (duration) du

travail (labour) (g) Progress in labour (h) Time between final dose of prostaglandin gel

and delivery

Baby: (1) Duration of infant’s hospital stay (hours) (2) Total cost of care (3) Admission

to neonatal unit (4) Stained amniotic fluid (5) Apgar score at 1 minute (6) Perinatal

mortality (7) Macrosomia (8) Signs of post-maturity (9) Need for resuscitation at birth

(10) Number of doses of gel administered

Notes This article is in French.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomisation by computer.

Allocation concealment (selection bias) Unclear risk Article in French. Appears not to have been reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No loss to follow-up and post randomisation exclusions reported

Selective reporting (reporting bias) Low risk Outcomes were appropriately reported.

Other bias Low risk Appears to be free of other bias.

Suikkari 1983

Methods Randomised trial, no further details.

Participants Number of women randomised: 119.

Setting: Lappenranta, Finland.

Inclusion criteria

• Regular menses.

• Gestational age at intervention: 41+ weeks.
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Suikkari 1983 (Continued)

Exclusion criteria

• Cases where the fetal biparietal measure different in mid pregnancy

ultrasonography by over 10 days from the mean curve were excluded.

Cervix ripeness: not a criterion.

Interventions Induction group (n = 66): oxytocin alone or with AROM (amniotomy) depending on

the cervix

versus
expectant management group (n = 53): obstetric examination, NST, biochemical tests

and amniotic fluid determination every 3 days

Outcomes Mother: (1) Mode of birth (reported only as operative) (2) Duration of labour (3) Mean

blood loss during labour (4) Maternal death.

Baby: (1) Mean birthweight (2) Apgar scores (3) Fetal death.

Notes The study is available as an abstract only.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The method of sequence generated was not re-

ported.

Allocation concealment (selection bias) Unclear risk The method of allocation concealment was not

reported.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk No loss to follow-up or post-randomisation ex-

clusion reported

Selective reporting (reporting bias) Unclear risk No outcomes were pre-specified (abstract).

Other bias Unclear risk Unable to identify other bias based on the ab-

stract; some degree of imbalance in numbers ran-

domised to each group (66 and 53)
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Witter 1987

Methods RCT.

Participants Number of women randomised: 200.

Setting: Baltimore, USA.

Inclusion criteria

• Gestational age: 42 completed weeks (enrolled at 41 weeks, intervention at 42

weeks).

• Uncomplicated pregnancy.

Exclusion criteria

No additional criteria.

Cervix ripeness: not mentioned.

Interventions Intervention group (n = 103): Oxytocin infusion with AROM (amniotomy) when

possible.

Expectant management group (n = 97): Estriol measurements 2-3/week.

In both groups women initiated fetal movement counting. If reduced fetal movements,

fetal heart rate and estriol testing were undertaken at 41 completed weeks

Outcomes Mother: (1) GA at delivery (2) Length of hospital stay (3) Urinary estriol/creatinine ratio

(4) Maternal complications (5) Endometritis (6) Pre-eclampsia (7) PROM (8) Caesarean

section + indications.

Baby: (1) Birthweight (2) Biparietal diameter (3) Placental weight (4) Dubowitz score

[assesses infant GA] (5) SGA/AGA/LGA (6) Fetal distress (7) Meconium staining (8)

Infant complications (9) Apgar scores (10) Fetal anomalies (11) Post-mature infants (12)

Meconium aspiration

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk The randomisation sequence was generated using a computer-

generated random number table

Allocation concealment (selection bias) Unclear risk Allocation concealment was achieved using sequentially labelled

sealed envelopes, but there was no mention of opaqueness

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Appears that blinding was not feasible.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Blind outcome assessment was not mentioned.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 35/103 in the intervention group and 39/97 in the expectant

group delivered prior to 42 completed weeks (and were included)

; 3/103 and 2/97 in the IOL and expectant management groups
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Witter 1987 (Continued)

dropped out of the study, but were included in the group to

which they were initially assigned

Selective reporting (reporting bias) High risk No detailed outcomes were pre-specified in the methods. Peri-

natal death was not reported

Other bias Low risk Appears to be free of other bias.

