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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 to awaiting spontaneous labour or

later induction of labour.

Search strategy

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (June 2006).

Selection criteria

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

induction to a policy of awaiting spontaneous onset of labour. Trials comparing cervical ripening methods, membrane stripping/

sweeping or nipple stimulation without any commitment to delivery within a certain time were excluded.

Data collection and analysis

Two review authors independently evaluated potentially eligible trials and extracted data. Outcomes are analysed in two main categories:

gestational age and cervix status.

Main results

We included 19 trials reporting on 7984 women. A policy of labour induction at 41 completed weeks or beyond was associated with

fewer (all-cause) perinatal deaths (1/2986 versus 9/2953; relative risk (RR) 0.30; 95% confidence interval (CI) 0.09 to 0.99). The

risk difference is 0.00 (95% CI 0.01 to 0.00). If deaths due to congenital abnormality are excluded, no deaths remain in the labour

induction group and seven deaths remain in the no-induction group. There was no evidence of a statistically significant difference

in the risk of caesarean section (RR 0.92; 95% CI 0.76 to 1.12; RR 0.97; 95% CI 0.72 to 1.31) for women induced at 41 and 42

completed weeks respectively. 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). There were fewer babies with meconium

aspiration syndrome (41+: RR 0.29; 95% CI 0.12 to 0.68, four trials, 1325 women; 42+: RR 0.66; 95% CI 0.24 to 1.81, two trials,

388 women).

Authors’ conclusions

A policy of labour induction after 41 completed weeks or later compared to awaiting spontaneous labour either indefinitely or at least

one week is associated with fewer perinatal deaths. However, the absolute risk is extremely small. Women should be appropriately

counselled on both the relative and absolute risks.
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P L A I N L A N G U A G E S U M M A R Y

Induction of labour in 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 within the normal range. Births before 37 weeks are considered premature because these babies often have breathing

difficulties and other problems as some of their organs will not yet be fully matured, e.g. their livers. Births after 42 weeks seem to carry

a slightly increased risk for the baby, and this review sought to find out if induction of labour at a prespecified time could reduce this

increased risk or not. There are currently no tests that can tell if a baby would be better to be left in the womb or be induced and born,

so arbitrary time limits have been suggested. The review of trials found 19 studies involving almost 8000 women given induction of

labour at various times from 38 weeks to over 42 weeks’ gestation; some were quite old trials and the quality was variable. The review

grouped the trials by induction at (1) 37 to 40 weeks; (2) 41 completed weeks; and (3) 42 completed weeks, compared with waiting to a

later date. There were fewer baby deaths when a labour induction policy was implemented after 41 completed weeks or later. However,

such deaths were rare with either policy. 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. For 5% to 10% of women, their pregnancies

continue beyond 294 days (42 completed weeks) and are described

as being ’post-term’ or ’postdate’ (Olesen 2003). 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 pregnancies beyond term.

After 41 weeks, neonatal and postneonatal death risk increased sig-

nificantly. Olesen et al conducted a cross-sectional study of birth

registry data between 1978 to 1993 in Denmark (Olesen 2003)

showing similar results, that is, significant 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 perinatal death was 0.4% in

the post-term group and 0.3% in the term group in the Olesen

et al study. These findings 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 (Neilson 1998). 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 in-

duction may itself cause problems especially when the cervix is not

favourable. Furthermore, the ideal timing for induction of labour

is not clear. In the past there was a tendency to await spontaneous

labour until 42 completed weeks. However, the earlier version of

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

at or from 41 weeks reduced perinatal mortality without increas-

ing caesarean section and other adverse outcomes (Crowley 2004).

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 (un)favourable 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, 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 2001) and vaginal (Hofmeyr 2003) miso-

prostol for labour induction have been reviewed. A low-dose vagi-

nal misoprostol regimen seems to be as effective as other induction

agents while orally, a slightly higher dose of misoprostol may be

used.

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. In this update,

we evaluate 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

The hypothesis tested in this review is that a policy of labour in-

duction at or beyond term compared with a policy of awaiting
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spontaneous labour indefinitely (until a later gestational age or un-

til a maternal or fetal indication for induction of labour is identi-

fied) improves pregnancy outcomes for the infant and the mother.

C R I T E R I A F O R C O N S I D E R I N G

S T U D I E S F O R T H I S R E V I E W

Types of studies

Randomized controlled trials were eligible for inclusion in the

review. 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

ruptured membranes.

Types of intervention

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, misopros-

tol, +/- oxytocin), protocol used (dosage of any drugs, timing, fre-

quency of use and mode of administration);

(3) expectant management protocols (intensity of fetal well-being

assessment and fetal monitoring techniques used).

Types of outcome measures

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

fined as intrauterine deaths plus newborn deaths in the first week

of life. Other important outcomes included the following.

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

S E A R C H M E T H O D S F O R

I D E N T I F I C A T I O N O F S T U D I E S

See: methods used in reviews.

We contacted the Trials Search Co-ordinator to search the

Cochrane Pregnancy and Childbirth Group’s Trials Register

(June 2006).

The Cochrane Pregnancy and Childbirth Group’s Trials Register

is maintained by the Trials Search Co-ordinator and contains

trials identified from:

(1) quarterly searches of the Cochrane Central Register of

Controlled Trials (CENTRAL);

(2) monthly searches of MEDLINE;

(3) handsearches of 30 journals and the proceedings of major

conferences;

(4) weekly current awareness search of a further 37 journals.

Details of the search strategies for CENTRAL and MEDLINE,

the list of handsearched journals and conference proceedings,

and the list of journals reviewed via the current awareness service

can be found in the ’Search strategies for identification of studies’
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section within the editorial information about the Cochrane

Pregnancy and Childbirth Group.

Trials identified through the searching activities described above

are given a code (or codes) depending on the topic. The codes

are linked to review topics. The Trials Search Co-ordinator

searches the register for each review using these codes rather than

keywords.

We did not apply any language restrictions.

M E T H O D S O F T H E R E V I E W

Methodological quality assessment

We evaluated trials under consideration for methodological

quality and appropriateness for inclusion, without consideration

of their results. Any differences of opinion were resolved by

discussion. There was no blinding of authorship (Higgins 2005).

Methodological quality assessment included:

(1) allocation concealment: A = adequate, B = unclear, C =

inadequate (will be excluded);

(2) performance bias: blinding of carers and women is difficult

to achieve in these trials as the interventions relate to a particular

timing of birth;

(3) detection bias: blind outcome assessments (A = done, B =

unclear/not reported, C = not done);

(4) attrition bias: loss to follow ups were systematically recorded. If

there are unexplained imbalances or if the outcome is available in

less than 80% of the participants, the study was not used for that

outcome. If this occurred for all outcomes, the study was excluded.

Data extraction

We extracted data for all relevant outcomes to predesigned forms

for ease of extraction. AM Gulmezoglu and P Middleton extracted

the data for all trials whether they were included in the previously

published version or not. We resolved discrepancies by discussion.

Analysis strategy

The statistical analyses were conducted using the Review Manager

software (RevMan 2003). We analysed categorical data using

relative risks and 95% confidence intervals. We assessed statistical

heterogeneity between trials using both the chi-squared test and

the I² statistic. Where there was no significant heterogeneity (P

> 0.1, I2 < 25%), we pooled data using a fixed-effect model. If

we encountered moderate heterogeneity (I2 between 25% and

50%), we used the random-effects model and for significant

heterogeneity (I2 > 50 %) we did not analyse the totals. We

tried to identify the sources of heterogeneity by looking at trial

characteristics.

The earlier version of this review (Crowley 2004) used the Peto

odds ratio (Peto OR) statistic. We used relative risk (RR) as this is

widely recommended within The Cochrane Collaboration and by

the Cochrane Pregnancy and Childbirth Group. The Peto OR is

an appropriate statistic for meta-analysis when there are cells with

’zero’ counts such as the case with the perinatal death data in this

review (PCG 2005). We reported the main analysis with both RR

and Peto OR and discussed the interpretation in the discussion

section.

Intention-to-treat analysis

The analysis was based on ’available cases’ as recommended in

the Cochrane Handbook for Systematic Reviews of Interventions

(Higgins 2005a). There were no imputations for missing outcome

data. There were protocol violations such as postrandomization

exclusions and women not receiving the allocated treatment.

These occurred in both directions. Some women allocated to

induction of labour had spontaneous labour and some due

for expectant management had induction of labour for various

reasons. We included these data in the allocated groups (either

using information published or seeking clarification from authors)

as much as possible (see below in methodological quality).

Sensitivity analysis

We planned to conduct sensitivity analysis according to the

allocation concealment score, should the available data allow it. We

did not conduct formal sensitivity analysis because of the limited

number of studies for each comparison and outcome but discussed

the impact of quality in the discussion narratively.

Subgroup analysis

We planned to conduct a priori subgroup analyses by:

(1) gestational age by week of gestation. The main groups here are

gestational ages 37 to 40 + 6 and 41 + 0 and beyond. However, we

will look at each week of gestation if data permit in future updates;

(2) condition of cervix (favourable: Bishop score six or more;

unfavourable less than six);

(3) by method of induction (including dosage, timing, frequency

and mode of administration).

We conducted the first two analyses. We did not have sufficient

data to look at the results per week of gestation and by method

of induction (most were similar, see ’Characteristics of included

studies’ table).

D E S C R I P T I O N O F S T U D I E S

Nineteen trials (reporting on 7984 women) were included and 59

potentially eligible trials were excluded. Most of the excluded trials

were comparisons of different labour induction or cervical ripen-

ing protocols. More details are provided in the ’Characteristics of

excluded studies’ table. There is one ongoing trial in Trondheim,

Norway that has completed recruitment of 508 women and the

data are currently being analysed (Norway 2006).

Gestational age

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

Most trials intervened at 41 completed weeks (Augensen 1987;
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Chakravarti 2000; Chanrachkul 2003; Dyson 1987; Gelisen

2005; Hannah 1992; Henry 1969; James 2001; Martin 1989;

NICHHD 1994; Suikkari 1983), three intervened at 38 to 40

weeks (Breart 1982; Cole 1975; Egarter 1989) and five after 42

completed weeks (Bergsjo 1989; Herabutya 1992; Ocon 1997;

Roach 1997; Witter 1987). All three trials intervening at 38 to 40

weeks were conducted before 1990.

