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Objective To evaluate the effectiveness of membrane sweeping at

41 weeks for the prevention of post-term pregnancy.

Design A multicentre randomised controlled trial.

Setting Fifty-one primary care midwifery practices in the

Netherlands.

Population A total of 742 low-risk pregnant women at 41 weeks of

gestation.

Methods Participants were randomly assigned to serial sweeping

of the membranes (every 48 hours until labour commenced up to

42 weeks of gestation) or no intervention.

Main outcome measures Post-term pregnancy (‡42 weeks).

Subgroup analyses were performed on nulliparous and parous

women. Secondary outcomes included adverse effects.

Results Serial sweeping of the membranes at 41 weeks decreased

the risk of post-term pregnancy (87/375 [23%] versus 149/367

[41%]; relative risk [RR] 0.57, 95% CI 0.46–0.71; number needed

to treat [NNT] 6 [95% CI 4–9]). Benefits were also seen in both

subgroups (nulliparous: 57/198 [29%] versus 89/192 [46%]; RR

0.62 [95% CI 0.48–0.81]; NNT 6 [95% CI 4–12] and parous: 30/

177 [17%] versus 60/175 [34%]; RR 0.49 [95% CI 0.34–0.73];

NNT 6 [95% CI 4–6]). Adverse effects were similar in both the

groups except for uncomplicated bleeding, which was reported

more frequently in the sweeping group. Other obstetric outcomes

and indicators of neonatal morbidity were similar in both groups.

There were two perinatal deaths in each group.

Conclusions Membrane sweeping at 41 weeks can substantially

reduce the proportion of women with post-term pregnancy.

Keywords Induction of labour, onset of labour, membrane sweep-

ing, post-term pregnancy.
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Introduction

Post-term pregnancy (gestational age of ‡294 days [‡42

weeks]1) is associated with increased perinatal morbidity and

mortality.2 The incidence of post-term pregnancy ranges from 4

to 18%,3 depending on the method of determination of the

gestational age, the subject population and the local practice

patterns. Sweeping the membranes (digital separation of the

membranes from the lower uterine segment) is an old and

simple method4 to promote spontaneous onset of labour, which

is regularly applied to prevent post-term pregnancy, although its

effectiveness in relation to the optimal timing of the procedure

is still unclear. Membrane sweeping causes an increase in pros-

taglandin metabolites in the maternal circulation and in local

prostaglandin production.5,6 Both are associated with ripening

of the cervix and, ultimately, with spontaneous onset of labour.

The results of trials on the effectiveness of membrane

sweeping have been inconsistent,7–25 possibly due to methodo-

logical differences between studies.7 Routine use of mem-

brane sweeping between 38 and 40 weeks does not seem to

produce clinically important benefits according to a recent

Cochrane review;7 yet, it might be beneficial in women with

a gestational age of 41 weeks.15,16 Our aim was to assess the

effectiveness of membrane sweeping starting at 41 weeks for
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the prevention of post-term pregnancy among a low-risk

population in a primary care setting.

Methods

A multicentre randomised trial was conducted in 51 mid-

wifery practices throughout the Netherlands between June

2000 and March 2003. Low-risk pregnant women were eligi-

ble for inclusion in the trial when they were low risk (single

fetus in cephalic presentation, no pregnancy complications or

risk factors and no contraindications to normal vaginal deliv-

ery), with a reliable gestational age of 41 weeks (range 40+6 to

41+3) and no history of blood loss after the first trimester or

suspicion of loss of amniotic fluid during pregnancy. The

primary outcome was post-term pregnancy, which was

defined as a gestational age of 294 days or more. A referral

to the local obstetrician for surveillance or induction of

labour was programmed at 42 weeks. Induction of labour

was scheduled by the obstetricians according to local hospital

protocols and varied from induction at 42+0 to expectant

management until 43+0 weeks. For this reason, formal induc-

tion of labour was not suitable as a primary outcome measure.

At 39 weeks of gestation, all the eligible women received

a written information about the trial, and at 40 weeks, they

were invited to participate. A written informed consent was

obtained at the antenatal visit of 41 weeks, after which the

participating woman opened the next successive randomisa-

tion envelope.

Randomisation in this open trial was accomplished by

blocked randomisation using 30 blocks of 25,26 with a variable

allocation ratio of 12:13 or 13:12. The allocations were placed

within consecutively numbered, opaque, sealed envelopes. A

box containing the agreed number of randomisations (vari-

able for each centre) was then sent to the midwifery practices

where they were kept. The participating midwives were un-

aware of the randomisation method. Stratification by centre

was performed in order to reveal any differences according to

midwifery practice.

After every randomisation, the numbered envelope contain-

ing the allocation card was posted to the trial coordinator

together with a randomisation form containing the date of ran-

domisation, the allocation group and the subject characteristics.