AGA: appropriate for gestational age

AROM: artificial rupture of membranes/amniotomy

CTG: cardiotocograph

EBL: estimated blood loss

FHR: fetal heart rate

GA: gestational age

IOL: induction of labour

ITT: intention-to-treat analysis

IU: international units

IUFD: intra uterine fetal death

LGA: large for gestational age

LMP: last menstrual period

mcg: micrograms

NICU: neonatal intensive care unit

NST: nonstress test

PGE2: prostaglandin E2

PROM: premature rupture of membranes

RCT: randomised controlled trial

SGA: small for gestational age

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Alcalay 1996 PROM at term.

Amano 1999 Alternate allocation trial.

Ascher-Walsh 2000 Compares 2 forms of IOL.

Bell 1993 Trial of cervical ripening not IOL.

Berghella 1994 Membrane stripping to decrease the need for formal IOL.

Boulvain 1998 Membrane stripping to decrease the need for formal IOL.
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(Continued)

Buttino 1990 Trial of cervical ripening not IOL.

Cardozo 1986 Alternate allocation trial.

Cohn 1992 IOL but no numerical results.

Conway 2000 Trial of active versus expectant management in women with oligohydramnios

Damania 1992 Trial of cervical ripening (2 methods) not IOL.

Dare 2002 Trial of cervical ripening not IOL.

de Aquino 2003 2 forms of IOL.

Doany 1997 Trial of cervical ripening not IOL.

Dunn 1989 Intervention not a policy to induce labour compared with expectant management

El-Torkey 1992 Trial of cervical ripening not IOL.

Elliott 1984 Trial of nipple stimulation as a method of cervical ripening. No commitment to delivery within a given

time or protocol

Evans 1983 2 forms of IOL.

Garry 2000 Alternate allocation trial.

Giacalone 1998 Trial of cervical ripening not IOL.

Hage 1993 Trial of cervical ripening not IOL.

Heden 1991 Alternate allocation trial.

Hernandez-Castro 2008 Not a randomised controlled trial.

Imsuwan 1999 This is a randomised controlled trial evaluating the effectiveness of weekly membrane sweeping in labour

initiation for women at 41 completed weeks. It is not evaluating a policy of stopping the pregnancy at 41

weeks

Ingemarsson 1987 Trial of cervical ripening not IOL.

Iqbal 2004 Alternate allocation trial.

Jenssen 1977 Trial of cervical ripening not IOL.

Kadar 1990 Trial of nipple stimulation as a method of cervical ripening. No commitment to delivery within a given

time or protocol
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(Continued)

Katz 1983 Alternate allocation trial.

Kipikasa 2005 Comparing alternate methods for induction of labour.

Klopper 1969 Trial of cervical ripening not IOL.

Knox 1979 Quasi-randomised (last digit of hospital number).

Lee 1997 2 forms of IOL.

Lemancewicz 1999 2 forms of IOL.

Lien 1998 Trial of cervical ripening not IOL.

Lyons 2001 Trial of cervical ripening not IOL.

Magann 1998 Trial of cervical ripening not IOL.

Magann 1999 2 forms of IOL.

Mancuso 1998 2 forms of IOL.

Martin 1978 About 30% of randomly allocated women in both groups were excluded from analysis due to protocol

violations

Meydanli 2003 2 forms of IOL.

Misra 1994 2 forms of IOL.

Müller 1995 2 forms of IOL.

Newman 1997 Trial of cervical ripening not IOL.

Nicholson 2008 Trial where all women were judged to be at risk.

Ohel 1996 Alternate allocation.

Papageorgiou 1992 2 forms of IOL.

Paul 1988 Protocol for RCT only - no results.

Rayburn 1988 Trial of cervical ripening not IOL.

Rayburn 1999 Trial of cervical ripening not IOL.

Roberts 1986 Trial of cervical ripening not IOL.
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(Continued)

Sande 1983 RCT but analysis was by treatment received rather than allocated. 23/76 in IOL and 15/90 in expectant

management groups received the alternate intervention and were analysed as such. It is not possible to

disaggregate the switched groups

Satin 1991 2 forms of IOL.

Sawai 1991 Trial of cervical ripening not IOL.

Sawai 1994 Trial of cervical ripening not IOL.

Stenlund 1999 Mifepristone versus placebo for IOL, but all women given PGE2 if necessary after 48 hours

Su 1996 Both groups induced within 2 days with alternative methods.

Surbek 1997 2 forms of IOL.

Suzuki 1999 Immediate IOL versus expectant management in twin pregnancies

Tylleskar 1979 RCT but > 20% of women excluded in both groups.

Williams 1990 Trial of cervical ripening not IOL.