Cervix status

Most trials did not mention or specify cervix status as a criterion

(Augensen 1987; Bergsjo 1989; Breart 1982; Chakravarti 2000;

Cole 1975; Hannah 1992; Henry 1969; James 2001; Roach 1997;

Suikkari 1983; Witter 1987). Six trials included women with un-

favourable cervix and two with favourable cervical status (Chan-

rachkul 2003; Egarter 1989).

Settings

Twelve trials were conducted in various industrialised country set-

tings (seven in Europe (Augensen 1987; Breart 1982; Cole 1975;

Egarter 1989; Henry 1969; Ocon 1997; Suikkari 1983), four

in USA (Dyson 1987; Martin 1989; NICHHD 1994; Witter

1987); one in Canada (Hannah 1992) and the remaining seven

were conducted in China (Hong Kong - Roach 1997) and one in

Wuhan (Bergsjo 1989), Turkey (Gelisen 2005), Thailand (Chan-

rachkul 2003; Herabutya 1992) and India (Chakravarti 2000;

James 2001)). All trials were conducted in hospitals with various

intensities of fetal monitoring both in the induction and expec-

tant management groups (see ’Characteristics of included studies’

table). Labour induction was by oxytocin and artificial rupture

of membranes in most trials. In trials recruiting women with un-

favourable cervix priming with prostaglandins or laminaria were

usually undertaken before induction. The Gelisen 2005 trial had

three labour induction arms with misoprostol, oxytocin and Foley

catheter.

Expectant management protocols

Expectant management protocols usually included various com-

binations of fetal heart rate monitoring, ultrasound for amniotic

fluid measurements and, in earlier studies, biochemical tests. In

seven trials, no gestational age limit was imposed or reported. In

five trials, women in the expectant management group were in-

duced at 44 completed weeks (Chanrachkul 2003; Hannah 1992;

Herabutya 1992; Martin 1989; NICHHD 1994), in two trials at

43 weeks (Augensen 1987; Bergsjo 1989) and in two trials at 42

weeks (Chanrachkul 2003; Gelisen 2005).

In the remaining three trials with early term (37 to 40 weeks)

induction (Breart 1982; Cole 1975; Egarter 1989), women in the

expectant arms were induced at 42 weeks.

M E T H O D O L O G I C A L Q U A L I T Y

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

as abstracts and despite intensive searches we could not locate

full publications of the studies. Alternate allocation trials were

not eligible for inclusion and led to the exclusion of three trials

included in the previous version of the review. Seventeen of the

19 trials had unclear (B score) allocation concealment. The trials

with adequate allocation concealment were Hannah 1992 (3418

women, Canada) and NICHHD 1994 (440 women, USA).

None of the trials mentioned any attempt at blind outcome as-

sessments. This is difficult due to the nature of the intervention,

but possible. The main outcome perinatal death is a hard outcome

and the lack of blind outcome assessment should not bias its mea-

surement.

Protocol violations occurred in most trials in both groups; that is,

up to 30% women assigned to labour induction delivered spon-

taneously and others assigned to expectant management ended

up with labour induction for various reasons (often due to un-

satisfactory fetal test results) in some trials. Seven trials explicitly

reported outcomes according to the allocated group (Augensen

1987; Bergsjo 1989; Breart 1982; Gelisen 2005; NICHHD 1994;

Roach 1997; Witter 1987). In four trials less than 10% of women

were excluded postrandomization (Cole 1975; Egarter 1989; Ge-

lisen 2005; Hannah 1992) and it seems safe to assume that the

remaining women were analysed according to the allocated group.

Six trials did not report any protocol violations or postrandomiza-

tion exclusions (Chakravarti 2000; Herabutya 1992; James 2001;

Martin 1989; Ocon 1997; Suikkari 1983). Loss to follow up

seemed to be minimal in most trials. There were no losses to follow

up in Dyson 1987 and Henry 1969.

R E S U L T S

Perinatal deaths (Graphs 01.01, 01.02, 01.03)

Fewer perinatal deaths occurred in the labour induction groups in

all three gestational age groups although the differences did not

reach statistical significance. The relative risk (RR) of perinatal

death in the 41 week group was 0.25 with 95 % confidence interval

(CI) between 0.05 to 1.18 (10 trials, 0/2835 versus 6/2808). When

41 and 42 completed weeks groups are analysed together (post-

term group), the RR is 0.30 (95% CI 0.09 to 0.99; 12 trials, 5939

women).

For all gestational age groups if deaths due to congenital anomalies

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

nine deaths in the expectant management group. The perinatal

deaths seem to be evenly distributed between in utero and early

newborn deaths. Of the nine perinatal deaths observed in the

expectant management policy groups, four occurred as stillbirths

and five occurred in the first seven days of life.

The cervical state subgroups did not show statistically or clinically

significant differences.

Birth asphyxia (Graph 01.05)
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Birth asphyxia was reported in only one study (Chanrachkul 2003)

and there was a single case in the labour induction group (1/124

versus 0/125). There were more babies requiring immediate care

(“réanimation”) in the labour induction group in the Breart trial

(29/481 versus 7/235, RR 2.02; 95% CI 0.90 to 4.55) (Breart

1982).

Other perinatal outcomes (Graphs 01.06, 01.07, 01.08, 01.09,

01.10)

Meconium aspiration syndrome and Apgar score less than seven at

five minutes were reported in the 41 week and 42 week groups. In

the 41 week group, labour induction reduced the risk of meconium

aspiration syndrome (RR: 0.29; 95% CI 0.12 to 0.68; four trials,

1325 women) significantly. In the 42 week group, the difference

was not statistically significant although fewer babies in the labour

induction group suffered from meconium aspiration syndrome

(RR: 0.66; 95% CI 0.24 to 1.81). There does not seem to be

a clinically significant reduction in newborn intensive care unit

admissions in any gestational age group (graph 01.07).

Labour induction after 41 weeks was associated with fewer in-

fants with birthweight greater than 4000 g in three (Gelisen 2005;

Hannah 1992; NICHHD 1994) of the four trials that reported

this outcome. The results were not totalled because of significant

heterogeneity. Mean birthweight was similar in the labour induc-

tion and expectant management groups in the 41 week gestational

age group. In the 42 week group, babies in the labour induction

group had smaller mean birthweight (weighted mean difference

-101.67; 95% CI -179.12 to -24.23; three trials, 509 women).

This outcome was not prespecified in the protocol.

Caesarean section and assisted vaginal birth (Graphs 01.11,

01.12, 02.11, 02.12)

Eighteen trials, involving 7865 women, reported on caesarean sec-

tion. There was no evidence of a statistically significant difference

in the risk of caesarean section (RR 0.92; 95% CI 0.76 to 1.12;

RR 0.97; 95% CI 0.72 to 1.31) for women induced at 41 and 42

completed weeks respectively. Women induced at 37 to 40 com-

pleted weeks more 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).

Ten trials, involving 5493 women, reported on assisted vaginal

delivery. There was no evidence of a statistically significant differ-

ence in the risk of assisted vaginal delivery (RR 1.05; 95% CI 0.94

to 1.17; RR 0.95; 95% CI 0.65 to 1.38) for women induced at

41 and 42 completed weeks respectively. Women induced at 37 to

40 completed weeks more were less likely to have an assisted vagi-

nal delivery with expectant management than those in the labour

induction group (RR 1.71; 95% CI 1.23 to 2.39).

Obstetric outcomes were analysed in the second comparison which

presents the results by cervical status. No differences between a

policy of labour induction and expectant management were iden-

tified for caesarean section or assisted vaginal birth. We did not

produce a summary estimate because of significant heterogeneity

for these outcomes. The interpretation of the cervical state sub-

group analyses was limited by the small number of studies report-

ing which women had favourable (two trials) or unfavourable cer-

vices (six trials).

Maternal anxiety or satisfaction with care were not reported in any

of the trials.

D I S C U S S I O N

A policy of routine labour induction at 41 completed weeks or

later compared to waiting for the onset of spontaneous labour for

at least one week is associated with fewer perinatal deaths and

meconium aspiration syndrome. The absolute number of perina-

tal deaths is quite small (0.03% 1/3285 versus 0.33% 11/3238)

and there was one stillbirth reported among the seven trials that

included 1817 women since 1992. If perinatal deaths due to con-

genital abnormalities are excluded the number of deaths in the

labour induction and expectant management groups are zero ver-

sus nine (as opposed to one versus nine). It is probably more ap-

propriate to keep the 37 to 40 week group separate. A policy of

routine labour induction at 37 to 40 completed weeks for women

with uncomplicated pregnancies would not be justifiable given the

risks of respiratory distress syndrome and related adverse neonatal

effects related to prematurity. In the 37 to 40 week group there

were two deaths in the expectant (later induction) group and none

in the induction group in the two trials that reported deaths.

The review confirms the overall findings of the previous version

of the review (Crowley 2004) but this version was rewritten with

a new protocol and differs from the previous in two respects (in

addition to six recent trials). We excluded eight trials by applying

more strict methodological criteria. The second difference is the

use of relative risk (RR) instead of Peto odds ratio (Peto OR).

We used RR as per the current recommendations within The

Cochrane Collaboration and the Cochrane Pregnancy and Child-

birth Group. However, Peto OR performs well when the data are

sparse (PCG 2005). If Peto OR is used to analyse perinatal deaths,

the point estimate is 0.20 (95% confidence interval (CI) 0.06 to

0.69) for the gestational age 41 weeks or more.

Fetal monitoring in the expectant arms mostly included twice

weekly nonstress tests and amniotic fluid index measurements

and it can perhaps be speculated that in the urban, relatively

well-equipped settings and where women can access these services

expectant management could be safely practised. The number

needed to treat to prevent one perinatal death is not very helpful

as it varies between 100 to infinity.

The data regarding caesarean section are more difficult to inter-

pret because of heterogeneity among trials. Several trials reported

higher caesarean section for fetal distress in the expectant manage-

ment (Dyson 1987; Hannah 1992) while others did not (Chan-
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rachkul 2003; NICHHD 1994). Without blind outcome assess-

ments the caesarean section rates may be biased. Prostaglandins

were not routinely used in the expectant management group of the

Hannah trial and this may have contributed to reduced caesarean

section in this trial (Keirse 1993). The caesarean section rates are

likely to be confounded by cervical ripeness, agents used to ripen

the cervix and induce labour, fetal monitoring during labour and

threshold for fetal distress diagnosis. Even if the Hannah trial was

removed from the meta-analysis, there did not seem to be a dif-

ference in caesarean section rates. Subgroup analysis by cervix sta-

tus did not reveal any patterns and there was significant statistical

and clinical heterogeneity in caesarean section rates among tri-

als even within the same cervix status category. Two high-quality

trials recruiting women with unfavourable cervix differed in the

direction of effect. The Dyson 1987 trial had reduced caesarean

section rates (RR 0.53; 95% CI 0.33 to 0.84, 302 women) while

in the NICHHD 1994 trial, there were more caesarean sections

in the labour induction group (RR 1.23; 95% CI 0.81 to 1.86).

It is reassuring that caesarean section and assisted vaginal delivery

rates are not increased with the evidence from more than 5000

women who participated in the trials. There were no adverse ob-

stetric outcomes associated with labour induction policies.

The Canadian multicentre trial (Hannah 1992) and the earlier

version of this review have influenced obstetric policies interna-

tionally since the mid 1990s. Hospital statistics in Canada indicate

a gradual reduction in births at 42+ weeks and an increase in 41+

weeks between 1980 and 1995 (Sue-A-Quan 1999). Similarly, in

New South Wales, Australia, between 1990 and 1996 the num-

ber of women delivering at 42 completed weeks decreased while

41 completed weeks increased (Roberts 1999). Current obstet-

ric guidelines from Canada (BC Reproductive 2005) and the UK

(RCOG/NICE 2001) recommend offering induction of labour

after 41 completed weeks. An American College of Obstetricians

and Gynecologists news release in May 2003 claimed that labour

induction at 41 weeks lowers caesarean section rates (ACOG 2003;

Sanchez-Ramos 2003). We do not think that the effect on cae-

sarean section is clear but at least we can say that it is not increased.

While a policy of labour induction at 41 completed weeks has

been adopted in several countries, some have questioned the va-

lidity of the evidence leading to those recommendations (Keirse

1993; Menticoglou 2002). The criticisms mainly relate to differ-

ent cervical ripening protocols used in the two arms of the Cana-

dian trial questioning the caesarean section data and protocol vio-

lations with some women in the expectant groups being induced

and some women in the induction groups having spontaneous

labour onset.

We think that the results are valid and indicate beneficial outcomes

with a policy of labour induction at 41 completed weeks and

acknowledge that the absolute risk of the primary outcome is small.

It would be prudent to discuss the pros and cons with women at

41 weeks or more who are at low risk of pregnancy complications

so that an informed decision is made.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Labour induction at 41 completed weeks should be offered to low-

risk women. The message from this review is that such a policy

is associated with fewer deaths although the absolute risk is small.

There does not seem to be any increased risk of assisted vaginal or

abdominal delivery. If the 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 beyond term warrants further investigation. It may be useful to

conduct research to obtain women’s views about either approach.
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T A B L E S

Characteristics of included studies

Study Augensen 1987

Methods Random-number list. List concealed from the physicians.

Participants 409 healthy women with singleton pregnancy and certain dates in Bergen, Norway.

Gestational age: 41+ weeks.

Cervix ripeness: not required (about 35% in each group had unripe cervix).

Interventions Intervention: immediate induction with oxytocin (5 IU increased in a stepwise manner).

Control: NST every 3-4 days, induction of labour (IOL) after 7 days.

Outcomes Baby: perinatal mortality, neonatal jaundice, meconium-stained amniotic fluid.

Mother: caesarean section, assisted vaginal birth.

Blind outcome assessment: not mentioned.

Notes 4/214 in the IOL group went into labour before IOL but data are available for ITT analysis.

Allocation concealment B – Unclear

Study Bergsjo 1989

Methods Random-number list.

Participants 188 women in Wuhan, Hubei province, China. Healthy women with no significant risk factors.

Gestational age: 42 completed weeks.

Cervix ripeness: not mentioned.

Interventions Intervention: stripping of membranes followed by oxytocin infusion and AROM if cervix sufficiently dilated.

Control: no intervention for one week, IOL at 43 weeks.

Outcomes Mother: operative birth, duration of labour, breastfeeding.

Blind outcome assessment: not mentioned.

Notes 8/94 in IOL group went into labour before IOL but were kept in the allocated group.

Allocation concealment B – Unclear

Study Breart 1982

Methods Randomly allocated. Allocation using envelopes. 2:1 allocation.

Participants 716 women in Paris, France. Low risk, no indication or contra-indication for IOL.

Gestational age: 37-39 weeks.

Cervix ripeness: not mentioned.

Interventions Intervention: oxytocin and AROM.

Control: fetal heart rate checking and amnioscopy every 2-3 days.

Outcomes Mother: duration of labour, mode of birth.

Baby: mortality, morbidity (Apgar scores, resuscitation).

Blind outcome assessment: not mentioned.
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Characteristics of included studies (Continued )

Notes ITT analysis reported. 173/481 and 202/235 in the intervention and control groups followed the trial

protocol.

Allocation concealment B – Unclear

Study Chakravarti 2000

Methods Randomly allocated, no further details.

Participants 231 women in Calcutta, India. Women with certain dates and at low risk for any complications were eligible.

Gestational age: 41 completed weeks.

Cervix ripeness: not mentioned.

Interventions Intervention: IOL, no details of the method are available.

Control: daily fetal movement counts, biophysical profile and ultrasound. IOL after one week.

Outcomes Mother: mode of birth, outcome of labour.

Blind outcome assessment: not mentioned.

Notes Reported as conference abstract in 2000, no journal manuscript identified.

54/117 (46%) in the expectant management group had spontaneous labour within one week.

Allocation concealment B – Unclear

Study Chanrachkul 2003

Methods Computer-generated numbers used. No mention of allocation concealment.

Participants 250 women in Bangkok, Thailand. Low-risk women with no obstetric or medical complication.

Gestational age: 41 + weeks.

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

Interventions Intervention: amniotomy + oxytocin (if uterine contractions inadequate after 2 hours).

Control: spontaneous labour awaited unless 1) nonreactive 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.

Blind outcome assessment: not mentioned.

Notes One women (in IOL group) excluded after randomization because of misclassification (breech presentation).

No loss to follow up.

Allocation concealment B – Unclear

Study Cole 1975

Methods Randomly allocated, no further details available.

Participants 237 low-risk women in a university hospital in Glasgow, Scotland.

Gestational age: 39-40 weeks.

Cervical ripeness: not a criterion.

Interventions Intervention: IOL with amniotomy + oxytocin.

Control: no intervention until 41 weeks, thereafter IOL.

Outcomes Baby: perinatal deaths.

Blind outcome assessment: not mentioned.

Notes No loss to follow up. 7/118 and 2/119 in the intervention and control groups excluded after randomization

because of misclassification as low risk.

Allocation concealment B – Unclear
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Characteristics of included studies (Continued )

Study Dyson 1987

Methods Table of random numbers used. Allocation concealment achieved by consecutively-numbered, sealed en-

velopes but no mention of opaqueness.

Participants 302 low-risk women in a Kaiser Permanente Medical Care Hospital in California, USA.

Gestational age: 41 completed weeks.

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

Interventions Intervention: 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.

Control: NST twice weekly, pelvic examination and amniotic fluid determination weekly between 41-42

weeks and twice weekly afterwards.

Outcomes Baby: perinatal outcome.

Blind outcome assessment: not mentioned.

Notes No loss to follow up or postrandomization exclusions reported.

Allocation concealment B – Unclear

Study Egarter 1989

Methods Randomly allocated, no further details. Conducted separate random allocation for primigravidae and multi-

gravidae.

Participants 345 low-risk women in Vienna, Austria.

Gestational age: 40 completed weeks.

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

Interventions Intervention: vaginal prostaglandin E2 (PGE2) (3 mg) tablets repeated 6 and 24 hours later if no active

labour.

Control: spontaneous labour awaited until 42 weeks. NST monitoring every 2-3 days.

Outcomes Mother: time to birth, mode of birth.

Baby: perinatal deaths.

Blind outcome assessment: not mentioned.

Notes No loss to follow up. Excluded 8/107 and 3/91 from the intervention and control groups respectively because

of requests for the alternative option.

Allocation concealment B – Unclear

Study Gelisen 2005

Methods Randomized trial. The method of random-number generation is not mentioned. Allocation concealment was

by sealed, opaque envelopes but there is no mention of numbering and sequential opening of the envelopes.

Participants 600 low-risk women at a teaching hospital in Ankara, Turkey.

Gestational age: 41 completed weeks.

Cervix status: unfavourable - Bishop score < 5.

Women were excluded if they were allergic to prostaglandins, had a previous caesarean section, noncephalic

presentation, body mass index 30 or more before conception, parity 5 or more, low-lying placenta and if

they had a previous labour induction attempt.

Interventions Labour induction in 3 groups: misoprostol vaginally (n = 100) 50 mcg or oxytocin infusion (n = 100) initially

at 1 mU/min or Foley catheter (n = 100). Membrane sweeping was performed in more than 90/100 women

in the induction groups. Expectant management continued until 42 completed weeks with twice-weekly

amniotic fluid index and NST and one biophysical profile measurement.

Outcomes Maternal and neonatal outcomes.

Notes No loss to follow up. 24.3 % of women in the expectant arm were induced.

Allocation concealment B – Unclear
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Characteristics of included studies (Continued )

Study Hannah 1992

Methods Computer-generated random numbers, allocated centrally.

Participants 3418 low-risk women in 22 hospitals across Canada.

Gestational age: 41 completed weeks.

Cervix ripeness: not a criterion, if unripe first ripening and then IOL in the intervention group.