Wing 2000 Trial of cervical ripening not IOL.

Wong 2002 Trial of cervical ripening not IOL.

Ziaei 2003 Trial of cervical ripening not IOL.

IOL: induction of labour

PGE2: prostaglandin E2

PROM: premature rupture of membranes

RCT: randomised controlled trial

Characteristics of ongoing studies [ordered by study ID]

Rijnders 2007

Trial name or title Costs and effects of amniotomy at home for induction of post-term pregnancy [ISRCTN47736435]

Methods Multicentre parallel RCT

Participants 500 women with a singleton pregnancy (cephalic position), 292 days or more gestation

Interventions Home amniotomy and expectant management of labour versus referral to obstetrician at 294 days for usual

standard care
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Rijnders 2007 (Continued)

Outcomes Perinatal death, stillbirth, newborn death, birth asphyxia, meconium aspiration syndrome

Starting date

Contact information Marlies Rijnders, Leiden, Netherlands

Notes

RCT: randomised controlled trial
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D A T A A N D A N A L Y S E S

Comparison 1. Labour induction versus expectant management by gestational age (all trials)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Perinatal death 17 7407 Risk Ratio (M-H, Fixed, 95% CI) 0.31 [0.12, 0.81]

1.1 39-40 weeks 3 810 Risk Ratio (M-H, Fixed, 95% CI) 0.32 [0.03, 3.09]

1.2 41 weeks 4 998 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.03, 3.17]

1.3 > 41 weeks 10 5599 Risk Ratio (M-H, Fixed, 95% CI) 0.30 [0.09, 0.99]

2 Stillbirth 17 7407 Risk Ratio (M-H, Fixed, 95% CI) 0.30 [0.08, 1.08]

2.1 39-40 weeks 3 810 Risk Ratio (M-H, Fixed, 95% CI) 0.32 [0.03, 3.09]

2.2 41 weeks 4 998 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 8.15]

2.3 > 41 weeks 10 5599 Risk Ratio (M-H, Fixed, 95% CI) 0.28 [0.05, 1.67]

3 Neonatal deaths 17 7407 Risk Ratio (M-H, Fixed, 95% CI) 0.37 [0.10, 1.38]

3.1 39-40 weeks 3 810 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.2 41 weeks 4 998 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 8.01]

3.3 > 41 weeks 10 5599 Risk Ratio (M-H, Fixed, 95% CI) 0.38 [0.09, 1.61]

4 Birth asphyxia 2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

4.1 > 41 weeks 2 757 Risk Ratio (M-H, Fixed, 95% CI) 1.86 [0.51, 6.76]

5 Meconium aspiration syndrome 8 2371 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.34, 0.73]

5.1 41 weeks 3 976 Risk Ratio (M-H, Fixed, 95% CI) 0.27 [0.11, 0.68]

5.2 > 41 weeks 5 1395 Risk Ratio (M-H, Fixed, 95% CI) 0.61 [0.40, 0.92]

6 Newborn intensive care unit

admission

10 6161 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.78, 1.04]

6.1 39-40 weeks 1 226 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

6.2 41 weeks 1 600 Risk Ratio (M-H, Fixed, 95% CI) 0.87 [0.42, 1.79]

6.3 > 41 weeks 8 5335 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.78, 1.04]

7 Apgar score less than 7 at 5

minutes

10 5379 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.44, 1.18]

7.1 39-40 weeks 1 226 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7.2 41 weeks 2 376 Risk Ratio (M-H, Fixed, 95% CI) 0.55 [0.12, 2.55]

7.3 > 41 weeks 7 4777 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.44, 1.26]

8 Birthweight > 4000 g 6 5217 Risk Ratio (M-H, Fixed, 95% CI) 0.73 [0.64, 0.84]

8.1 41 weeks 1 600 Risk Ratio (M-H, Fixed, 95% CI) 0.31 [0.20, 0.48]

8.2 > 41 weeks 5 4617 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.73, 0.99]

9 Birthweight (g) 9 2579 Mean Difference (IV, Random, 95% CI) -57.79 [-99.84, -15.

73]

9.1 39-40 weeks 1 226 Mean Difference (IV, Random, 95% CI) -145.0 [-248.38, -

41.62]

9.2 41 weeks 1 302 Mean Difference (IV, Random, 95% CI) -70.00 [-160.28, 20.

28]

9.3 > 41 weeks 7 2051 Mean Difference (IV, Random, 95% CI) -42.92 [-89.94, 4.