Interventions Intervention: IOL within 4 days of randomization, first with prostaglandins and then with oxytocin if

necessary.

Control: daily fetal movement counting, NST and amniotic fluid measurement 2-3 times per week.

Outcomes Mother: mode of birth.

Baby: perinatal and neonatal death.

Blind outcome assessment: not mentioned.

Notes Seven women whose babies had lethal congenital anomalies were excluded after randomization.

Allocation concealment A – Adequate

Study Henry 1969

Methods Women divided at random to two groups, no further information.

Participants 112 low-risk women in Birmingham, United Kingdom.

Gestational age: 41+ weeks. Four women in expectant group and one in induction group were randomized

before 41 weeks.

Cervix ripeness: not mentioned as a criterion.

Interventions Intervention: amniotomy and oxytocin.

Control: weekly amnioscopy.

Outcomes Baby: perinatal death.

Blind outcome assessment: not mentioned.

Notes No loss to follow up or exclusions reported.

Allocation concealment B – Unclear

Study Herabutya 1992

Methods Women randomized to two groups, no further details.

Participants 108 low-risk women in Bangkok, Thailand.

Gestational age: 42 completed weeks.

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

Interventions Intervention: PGE2 intracervical, repeated after 6 hours, amniotomy and oxytocin on day 2 according to

contractions.

Control: weekly NST.

Outcomes Baby: perinatal deaths and morbidity.

Blind outcome assessment not mentioned.

Notes No loss to follow up or postrandomization exclusions reported.

Allocation concealment B – Unclear

Study James 2001

Methods Table of random numbers used. Allocation in consecutively-numbered, sealed envelopes but no mention of

opaqueness.

Participants 74 low-risk women in Vellore, India.

Gestational age: 41 completed weeks.
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Characteristics of included studies (Continued )

Cervix ripeness: not mentioned as a criterion.

Interventions Intervention: depending on the cervix ripeness either direct IOL or first ripening then IOL.

Control: daily fetal movement counts, biophysical profile every second day.

Outcomes Baby: perinatal deaths.

No mention of blind outcome assessment.

Notes No loss to follow up or postrandomization exclusion.

Allocation concealment B – Unclear

Study Martin 1989

Methods Allocated to one of two groups according to random assignment in an envelope.

Participants 22 low-risk women in Jackson, USA.

Gestational age: 41 completed weeks.

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

Interventions Intervention: laminaria tents followed by oxytocin.

Control: weekly ultrasound for amniotic fluid assessment and NST.

Outcomes Baby: perinatal deaths.

No mention of blind outcome assessment.

Notes No loss to follow up or postrandomization exclusion reported.

Allocation concealment B – Unclear

Study NICHHD 1994

Methods Computer-generated randomization scheme stratified by site and gestational age. Randomization to 3 groups

in 2:1:2 ratio. Random allocation centrally.

Participants 440 low-risk women in university hospitals in the USA.

Gestational age: 41 completed weeks.

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

Interventions Intervention: 1) cervical priming with PGE2 gel followed 12 hours later with oxytocin; 2) no cervical priming

(placebo gel) followed 12 hours later with oxytocin.

Control: weekly cervix assessments, twice weekly NST and amniotic fluid volume assessment.

Outcomes Mother: maternal death, mode of delivery.

Baby: perinatal death, morbidity.

No mention of blind outcome assessments.

Notes No loss to follow up reported.

Allocation concealment A – Adequate

Study Ocon 1997

Methods Randomized but no further details.

Participants 113 low-risk women in Gran Canaria, Spain.

Gestational age: 42 weeks.

Cervix ripeness: unfavourable (Bishop score < 5).

Interventions Intervention: PGE2 gel (0.5 mg) followed by induction of labour.

Control: monitoring by NST, biophysical profile and amnioscopy.

Outcomes Mother: time to birth, mode of birth.

Baby: perinatal outcome (Apgar score, meconium).

No mention of blind outcome assessments.

Notes No loss to follow up or postrandomization exclusion reported.
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Allocation concealment B – Unclear

Study Roach 1997

Methods Randomly allocated by opening the next in a series of identical envelopes.

Participants 201 low-risk women in Hong Kong, China.

Gestational age: 42 completed weeks.

Cervix ripeness: not mentioned as a criterion.

Interventions Intervention: PGE2 pessaries 6-hourly if necessary.

Control: serial monitoring with NST (x2) and amniotic fluid index measurements (x1) weekly.

Outcomes Mother: mode of birth.

Baby: perinatal morbidity.

Notes ITT analysis reported. 17/96 (18%) in the induction group went into spontaneous labour and 12/105 (11%)

in the expectant management group were induced.

Allocation concealment B – Unclear

Study Suikkari 1983

Methods Randomized trial, no further details.

Participants 119 women with regular menses in Lappenranta, Finland.

Gestational age: 41+ weeks.

Cervix ripeness: not a criterion.

Interventions Intervention: oxytocin alone or with amniotomy depending on the cervix.

Control: obstetric examination, NST, biochemical tests and amniotic fluid determination every 3 days.

Outcomes Mother: mode of birth.

Baby: perinatal outcome.

No mention of blind outcome assessment.

Notes No loss to follow up or postrandomization exclusion reported. The study is available as an abstract only.

Allocation concealment B – Unclear

Study Witter 1987

Methods Computer-generated random numbers used for the randomization sequence. Sealed, sequentially-numbered

envelopes used for allocation concealment but no mention of opaqueness.

Participants 200 low-risk women in Baltimore, USA.

Gestational age: 42 completed weeks.

Cervix ripeness: not mentioned as a criterion.

Interventions Intervention: oxytocin infusion with amniotomy when possible.

Control: estriol measurements 2-3/week.

In both groups women initiated fetal movement counting and if reduced fetal heart rate and estriol testing

at 41 completed weeks.

Outcomes Mother: mode of birth, days in hospital.

Baby: perinatal outcome, meconium, Apgar scores.

No mention of blind assessment.

Notes Women were enrolled in the study at 41 completed weeks and all were included in the analysis although, the

intervention took place at 42 completed weeks. 35/103 in the intervention group and 39/97 in the expectant

group delivered prior to 42 completed weeks. 3/103 and 2/97 in the IOL and expectant management groups

dropped out of the study.

Allocation concealment B – Unclear

AROM: artificial rupture of membranes
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IOL: induction of labour

ITT:- intention-to-treat analysis

IU: international units

NST: nonstress test

PGE2: prostaglandin E2

Characteristics of excluded studies

Study Reason for exclusion

Alcalay 1996 PROM at term.

Amano 1999 Alternate allocation trial.

Ascher-Walsh 2000 Compares two 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.

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 (two methods) not IOL.

Dare 2002 Trial of cervical ripening not IOL.

Doany 1997 Trial of cervical ripening not IOL.

Dunn 1989 No relevant prespecified outcomes reported.

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 Two 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.

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.

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-randomized (last digit of hospital number).

Lee 1997 Two forms of IOL.

Lemancewicz 1999 Two forms of IOL.

Lien 1998 Trial of cervical ripening not IOL.
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Characteristics of excluded studies (Continued )

Lyons 2001 Trial of cervical ripening not IOL.

Magann 1998 Trial of cervical ripening not IOL.

Magann 1999 Two forms of IOL.

Mancuso 1998 Two forms of IOL.

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

Meydanli 2003 Two forms of IOL.

Misra 1994 Two forms of IOL.

Müller 1995 Two forms of IOL.

Newman 1997 Trial of cervical ripening not IOL.

Ohel 1996 Alternate allocation.

Papageorgiou 1992 Two 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.

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

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

the switched groups.

Satin 1991 Two 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 two days with alternative methods.

Surbek 1997 Two 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.

de Aquino 2003 Two forms of IOL.

IOL: induction of labour

PGE2: prostaglandin E2

PROM: premature rupture of membranes

RCT: randomized controlled trial

Characteristics of ongoing studies

Study Norway 2006

Trial name or title None.

Participants 508 women with routine ultrasound scan dating and planned delivery at St Olavs Hospital, speaking Norwegian

fluently, cephalic presentation, no prelabour rupture of membranes. Gestational age: 41+ weeks.
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Characteristics of ongoing studies (Continued )

Interventions Misoprostol 50 mcg 6 hourly versus expectant management (assessment of amniotic fluid, cervix length, ripening

and electronic fetal monitoring every third day). Labour induction at 299 days.

Outcomes Neonatal morbidity (pH, Apgar, NICU), mode of delivery, maternal haemorrhage, uterine contraction abnor-

malities.

Starting date

Contact information Dr Runa Heimstad. Norway.

Notes Completed recruitment as of December 2005.

NICU: neonatal intensive care unit

A N A L Y S E S

Comparison 01. Labour induction versus expectant management by gestational age (all trials)

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Perinatal death Relative Risk (Fixed) 95% CI Subtotals only

02 Stillbirth Relative Risk (Fixed) 95% CI Subtotals only

03 Newborn death within 7 days Relative Risk (Fixed) 95% CI Subtotals only

04 Newborn death within 28 days Relative Risk (Fixed) 95% CI Subtotals only

05 Birth asphyxia Relative Risk (Fixed) 95% CI Subtotals only

06 Meconium aspiration syndrome Relative Risk (Fixed) 95% CI Subtotals only

07 Newborn intensive care unit

admission

Relative Risk (Random) 95% CI Totals not selected

08 Apgar score less than 7 at 5

minutes

Relative Risk (Fixed) 95% CI Subtotals only

09 Birthweight > 4000 gm Relative Risk (Fixed) 95% CI Totals not selected

10 Birthweight (gm) Weighted Mean Difference (Random) 95% CI Subtotals only

11 Caesarean section Relative Risk (Random) 95% CI Subtotals only

12 Assisted vaginal delivery Relative Risk (Fixed) 95% CI Subtotals only

13 Postpartum haemorrhage Relative Risk (Fixed) 95% CI Subtotals only

14 Maternal anxiety Relative Risk (Fixed) 95% CI Subtotals only

Comparison 02. Labour induction versus expectant management by cervical status

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Perinatal death 12 5939 Relative Risk (Fixed) 95% CI 0.30 [0.09, 0.99]

02 Stillbirth 12 5939 Relative Risk (Fixed) 95% CI 0.28 [0.05, 1.67]

03 Newborn death within 7 days 12 5936 Relative Risk (Fixed) 95% CI 0.38 [0.09, 1.60]

04 Newborn death within 28 days 0 0 Relative Risk (Fixed) 95% CI Not estimable

05 Birth asphyxia 1 249 Relative Risk (Fixed) 95% CI 3.02 [0.12, 73.52]

06 Meconium aspiration syndrome 6 1713 Relative Risk (Fixed) 95% CI 0.39 [0.21, 0.75]

07 Newborn intensive care unit

admission

8 5427 Relative Risk (Fixed) 95% CI 0.91 [0.78, 1.05]

08 Apgar score less than 7 at 5

minutes

9 4994 Relative Risk (Fixed) 95% CI 0.70 [0.42, 1.17]

09 Birthweight > 4000 gm Relative Risk (Fixed) 95% CI Totals not selected

10 Birthweight (gm) 7 1845 Weighted Mean Difference (Random) 95% CI -42.52 [-90.53,

5.50]

11 Caesarean section Relative Risk (Fixed) 95% CI Totals not selected

12 Assisted vaginal delivery Relative Risk (Random) 95% CI Totals not selected
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13 Postpartum haemorrhage 0 0 Relative Risk (Fixed) 95% CI Not estimable

14 Maternal anxiety 0 0 Relative Risk (Fixed) 95% CI Not estimable

I N D E X T E R M S

Medical Subject Headings (MeSH)

Cesarean Section; Infant, Newborn; Infant Mortality; ∗Labor, Induced [adverse effects]; ∗Pregnancy, Prolonged; Randomized Controlled

Trials; Risk

MeSH check words

Female; Humans; Pregnancy
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G R A P H S A N D O T H E R T A B L E S

Analysis 01.01. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 01 Perinatal death

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 01 Perinatal death

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 37-40 completed weeks

Cole 1975 0/111 1/117 48.0 0.35 [ 0.01, 8.53 ]

Egarter 1989 0/188 1/168 52.0 0.30 [ 0.01, 7.27 ]

Subtotal (95% CI) 299 285 100.0 0.32 [ 0.03, 3.09 ]

Total events: 0 (Induction), 2 (Expectant)

Test for heterogeneity chi-square=0.01 df=1 p=0.94 I² =0.0%

Test for overall effect z=0.98 p=0.3

02 41 completed weeks

x Augensen 1987 0/214 0/195 0.0 Not estimable

x Chanrachkul 2003 0/124 0/125 0.0 Not estimable

Dyson 1987 0/152 1/150 19.0 0.33 [ 0.01, 8.01 ]

0.001 0.01 0.1 1 10 100 1000

Favours induction Favours expectant (Continued . . . )
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(. . . Continued)

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

Gelisen 2005 0/300 1/300 18.8 0.33 [ 0.01, 8.15 ]

Hannah 1992 0/1701 2/1706 31.4 0.20 [ 0.01, 4.18 ]

Henry 1969 0/55 2/57 30.8 0.21 [ 0.01, 4.22 ]

x James 2001 0/37 0/37 0.0 Not estimable

x Martin 1989 0/12 0/10 0.0 Not estimable

x NICHHD 1994 0/174 0/175 0.0 Not estimable

x Suikkari 1983 0/66 0/53 0.0 Not estimable

Subtotal (95% CI) 2835 2808 100.0 0.25 [ 0.05, 1.18 ]

Total events: 0 (Induction), 6 (Expectant)

Test for heterogeneity chi-square=0.09 df=3 p=0.99 I² =0.0%

Test for overall effect z=1.75 p=0.08

03 42 completed weeks

Bergsjo 1989 1/94 2/94 55.8 0.50 [ 0.05, 5.42 ]

Herabutya 1992 0/57 1/51 44.2 0.30 [ 0.01, 7.18 ]

Subtotal (95% CI) 151 145 100.0 0.41 [ 0.06, 2.73 ]

Total events: 1 (Induction), 3 (Expectant)

Test for heterogeneity chi-square=0.06 df=1 p=0.80 I² =0.0%

Test for overall effect z=0.92 p=0.4

0.001 0.01 0.1 1 10 100 1000

Favours induction Favours expectant
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Analysis 01.02. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 02 Stillbirth

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 02 Stillbirth

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 37-40 completed weeks

x Cole 1975 0/111 0/117 0.0 Not estimable

Egarter 1989 0/188 1/168 100.0 0.30 [ 0.01, 7.27 ]

Subtotal (95% CI) 299 285 100.0 0.30 [ 0.01, 7.27 ]

Total events: 0 (Induction), 1 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect z=0.74 p=0.5

02 41 completed weeks

x Augensen 1987 0/214 0/195 0.0 Not estimable

x Chanrachkul 2003 0/124 0/125 0.0 Not estimable

x Dyson 1987 0/152 0/150 0.0 Not estimable

Gelisen 2005 0/300 1/300 27.4 0.33 [ 0.01, 8.15 ]

Hannah 1992 0/1701 2/1706 45.6 0.20 [ 0.01, 4.18 ]

Henry 1969 0/55 1/57 26.9 0.35 [ 0.01, 8.30 ]

x James 2001 0/37 0/37 0.0 Not estimable

x Martin 1989 0/12 0/10 0.0 Not estimable

x NICHHD 1994 0/174 0/175 0.0 Not estimable

x Suikkari 1983 0/66 0/53 0.0 Not estimable

Subtotal (95% CI) 2835 2808 100.0 0.28 [ 0.05, 1.67 ]

Total events: 0 (Induction), 4 (Expectant)

Test for heterogeneity chi-square=0.07 df=2 p=0.96 I² =0.0%

Test for overall effect z=1.40 p=0.2

03 42 completed weeks

x Bergsjo 1989 0/94 0/94 0.0 Not estimable

x Herabutya 1992 0/57 0/51 0.0 Not estimable

Subtotal (95% CI) 151 145 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

0.001 0.01 0.1 1 10 100 1000

Favours induction Favours expectant
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Analysis 01.03. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 03 Newborn death within 7 days

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 03 Newborn death within 7 days

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 37-40 completed weeks

Cole 1975 0/111 1/117 100.0 0.35 [ 0.01, 8.53 ]

x Egarter 1989 0/188 0/167 0.0 Not estimable

Subtotal (95% CI) 299 284 100.0 0.35 [ 0.01, 8.53 ]

Total events: 0 (Induction), 1 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect z=0.64 p=0.5

02 41 completed weeks

x Augensen 1987 0/214 0/195 0.0 Not estimable

x Chanrachkul 2003 0/124 0/125 0.0 Not estimable

Dyson 1987 0/152 1/150 50.4 0.33 [ 0.01, 8.01 ]

x Gelisen 2005 0/300 0/300 0.0 Not estimable

x Hannah 1992 0/1701 0/1704 0.0 Not estimable

Henry 1969 0/55 1/56 49.6 0.34 [ 0.01, 8.15 ]

x James 2001 0/37 0/37 0.0 Not estimable

x Martin 1989 0/12 0/10 0.0 Not estimable

x NICHHD 1994 0/174 0/175 0.0 Not estimable

x Suikkari 1983 0/66 0/53 0.0 Not estimable

Subtotal (95% CI) 2835 2805 100.0 0.33 [ 0.04, 3.18 ]

Total events: 0 (Induction), 2 (Expectant)

Test for heterogeneity chi-square=0.00 df=1 p=0.99 I² =0.0%

Test for overall effect z=0.95 p=0.3

03 42 completed weeks

Bergsjo 1989 1/94 2/94 55.8 0.50 [ 0.05, 5.42 ]

Herabutya 1992 0/57 1/51 44.2 0.30 [ 0.01, 7.18 ]

Subtotal (95% CI) 151 145 100.0 0.41 [ 0.06, 2.73 ]

Total events: 1 (Induction), 3 (Expectant)

Test for heterogeneity chi-square=0.06 df=1 p=0.80 I² =0.0%

Test for overall effect z=0.92 p=0.4

0.01 0.1 1 10 100

Favours induction Favours expectant
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Analysis 01.05. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 05 Birth asphyxia

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 05 Birth asphyxia

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 37-40 completed weeks

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 41 completed weeks

Chanrachkul 2003 1/124 0/125 100.0 3.02 [ 0.12, 73.52 ]

Subtotal (95% CI) 124 125 100.0 3.02 [ 0.12, 73.52 ]

Total events: 1 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect z=0.68 p=0.5

03 42 completed weeks

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

0.01 0.1 1 10 100

Favours induction Favours expectant
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Analysis 01.06. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 06 Meconium aspiration syndrome

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 06 Meconium aspiration syndrome

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 37-40 completed weeks

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 41 completed weeks

Dyson 1987 0/152 6/150 29.0 0.08 [ 0.00, 1.34 ]

Gelisen 2005 4/300 12/300 53.2 0.33 [ 0.11, 1.02 ]

James 2001 1/37 2/37 8.9 0.50 [ 0.05, 5.28 ]

NICHHD 1994 1/174 2/175 8.8 0.50 [ 0.05, 5.50 ]

Subtotal (95% CI) 663 662 100.0 0.29 [ 0.12, 0.68 ]

Total events: 6 (Induction), 22 (Expectant)

Test for heterogeneity chi-square=1.31 df=3 p=0.73 I² =0.0%

Test for overall effect z=2.82 p=0.005

03 42 completed weeks

Bergsjo 1989 4/94 8/94 88.6 0.50 [ 0.16, 1.60 ]

Witter 1987 2/103 1/97 11.4 1.88 [ 0.17, 20.44 ]

Subtotal (95% CI) 197 191 100.0 0.66 [ 0.24, 1.81 ]

Total events: 6 (Induction), 9 (Expectant)

Test for heterogeneity chi-square=0.96 df=1 p=0.33 I² =0.0%

Test for overall effect z=0.81 p=0.4

0.001 0.01 0.1 1 10 100 1000

Favours induction Favours expectant
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Analysis 01.07. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 07 Newborn intensive care unit admission