09]

10 Caesarean section 21 8749 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.81, 0.97]

10.1 37-39 weeks 1 716 Risk Ratio (M-H, Fixed, 95% CI) 0.58 [0.30, 1.11]

10.2 39-40 weeks 3 810 Risk Ratio (M-H, Fixed, 95% CI) 0.74 [0.38, 1.41]

10.3 < 41 weeks 1 231 Risk Ratio (M-H, Fixed, 95% CI) 1.49 [0.90, 2.47]

10.4 41 weeks 4 998 Risk Ratio (M-H, Fixed, 95% CI) 0.74 [0.58, 0.96]
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10.5 > 41 weeks 12 5994 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.82, 1.00]

11 Operative vaginal birth (forceps

or ventouse)

12 6227 Risk Ratio (M-H, Fixed, 95% CI) 1.10 [1.00, 1.21]

11.1 37-39 weeks 1 716 Risk Ratio (M-H, Fixed, 95% CI) 1.74 [1.24, 2.45]

11.2 39-40 weeks 2 571 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.43, 2.04]

11.3 41 weeks 2 96 Risk Ratio (M-H, Fixed, 95% CI) 1.09 [0.40, 2.98]

11.4 > 41 weeks 7 4844 Risk Ratio (M-H, Fixed, 95% CI) 1.05 [0.95, 1.16]

12 Postpartum haemorrhage 2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

12.1 > 41 weeks 2 757 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.58, 1.44]

Comparison 2. Labour induction versus expectant management by cervical status

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Perinatal death 17 7407 Risk Ratio (M-H, Fixed, 95% CI) 0.31 [0.12, 0.81]

1.1 Cervix favourable 3 831 Risk Ratio (M-H, Fixed, 95% CI) 0.30 [0.01, 7.27]

1.2 Cervix unfavourable 7 4938 Risk Ratio (M-H, Fixed, 95% CI) 0.29 [0.07, 1.17]

1.3 Not mentioned/not

separated

7 1638 Risk Ratio (M-H, Fixed, 95% CI) 0.34 [0.08, 1.41]

2 Stillbirth 17 7407 Risk Ratio (M-H, Fixed, 95% CI) 0.30 [0.08, 1.08]

2.1 Cervix favourable 3 831 Risk Ratio (M-H, Fixed, 95% CI) 0.30 [0.01, 7.27]

2.2 Cervix unfavourable 7 4938 Risk Ratio (M-H, Fixed, 95% CI) 0.27 [0.05, 1.66]

2.3 Not mentioned/not

separated

7 1638 Risk Ratio (M-H, Fixed, 95% CI) 0.35 [0.04, 3.31]

3 Neonatal death 17 7406 Risk Ratio (M-H, Fixed, 95% CI) 0.37 [0.10, 1.38]

3.1 Cervix favourable 3 830 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.2 Cervix unfavourable 7 4938 Risk Ratio (M-H, Fixed, 95% CI) 0.31 [0.03, 2.98]

3.3 Not mentioned/not

separated

7 1638 Risk Ratio (M-H, Fixed, 95% CI) 0.40 [0.08, 2.06]

4 Birth asphyxia 2 757 Risk Ratio (M-H, Fixed, 95% CI) 1.86 [0.51, 6.76]

4.1 Cervix favourable 1 249 Risk Ratio (M-H, Fixed, 95% CI) 3.02 [0.12, 73.52]

4.2 Cervix unfavourable 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4.3 Not mentioned/not

separated

1 508 Risk Ratio (M-H, Fixed, 95% CI) 1.67 [0.40, 6.90]

5 Meconium aspiration syndrome 8 2371 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.34, 0.73]

5.1 Cervix favourable 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.2 Cervix unfavourable 4 1401 Risk Ratio (M-H, Fixed, 95% CI) 0.46 [0.30, 0.70]

5.3 Not mentioned/not

separated

4 970 Risk Ratio (M-H, Fixed, 95% CI) 0.69 [0.30, 1.58]

6 Newborn intensive care unit

admission

10 6161 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.78, 1.04]

6.1 Cervix favourable 2 475 Risk Ratio (M-H, Fixed, 95% CI) 3.02 [0.12, 73.52]

6.2 Cervix unfavourable 5 4568 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.76, 1.04]

6.3 Not mentioned/not

separated

3 1118 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.64, 1.32]