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 07 Newborn intensive care unit admission

Study Induction Expectant Relative Risk (Random) Relative Risk (Random)

n/N n/N 95% CI 95% CI

01 37-40 completed weeks

02 41 completed weeks

Augensen 1987 12/214 15/195 0.73 [ 0.35, 1.52 ]

Chanrachkul 2003 1/124 0/125 3.02 [ 0.12, 73.52 ]

Gelisen 2005 13/300 15/300 0.87 [ 0.42, 1.79 ]

Hannah 1992 239/1700 263/1698 0.91 [ 0.77, 1.07 ]

NICHHD 1994 0/174 1/175 0.34 [ 0.01, 8.17 ]

03 42 completed weeks

Herabutya 1992 1/57 4/51 0.22 [ 0.03, 1.94 ]

x Ocon 1997 0/57 0/56 Not estimable

Roach 1997 22/96 20/105 1.20 [ 0.70, 2.06 ]

0.01 0.1 1 10 100

Favours induction Favours expectant
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Analysis 01.08. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 08 Apgar score less than 7 at 5 minutes

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 08 Apgar score less than 7 at 5 minutes

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 37-40 completed weeks

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 41 completed weeks

Chanrachkul 2003 1/124 0/125 1.9 3.02 [ 0.12, 73.52 ]

Dyson 1987 2/152 3/150 11.4 0.66 [ 0.11, 3.88 ]

Hannah 1992 18/1700 20/1698 75.4 0.90 [ 0.48, 1.69 ]

James 2001 0/37 1/37 5.7 0.33 [ 0.01, 7.93 ]

NICHHD 1994 0/174 1/175 5.6 0.34 [ 0.01, 8.17 ]

Subtotal (95% CI) 2187 2185 100.0 0.85 [ 0.48, 1.48 ]

Total events: 21 (Induction), 25 (Expectant)

Test for heterogeneity chi-square=1.38 df=4 p=0.85 I² =0.0%

Test for overall effect z=0.58 p=0.6

03 42 completed weeks

Herabutya 1992 1/57 4/51 51.3 0.22 [ 0.03, 1.94 ]

x Ocon 1997 0/57 0/56 0.0 Not estimable

Roach 1997 0/96 1/105 17.4 0.36 [ 0.02, 8.84 ]

Witter 1987 0/103 2/97 31.3 0.19 [ 0.01, 3.88 ]

Subtotal (95% CI) 313 309 100.0 0.24 [ 0.05, 1.10 ]

Total events: 1 (Induction), 7 (Expectant)

Test for heterogeneity chi-square=0.09 df=2 p=0.95 I² =0.0%

Test for overall effect z=1.84 p=0.07

0.001 0.01 0.1 1 10 100 1000

Favours induction Favours expectant
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Analysis 01.09. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 09 Birthweight > 4000 gm

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 09 Birthweight > 4000 gm

Study Induction Expectant Relative Risk (Fixed) Relative Risk (Fixed)

n/N n/N 95% CI 95% CI

01 37-40 completed weeks

02 41 completed weeks

Chanrachkul 2003 8/124 4/125 2.02 [ 0.62, 6.52 ]

Gelisen 2005 23/300 74/300 0.31 [ 0.20, 0.48 ]

Hannah 1992 78/1700 94/1698 0.83 [ 0.62, 1.11 ]

NICHHD 1994 27/174 31/175 0.88 [ 0.55, 1.40 ]

03 42 completed weeks

Ocon 1997 5/57 6/56 0.82 [ 0.26, 2.53 ]

0.01 0.1 1 10 100

Favours induction Favours expectant

Analysis 01.10. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 10 Birthweight (gm)

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 10 Birthweight (gm)

Study Induction Expectant Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 37-40 completed weeks

Subtotal (95% CI) 0 0 0.0 Not estimable

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 41 completed weeks

Augensen 1987 241 3804.00 (449.00) 195 3856.00 (502.00) 24.9 -52.00 [ -142.43, 38.43 ]

Chanrachkul 2003 124 3401.00 (389.80) 125 3344.80 (366.10) 23.6 56.20 [ -37.75, 150.15 ]

Dyson 1987 152 3696.00 (370.00) 150 3766.00 (428.00) 25.0 -70.00 [ -160.28, 20.28 ]

NICHHD 1994 174 3607.00 (382.00) 175 3606.00 (440.00) 26.5 1.00 [ -85.44, 87.44 ]

Subtotal (95% CI) 691 645 100.0 -16.89 [ -71.50, 37.72 ]

Test for heterogeneity chi-square=4.40 df=3 p=0.22 I² =31.8%
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(. . . Continued)

Study Induction Expectant Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Test for overall effect z=0.61 p=0.5

03 42 completed weeks

Herabutya 1992 57 3190.00 (429.00) 51 3348.00 (421.00) 23.3 -158.00 [ -318.48, 2.48 ]

Roach 1997 96 3417.00 (460.00) 105 3527.00 (434.00) 39.1 -110.00 [ -233.93, 13.93 ]

Witter 1987 103 3556.50 (436.30) 97 3614.70 (472.20) 37.7 -58.20 [ -184.41, 68.01 ]

Subtotal (95% CI) 256 253 100.0 -101.67 [ -179.12, -24.23 ]

Test for heterogeneity chi-square=0.95 df=2 p=0.62 I² =0.0%

Test for overall effect z=2.57 p=0.01
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Analysis 01.11. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 11 Caesarean section

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 11 Caesarean section

Study Induction Expectant Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 37-40 completed weeks

Breart 1982 19/481 16/235 66.5 0.58 [ 0.30, 1.11 ]

Cole 1975 5/111 9/117 24.7 0.59 [ 0.20, 1.69 ]

Egarter 1989 2/188 3/168 8.8 0.60 [ 0.10, 3.52 ]

Subtotal (95% CI) 780 520 100.0 0.58 [ 0.34, 0.99 ]

Total events: 26 (Induction), 28 (Expectant)

Test for heterogeneity chi-square=0.00 df=2 p=1.00 I² =0.0%

Test for overall effect z=2.01 p=0.04

02 41 completed weeks

Augensen 1987 14/214 20/195 6.9 0.64 [ 0.33, 1.23 ]

Chakravarti 2000 29/114 20/117 10.0 1.49 [ 0.90, 2.47 ]

Chanrachkul 2003 33/124 27/125 11.9 1.23 [ 0.79, 1.92 ]

Dyson 1987 22/152 41/150 11.2 0.53 [ 0.33, 0.84 ]

Gelisen 2005 58/300 66/300 17.2 0.88 [ 0.64, 1.20 ]

Hannah 1992 360/1701 418/1706 27.6 0.86 [ 0.76, 0.98 ]
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(. . . Continued)

Study Induction Expectant Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Henry 1969 0/55 1/57 0.4 0.35 [ 0.01, 8.30 ]

James 2001 2/37 4/37 1.4 0.50 [ 0.10, 2.56 ]

Martin 1989 2/12 1/10 0.7 1.67 [ 0.18, 15.80 ]

NICHHD 1994 39/174 32/175 12.8 1.23 [ 0.81, 1.86 ]

Subtotal (95% CI) 2883 2872 100.0 0.92 [ 0.76, 1.12 ]

Total events: 559 (Induction), 630 (Expectant)

Test for heterogeneity chi-square=15.36 df=9 p=0.08 I² =41.4%

Test for overall effect z=0.84 p=0.4

03 42 completed weeks

Bergsjo 1989 27/94 39/94 27.1 0.69 [ 0.46, 1.03 ]

Herabutya 1992 27/57 24/51 27.0 1.01 [ 0.68, 1.50 ]

Ocon 1997 10/57 3/56 5.2 3.27 [ 0.95, 11.28 ]

Roach 1997 16/96 18/105 16.2 0.97 [ 0.53, 1.80 ]

Witter 1987 30/103 27/97 24.5 1.05 [ 0.67, 1.62 ]

Subtotal (95% CI) 407 403 100.0 0.97 [ 0.72, 1.31 ]

Total events: 110 (Induction), 111 (Expectant)

Test for heterogeneity chi-square=6.58 df=4 p=0.16 I² =39.2%

Test for overall effect z=0.20 p=0.8
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Analysis 01.12. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 12 Assisted vaginal delivery

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 12 Assisted vaginal delivery

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 37-40 completed weeks

Breart 1982 125/481 35/235 93.8 1.74 [ 1.24, 2.45 ]

Egarter 1989 4/180 3/165 6.2 1.22 [ 0.28, 5.38 ]

Subtotal (95% CI) 661 400 100.0 1.71 [ 1.23, 2.39 ]

Total events: 129 (Induction), 38 (Expectant)

Test for heterogeneity chi-square=0.21 df=1 p=0.65 I² =0.0%

Test for overall effect z=3.18 p=0.001

02 41 completed weeks

Augensen 1987 22/214 19/195 4.1 1.06 [ 0.59, 1.89 ]

Hannah 1992 473/1701 449/1706 93.1 1.06 [ 0.95, 1.18 ]

Henry 1969 3/55 7/56 1.4 0.44 [ 0.12, 1.60 ]

James 2001 4/37 4/37 0.8 1.00 [ 0.27, 3.70 ]

Martin 1989 3/12 2/10 0.5 1.25 [ 0.26, 6.07 ]

Subtotal (95% CI) 2019 2004 100.0 1.05 [ 0.94, 1.17 ]

Total events: 505 (Induction), 481 (Expectant)

Test for heterogeneity chi-square=1.82 df=4 p=0.77 I² =0.0%

Test for overall effect z=0.85 p=0.4

03 42 completed weeks

Bergsjo 1989 21/94 25/94 57.4 0.84 [ 0.51, 1.39 ]

Herabutya 1992 11/57 9/51 21.8 1.09 [ 0.49, 2.42 ]

Ocon 1997 10/57 9/56 20.8 1.09 [ 0.48, 2.48 ]

Subtotal (95% CI) 208 201 100.0 0.95 [ 0.65, 1.38 ]

Total events: 42 (Induction), 43 (Expectant)

Test for heterogeneity chi-square=0.46 df=2 p=0.80 I² =0.0%

Test for overall effect z=0.28 p=0.8
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Analysis 01.13. Comparison 01 Labour induction versus expectant management by gestational age (all trials),

Outcome 13 Postpartum haemorrhage

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 01 Labour induction versus expectant management by gestational age (all trials)

Outcome: 13 Postpartum haemorrhage

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 37-40 completed weeks

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 41 completed weeks

Chanrachkul 2003 3/124 3/125 100.0 1.01 [ 0.21, 4.90 ]

Subtotal (95% CI) 124 125 100.0 1.01 [ 0.21, 4.90 ]

Total events: 3 (Induction), 3 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect z=0.01 p=1

03 42 completed weeks

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable
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Analysis 02.01. Comparison 02 Labour induction versus expectant management by cervical status, Outcome

01 Perinatal death

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 02 Labour induction versus expectant management by cervical status

Outcome: 01 Perinatal death

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Cervix favourable

x Chanrachkul 2003 0/124 0/125 0.0 Not estimable

Subtotal (95% CI) 124 125 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Cervix unfavourable

Dyson 1987 0/152 1/150 13.1 0.33 [ 0.01, 8.01 ]

Gelisen 2005 0/300 1/300 13.0 0.33 [ 0.01, 8.15 ]

Herabutya 1992 0/57 1/51 13.7 0.30 [ 0.01, 7.18 ]

x Martin 1989 0/12 0/10 0.0 Not estimable

x NICHHD 1994 0/174 0/175 0.0 Not estimable

Subtotal (95% CI) 695 686 39.8 0.32 [ 0.05, 2.02 ]

Total events: 0 (Induction), 3 (Expectant)

Test for heterogeneity chi-square=0.00 df=2 p=1.00 I² =0.0%

Test for overall effect z=1.21 p=0.2

03 Not mentioned/not separated

x Augensen 1987 0/214 0/195 0.0 Not estimable

Bergsjo 1989 1/94 2/94 17.3 0.50 [ 0.05, 5.42 ]

Hannah 1992 0/1701 2/1706 21.6 0.20 [ 0.01, 4.18 ]

Henry 1969 0/55 2/57 21.3 0.21 [ 0.01, 4.22 ]

x James 2001 0/37 0/37 0.0 Not estimable

x Suikkari 1983 0/66 0/53 0.0 Not estimable

Subtotal (95% CI) 2167 2142 60.2 0.29 [ 0.06, 1.38 ]

Total events: 1 (Induction), 6 (Expectant)

Test for heterogeneity chi-square=0.31 df=2 p=0.86 I² =0.0%

Test for overall effect z=1.55 p=0.1

Total (95% CI) 2986 2953 100.0 0.30 [ 0.09, 0.99 ]

Total events: 1 (Induction), 9 (Expectant)

Test for heterogeneity chi-square=0.31 df=5 p=1.00 I² =0.0%

Test for overall effect z=1.97 p=0.05

0.001 0.01 0.1 1 10 100 1000

Favours induction Favours expectant

36Induction of labour for improving birth outcomes for women at or beyond term (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Analysis 02.02. Comparison 02 Labour induction versus expectant management by cervical status, Outcome

02 Stillbirth

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 02 Labour induction versus expectant management by cervical status

Outcome: 02 Stillbirth

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Cervix favourable

x Chanrachkul 2003 0/124 0/125 0.0 Not estimable

Subtotal (95% CI) 124 125 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Cervix unfavourable

x Dyson 1987 0/152 0/150 0.0 Not estimable

Gelisen 2005 0/300 1/300 27.4 0.33 [ 0.01, 8.15 ]

x Herabutya 1992 0/57 0/51 0.0 Not estimable

x Martin 1989 0/12 0/10 0.0 Not estimable

x NICHHD 1994 0/174 0/175 0.0 Not estimable

Subtotal (95% CI) 695 686 27.4 0.33 [ 0.01, 8.15 ]

Total events: 0 (Induction), 1 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect z=0.67 p=0.5

03 Not mentioned/not separated

x Augensen 1987 0/214 0/195 0.0 Not estimable

x Bergsjo 1989 0/94 0/94 0.0 Not estimable

Hannah 1992 0/1701 2/1706 45.6 0.20 [ 0.01, 4.18 ]

Henry 1969 0/55 1/57 26.9 0.35 [ 0.01, 8.30 ]

x James 2001 0/37 0/37 0.0 Not estimable

x Suikkari 1983 0/66 0/53 0.0 Not estimable

Subtotal (95% CI) 2167 2142 72.6 0.25 [ 0.03, 2.26 ]

Total events: 0 (Induction), 3 (Expectant)

Test for heterogeneity chi-square=0.06 df=1 p=0.81 I² =0.0%

Test for overall effect z=1.23 p=0.2

Total (95% CI) 2986 2953 100.0 0.28 [ 0.05, 1.67 ]

Total events: 0 (Induction), 4 (Expectant)

Test for heterogeneity chi-square=0.07 df=2 p=0.96 I² =0.0%

Test for overall effect z=1.40 p=0.2
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Analysis 02.03. Comparison 02 Labour induction versus expectant management by cervical status, Outcome

03 Newborn death within 7 days

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 02 Labour induction versus expectant management by cervical status

Outcome: 03 Newborn death within 7 days

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Cervix favourable

x Chanrachkul 2003 0/124 0/125 0.0 Not estimable

Subtotal (95% CI) 124 125 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Cervix unfavourable

Dyson 1987 0/152 1/150 23.0 0.33 [ 0.01, 8.01 ]

x Gelisen 2005 0/300 0/300 0.0 Not estimable

Herabutya 1992 0/57 1/51 24.0 0.30 [ 0.01, 7.18 ]

x Martin 1989 0/12 0/10 0.0 Not estimable

x NICHHD 1994 0/174 0/175 0.0 Not estimable

Subtotal (95% CI) 695 686 47.0 0.31 [ 0.03, 2.98 ]

Total events: 0 (Induction), 2 (Expectant)

Test for heterogeneity chi-square=0.00 df=1 p=0.97 I² =0.0%

Test for overall effect z=1.01 p=0.3

03 Not mentioned/not separated

x Augensen 1987 0/214 0/195 0.0 Not estimable

Bergsjo 1989 1/94 2/94 30.4 0.50 [ 0.05, 5.42 ]

x Hannah 1992 0/1701 0/1704 0.0 Not estimable

Henry 1969 0/55 1/56 22.6 0.34 [ 0.01, 8.15 ]

x James 2001 0/37 0/37 0.0 Not estimable

x Suikkari 1983 0/66 0/53 0.0 Not estimable

Subtotal (95% CI) 2167 2139 53.0 0.43 [ 0.06, 2.89 ]

Total events: 1 (Induction), 3 (Expectant)

Test for heterogeneity chi-square=0.04 df=1 p=0.85 I² =0.0%

Test for overall effect z=0.87 p=0.4

Total (95% CI) 2986 2950 100.0 0.38 [ 0.09, 1.60 ]

Total events: 1 (Induction), 5 (Expectant)

Test for heterogeneity chi-square=0.09 df=3 p=0.99 I² =0.0%

Test for overall effect z=1.32 p=0.2
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Analysis 02.05. Comparison 02 Labour induction versus expectant management by cervical status, Outcome

05 Birth asphyxia

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 02 Labour induction versus expectant management by cervical status

Outcome: 05 Birth asphyxia

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Cervix favourable

Chanrachkul 2003 1/124 0/125 100.0 3.02 [ 0.12, 73.52 ]

Subtotal (95% CI) 124 125 100.0 3.02 [ 0.12, 73.52 ]

Total events: 1 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect z=0.68 p=0.5

02 Cervix unfavourable

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

03 Not mentioned/not separated

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 124 125 100.0 3.02 [ 0.12, 73.52 ]

Total events: 1 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect z=0.68 p=0.5
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Analysis 02.06. Comparison 02 Labour induction versus expectant management by cervical status, Outcome

06 Meconium aspiration syndrome

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 02 Labour induction versus expectant management by cervical status

Outcome: 06 Meconium aspiration syndrome

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Cervix favourable

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Cervix unfavourable

Dyson 1987 0/152 6/150 20.7 0.08 [ 0.00, 1.34 ]

Gelisen 2005 4/300 12/300 38.0 0.33 [ 0.11, 1.02 ]

NICHHD 1994 1/174 2/175 6.3 0.50 [ 0.05, 5.50 ]

Subtotal (95% CI) 626 625 65.1 0.27 [ 0.11, 0.68 ]

Total events: 5 (Induction), 20 (Expectant)

Test for heterogeneity chi-square=1.16 df=2 p=0.56 I² =0.0%

Test for overall effect z=2.77 p=0.006

03 Not mentioned/not separated

Bergsjo 1989 4/94 8/94 25.3 0.50 [ 0.16, 1.60 ]

James 2001 1/37 2/37 6.3 0.50 [ 0.05, 5.28 ]

Witter 1987 2/103 1/97 3.3 1.88 [ 0.17, 20.44 ]

Subtotal (95% CI) 234 228 34.9 0.63 [ 0.25, 1.59 ]

Total events: 7 (Induction), 11 (Expectant)

Test for heterogeneity chi-square=1.00 df=2 p=0.61 I² =0.0%

Test for overall effect z=0.98 p=0.3

Total (95% CI) 860 853 100.0 0.39 [ 0.21, 0.75 ]

Total events: 12 (Induction), 31 (Expectant)

Test for heterogeneity chi-square=3.25 df=5 p=0.66 I² =0.0%

Test for overall effect z=2.82 p=0.005
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Analysis 02.07. Comparison 02 Labour induction versus expectant management by cervical status, Outcome

07 Newborn intensive care unit admission

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 02 Labour induction versus expectant management by cervical status

Outcome: 07 Newborn intensive care unit admission

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Cervix favourable

Chanrachkul 2003 1/124 0/125 0.2 3.02 [ 0.12, 73.52 ]

Subtotal (95% CI) 124 125 0.2 3.02 [ 0.12, 73.52 ]

Total events: 1 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect z=0.68 p=0.5