7 Apgar score less than 7 at 5

minutes

10 5379 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.44, 1.18]

7.1 Cervix favourable 2 475 Risk Ratio (M-H, Fixed, 95% CI) 3.02 [0.12, 73.52]
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7.2 Cervix unfavourable 4 3921 Risk Ratio (M-H, Fixed, 95% CI) 0.77 [0.44, 1.35]

7.3 Not mentioned/not

separated

4 983 Risk Ratio (M-H, Fixed, 95% CI) 0.47 [0.16, 1.44]

8 Birthweight > 4000 g 6 5217 Risk Ratio (M-H, Random, 95% CI) 0.74 [0.51, 1.05]

8.1 Cervix favourable 1 249 Risk Ratio (M-H, Random, 95% CI) 2.02 [0.62, 6.52]

8.2 Cervix unfavourable 4 4460 Risk Ratio (M-H, Random, 95% CI) 0.64 [0.37, 1.10]

8.3 Not mentioned/not

separated

1 508 Risk Ratio (M-H, Random, 95% CI) 0.83 [0.69, 0.99]

9 Birthweight (g) 9 2579 Mean Difference (IV, Random, 95% CI) -57.79 [-99.84, -15.

73]

9.1 Cervix favourable 2 475 Mean Difference (IV, Random, 95% CI) -43.20 [-240.35,

153.96]

9.2 Cervix unfavourable 3 759 Mean Difference (IV, Random, 95% CI) -56.66 [-134.56, 21.

23]

9.3 Not mentioned/not

separated

4 1345 Mean Difference (IV, Random, 95% CI) -68.39 [-117.47, -

19.31]

10 Caesarean section 21 8749 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.81, 0.97]

10.1 Cervix favourable 3 831 Risk Ratio (M-H, Fixed, 95% CI) 1.12 [0.76, 1.65]

10.2 Cervix unfavourable 8 5051 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.80, 0.98]

10.3 Not mentioned/not

separated

10 2867 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.70, 1.02]

11 Operative vaginal birth (forceps

or ventouse)

12 6227 Risk Ratio (M-H, Fixed, 95% CI) 1.10 [1.00, 1.21]

11.1 Cervix favourable 2 571 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.43, 2.04]

11.2 Cervix unfavourable 4 3650 Risk Ratio (M-H, Fixed, 95% CI) 1.06 [0.95, 1.18]

11.3 Not mentioned/not

separated

6 2006 Risk Ratio (M-H, Fixed, 95% CI) 1.26 [1.01, 1.56]

12 Postpartum haemorrhage 2 757 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.58, 1.44]

12.1 Cervix favourable 1 249 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.21, 4.90]

12.2 Cervix unfavourable 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

12.3 Not mentioned/not

separated

1 508 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.57, 1.45]

A D D I T I O N A L T A B L E S

Table 1. Causes of death (stillbirths and livebirth deaths)

Study Cause of death

Intervention Group Control Group

Cole 1975 None 1. Congenital heart condition

(Stillbirth) GA at detection of death not reported.

Egarter 1989 None 1. Cord complication

(Stillbirth) GA at detection of fetal death was 40 + 3 weeks.

Dyson 1987 None 1. Meconium aspiration and persistent fetal circulation

(Livebirth) GA at birth was 43 + 4 and the timing of death
after birth was not reported.
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Table 1. Causes of death (stillbirths and livebirth deaths) (Continued)

Gelisen 2005 None 1. Intrauterine fetal death

(Stillbirth) GA at death 41 + 5 weeks.

Hannah 1992 None 1. Hypoxic ischaemic encephalopathy

(Stillbirth) GA at detection of death not reported.
2. Massive aspiration of meconium

(Stillbirth) GA at detection of death not reported.

Heimstad 2007a None 1. Birth asphyxia secondary to a true knot in the um-

bilical cord

(Livebirth) Birth at 294 days GA; death at 2 days of age.

Henry 1969 None 1. Stillbirth in a patient with an abnormal glucose tol-

erance test

(Stillbirth) GA at detection of death not reported.
2. Neonatal death from meconium inhalation in a pa-

tient with a positive amnioscopy who refused surgical

induction of labour

(Livebirth) GA at detection of death not reported.

Sahraoui 2005 None 1. Intrauterine fetal death

(Stillbirth) Death detected at 42 weeks GA.