02 Cervix unfavourable

Gelisen 2005 13/300 15/300 4.7 0.87 [ 0.42, 1.79 ]

Herabutya 1992 1/57 4/51 1.3 0.22 [ 0.03, 1.94 ]

NICHHD 1994 0/174 1/175 0.5 0.34 [ 0.01, 8.17 ]

x Ocon 1997 0/57 0/56 0.0 Not estimable

Subtotal (95% CI) 588 582 6.5 0.70 [ 0.36, 1.34 ]

Total events: 14 (Induction), 20 (Expectant)

Test for heterogeneity chi-square=1.61 df=2 p=0.45 I² =0.0%

Test for overall effect z=1.08 p=0.3

03 Not mentioned/not separated

Augensen 1987 12/214 15/195 4.9 0.73 [ 0.35, 1.52 ]

Hannah 1992 239/1700 263/1698 82.4 0.91 [ 0.77, 1.07 ]

Roach 1997 22/96 20/105 6.0 1.20 [ 0.70, 2.06 ]

Subtotal (95% CI) 2010 1998 93.4 0.92 [ 0.79, 1.07 ]

Total events: 273 (Induction), 298 (Expectant)

Test for heterogeneity chi-square=1.37 df=2 p=0.50 I² =0.0%

Test for overall effect z=1.12 p=0.3

Total (95% CI) 2722 2705 100.0 0.91 [ 0.78, 1.05 ]

Total events: 288 (Induction), 318 (Expectant)

Test for heterogeneity chi-square=3.95 df=6 p=0.68 I² =0.0%

Test for overall effect z=1.31 p=0.2
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Analysis 02.08. Comparison 02 Labour induction versus expectant management by cervical status, Outcome

08 Apgar score less than 7 at 5 minutes

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 02 Labour induction versus expectant management by cervical status

Outcome: 08 Apgar score less than 7 at 5 minutes

Study Induction Expectant Relative Risk (Fixed) Weight Relative Risk (Fixed)

n/N n/N 95% CI (%) 95% CI

01 Cervix favourable

Chanrachkul 2003 1/124 0/125 1.4 3.02 [ 0.12, 73.52 ]

Subtotal (95% CI) 124 125 1.4 3.02 [ 0.12, 73.52 ]

Total events: 1 (Induction), 0 (Expectant)

Test for heterogeneity: not applicable

Test for overall effect z=0.68 p=0.5

02 Cervix unfavourable

Dyson 1987 2/152 3/150 8.7 0.66 [ 0.11, 3.88 ]

Herabutya 1992 1/57 4/51 12.1 0.22 [ 0.03, 1.94 ]

NICHHD 1994 0/174 1/175 4.3 0.34 [ 0.01, 8.17 ]

x Ocon 1997 0/57 0/56 0.0 Not estimable

Subtotal (95% CI) 440 432 25.1 0.39 [ 0.12, 1.34 ]

Total events: 3 (Induction), 8 (Expectant)

Test for heterogeneity chi-square=0.60 df=2 p=0.74 I² =0.0%

Test for overall effect z=1.49 p=0.1

03 Not mentioned/not separated

Hannah 1992 18/1700 20/1698 57.6 0.90 [ 0.48, 1.69 ]

James 2001 0/37 1/37 4.3 0.33 [ 0.01, 7.93 ]

Roach 1997 0/96 1/105 4.1 0.36 [ 0.02, 8.84 ]

Witter 1987 0/103 2/97 7.4 0.19 [ 0.01, 3.88 ]

Subtotal (95% CI) 1936 1937 73.4 0.76 [ 0.43, 1.37 ]

Total events: 18 (Induction), 24 (Expectant)

Test for heterogeneity chi-square=1.55 df=3 p=0.67 I² =0.0%

Test for overall effect z=0.90 p=0.4

Total (95% CI) 2500 2494 100.0 0.70 [ 0.42, 1.17 ]

Total events: 22 (Induction), 32 (Expectant)

Test for heterogeneity chi-square=3.78 df=7 p=0.80 I² =0.0%

Test for overall effect z=1.35 p=0.2
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Analysis 02.09. Comparison 02 Labour induction versus expectant management by cervical status, Outcome

09 Birthweight > 4000 gm

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 02 Labour induction versus expectant management by cervical status

Outcome: 09 Birthweight > 4000 gm

Study Induction Expectant Relative Risk (Fixed) Relative Risk (Fixed)

n/N n/N 95% CI 95% CI

01 Cervix favourable

Chanrachkul 2003 8/124 4/125 2.02 [ 0.62, 6.52 ]

02 Cervix unfavourable

Gelisen 2005 23/300 74/300 0.31 [ 0.20, 0.48 ]

NICHHD 1994 27/174 31/175 0.88 [ 0.55, 1.40 ]

Ocon 1997 5/57 6/56 0.82 [ 0.26, 2.53 ]

03 Not mentioned/not separated

Hannah 1992 78/1700 94/1698 0.83 [ 0.62, 1.11 ]

0.1 0.2 0.5 1 2 5 10

Favours induction Favours expectant

Analysis 02.10. Comparison 02 Labour induction versus expectant management by cervical status, Outcome

10 Birthweight (gm)

Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 02 Labour induction versus expectant management by cervical status

Outcome: 10 Birthweight (gm)

Study Induction Expectant Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Cervix favourable

Chanrachkul 2003 124 3401.00 (389.80) 125 3344.80 (366.10) 16.7 56.20 [ -37.75, 150.15 ]

Subtotal (95% CI) 124 125 16.7 56.20 [ -37.75, 150.15 ]

Test for heterogeneity: not applicable

Test for overall effect z=1.17 p=0.2

02 Cervix unfavourable

Dyson 1987 152 3696.00 (370.00) 150 3766.00 (428.00) 17.5 -70.00 [ -160.28, 20.28 ]

Herabutya 1992 57 3190.00 (429.00) 51 3348.00 (421.00) 7.5 -158.00 [ -318.48, 2.48 ]

NICHHD 1994 174 3607.00 (382.00) 175 3606.00 (440.00) 18.5 1.00 [ -85.44, 87.44 ]

Subtotal (95% CI) 383 376 43.5 -56.66 [ -134.56, 21.23 ]

Test for heterogeneity chi-square=3.27 df=2 p=0.20 I² =38.7%

Test for overall effect z=1.43 p=0.2
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(. . . Continued)

Study Induction Expectant Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

03 Not mentioned/not separated

Augensen 1987 241 3804.00 (449.00) 195 3856.00 (502.00) 17.5 -52.00 [ -142.43, 38.43 ]

Roach 1997 96 3417.00 (460.00) 105 3527.00 (434.00) 11.3 -110.00 [ -233.93, 13.93 ]

Witter 1987 103 3556.50 (436.30) 97 3614.70 (472.20) 11.0 -58.20 [ -184.41, 68.01 ]

Subtotal (95% CI) 440 397 39.8 -68.65 [ -131.88, -5.43 ]

Test for heterogeneity chi-square=0.58 df=2 p=0.75 I² =0.0%

Test for overall effect z=2.13 p=0.03

Total (95% CI) 947 898 100.0 -42.52 [ -90.53, 5.50 ]

Test for heterogeneity chi-square=8.76 df=6 p=0.19 I² =31.5%

Test for overall effect z=1.74 p=0.08
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Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 02 Labour induction versus expectant management by cervical status

Outcome: 11 Caesarean section

Study Induction Expectant Relative Risk (Fixed) Relative Risk (Fixed)

n/N n/N 95% CI 95% CI

01 Cervix favourable

Chanrachkul 2003 33/124 27/125 1.23 [ 0.79, 1.92 ]

02 Cervix unfavourable

Dyson 1987 22/152 41/150 0.53 [ 0.33, 0.84 ]

Gelisen 2005 58/300 66/300 0.88 [ 0.64, 1.20 ]

Herabutya 1992 27/57 24/51 1.01 [ 0.68, 1.50 ]

Martin 1989 2/12 1/10 1.67 [ 0.18, 15.80 ]

NICHHD 1994 39/174 32/175 1.23 [ 0.81, 1.86 ]

Ocon 1997 10/57 3/56 3.27 [ 0.95, 11.28 ]

03 Not mentioned/not separated

Augensen 1987 14/214 20/195 0.64 [ 0.33, 1.23 ]

Bergsjo 1989 27/94 39/94 0.69 [ 0.46, 1.03 ]

Chakravarti 2000 29/114 20/117 1.49 [ 0.90, 2.47 ]
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(. . . Continued)

Study Induction Expectant Relative Risk (Fixed) Relative Risk (Fixed)

n/N n/N 95% CI 95% CI

Hannah 1992 360/1701 418/1706 0.86 [ 0.76, 0.98 ]

Henry 1969 0/55 1/57 0.35 [ 0.01, 8.30 ]

James 2001 2/37 4/37 0.50 [ 0.10, 2.56 ]

Roach 1997 16/96 18/105 0.97 [ 0.53, 1.80 ]

Witter 1987 30/103 27/97 1.05 [ 0.67, 1.62 ]
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Review: Induction of labour for improving birth outcomes for women at or beyond term

Comparison: 02 Labour induction versus expectant management by cervical status

Outcome: 12 Assisted vaginal delivery

Study Induction Expectant Relative Risk (Random) Relative Risk (Random)

n/N n/N 95% CI 95% CI

01 Cervix favourable

02 Cervix unfavourable

Herabutya 1992 11/57 9/51 1.09 [ 0.49, 2.42 ]

Martin 1989 3/12 2/10 1.25 [ 0.26, 6.07 ]

Ocon 1997 10/57 9/56 1.09 [ 0.48, 2.48 ]

03 Not mentioned/not separated

Augensen 1987 22/214 19/195 1.06 [ 0.59, 1.89 ]

Bergsjo 1989 21/94 25/94 0.84 [ 0.51, 1.39 ]

Hannah 1992 473/1701 449/1706 1.06 [ 0.95, 1.18 ]

Henry 1969 3/55 7/56 0.44 [ 0.12, 1.60 ]

James 2001 4/37 4/37 1.00 [ 0.27, 3.70 ]
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