Bergsjo 1989 1.Severe malformations

(Livebirth)
GA at birth and timing of death
after birth not reported

1.Malformation

(Livebirth) GA at birth and timing of death after birth not
reported.
2. Pneumonia

(Livebirth) GA at birth and timing of death after birth not
reported.

Herabutya 1992 None 1. Congenital abnormality

(Livebirth) Birth at 43 weeks. Death at 3 days of age.

GA: gestational age

F E E D B A C K
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Marowitz, 14 April 2011

Summary

Both my students and myself are unable to understand the following sentence in text for ‘Effects of the intervention’:

“Women induced at 37 to 40 completed weeks were more likely to have a caesarean section with expectant management than those in

the labour induction group (RR 0.58; 95% CI 0.34 to 0.99).”

Are there errors in the wording of this sentence?

[Comment submitted by Amy Marowitz, April 2011]

Reply

Thank you for your feedback. We have corrected the error.

Contributors

AM Gülmezoglu

W H A T ’ S N E W

Last assessed as up-to-date: 24 April 2012.

Date Event Description

31 March 2012 New citation required and conclusions have changed Whilst the overall conclusions have not changed, there

is now evidence to show that induction of labour at or

beyond term is associated with a lower rate of caesarean

section

31 March 2012 New search has been performed Search updated - no new trials identified.

Trial reports that were previously awaiting classifica-

tion have now been incorporated into the review. We

have added three new included trials (Heimstad 2007a;

Nielsen 2005; Sahraoui 2005), three new excluded tri-

als (Hernandez-Castro 2008; Imsuwan 1999; Nicholson

2008) and one ongoing trial (Rijnders 2007).

This updated review is now comprised of 22 included stud-

ies (reporting on 9383 women); 64 excluded studies and

one ongoing study

Results are now presented as 37-39 weeks; 39-40 weeks; <

41 weeks, 41 weeks and > 41 weeks

A new author joined the team to help prepare this update.
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H I S T O R Y

Protocol first published: Issue 4, 2004

Review first published: Issue 4, 2006

Date Event Description

6 July 2011 Amended Error corrected in response to feedback from Amy

Marowitz (Feedback).

6 July 2011 Feedback has been incorporated Feedback from Amy Marowitz added.

14 July 2009 Amended Search updated. Eight reports of five trials added

to Studies awaiting classification (Heimstad 2007a;

Hernandez-Castro 2008a; Imsuwan 1999a; Nicholson

2008a; Rijnders 2007a)

3 September 2008 Amended Converted to new review format.

28 February 2007 Amended The Implications for research section has been

amended to include the uncertainty about timing of

labour induction beyond term, which was unintention-

ally left out during the revision process

21 August 2006 New citation required but conclusions have not

changed

This version has been re-written, including a new pro-

tocol which now limits the scope to labour induction

30 June 2006 New search has been performed The previous version of this review included studies

up to 1997 and included 21 labour induction trials

(Crowley 2006). This version has been re-written, in-

cluding a new protocol which now limits the scope to

labour induction, and includes 19 trials. Thirteen of the

21 trials included in the previous version are included in

this version. The remaining eight trials were excluded

because of alternate allocation (Cardozo 1986; Heden

1991; Katz 1983), a high proportion of postrandomiza-

tion exclusion (greater than 30% in Martin 1978 and

greater than 24% in Tylleskar 1979), cervical ripening

with breast stimulation (Elliott 1984; Kadar 1990), and

analysis by intervention received (i.e. groups switched,

Sande 1983). Six trials published since the publication

of the previous version have been included in this up-

date (Chakravarti 2000; Chanrachkul 2003; Gelisen

2005; James 2001; Ocon 1997; Roach 1997).
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C O N T R I B U T I O N S O F A U T H O R S

AM Gulmezoglu (AMG) wrote the protocol with input from CA Crowther. For this update, AMG and P Middleton (PM) extracted

data. PM and Emer Heatley assessed risk of bias. All four authors contributed to drafting and editing of the full review and update.

AMG is the guarantor of the review.
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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

Results are now presented as 37-39 weeks; 39-40 weeks; < 41 weeks, 41 weeks and > 41 weeks.

The methods have been updated to reflect the latest Cochrane Handbook for Systematic Reviews of Interventions Version (Higgins 2011).

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Labor, Induced [adverse effects]; ∗Pregnancy, Prolonged; Cesarean Section; Infant Mortality; Infant, Newborn; Randomized Controlled

Trials as Topic; Risk

MeSH check words

Female; Humans; Pregnancy
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