Women allocated to the control group received routine

monitoring. To prevent prostaglandin release, vaginal examin-

ation was not performed in the control group until the onset

of labour. In addition, we asked the midwives to refrain from

advice regarding sexual intercourse as a way of stimulating

labour onset, regardless of the allocation. Women allocated

to sweeping received routine monitoring as well, followed

by a vaginal examination for assessment of the cervical ripe-

ness (Bishop score [BS])27 and immediate sweeping. Sweep-

ing was performed by separating the lower membranes as

much as possible from their cervical attachment, with three

circumferential passes of the examining fingers. When sweep-

ing was not possible because the cervix was closed, cervical

massage was performed.15 Massage of the cervical surface was

performed with circular pushing and massaging movements

of the fore finger and middle finger for approximately 15

seconds. Sweeping was repeated every 48 hours, with a max-

imum of three times, until labour commenced or 42 weeks of

gestation was reached. The midwives explained to the women

who had been swept that blood-stained mucus or painful

contractions could occur.

The ethics committee of the Academic Medical Center of

Amsterdam approved the trial.

Data concerning prenatal care, obstetric intervention,

delivery and infant condition were recorded on a case report

form (CRF). We also collected data on the adverse effects

and the woman’s satisfaction by self-reported question-

naires. If labour did not start within 48 hours, a question-

naire assessing possible adverse effects such as contractions,

nature of the contractions and vaginal bleeding was com-

pleted. The midwives asked all women to complete the

questionnaires.

The primary endpoint of the trial was delivery at or beyond

42 weeks. The sample size was calculated based on estimations

contained in previous reports on the future of Dutch obstetric

practice28 and based on data of the Perinatal Database of the

Netherlands (LVR).29 Both the reports are based on detailed

data regarding pregnancy, birth and infant condition from

95% of Dutch midwives and obstetricians. For an expected

difference favouring sweeping of 10%, i.e. 30% instead of 40%

post-term deliveries, with an alpha of 0.05 and a beta of 0.20,

two groups of 375 women were required. We computed

relative risks (RR) to compare crude and stratified propor-

tions and calculated the ‘number needed to treat (NNT)’ with

95% confidence limits. Kaplan–Meier analysis was used to

describe postponement (‘survival’) from randomisation to post-

term pregnancy, and additional logistic regression analysis

was performed to adjust the comparison of proportions for

centre effects. Data analysis was performed using SPSS software

(SPSS, Chicago, IL, USA).

Results

From June 2000 to March 2003, 141 midwives from 51 mid-

wifery practices randomised 750 women. Allocation was

balanced (difference £2) within 44 practices and unbalanced

(difference 3–6) in 7 practices. Eight women were excluded

from the analysis because they did not meet the inclusion

criteria (five controls, one sweeping) or were lost to follow

up (one in each group; Figure 1). We included two women

allocated to control and one woman allocated to sweeping

who were unintentionally randomised at a gestational age

of 40+5 and one woman allocated to sweeping who was ran-

domised at a gestational age of 41+5.
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Primary analysis was by intention to treat, i.e. three women

allocated to sweeping, who did not receive the intervention,

and 19 women randomised to the control group, who were

nevertheless swept, were analysed according to the allocated

group. This left 742 women to be analysed, 375 in the sweep-

ing group and 367 in the control group (Figure 1).

Questionnaires from the participants were available in 687

cases (93%). The CRFs of 22 women allocated to control and

11 women allocated to sweeping were lost, mostly during

hospitalisation. Data on the main outcomes for these 33

women could be collected in all cases from the midwifery

dossiers and the hospital files, but information on BS, adverse

effects and subject’s satisfaction was missing.

The baseline characteristics of the groups were similar

(Table 1). Both the groups contained slightly more nulliparous

women than parous women. The median BS at baseline in the

sweeping group was 4 (inter quartile range [IQR] 2–5). BS of

nulliparous and parous women were similar at baseline

(median BS among nulliparous women: 4 [IQR 2–5], and

among parous women: 4 as well [IQR 3–5]). There were

283 women with a BS of <6 at baseline and 81 women with

a BS of ‡6. Gestational age was determined by ultrasound

before 18 weeks in 595 women (80%) or by certain last

menstrual period corresponding with initial examination in

147 women (20%).

Randomised (n = 750)

Allocated to sweeping (n = 377)

Received allocated intervention (n = 374)
Did not receive allocated intervention:*

Vaginismus (n = 1)
Rupture of membranes at start of vaginal
examination (n = 1)
Cervix not reachable  (n = 1)

Analysed (n = 375)

Lost to follow up (n = 1)
Excluded from analysis:

Breech presentation at time of randomisation
(n = 1)

Allocated to control (n = 373)

   Received allocated intervention (i.e. did not have 
membrane sweep at first visit, n = 373)

Discontinued the intervention (i.e. membrane swept
          subsequently, n = 19)*

Membranes swept on woman's request (n = 5)
Membranes swept midwife's policy (n = 2)
Membranes swept obstetrician's policy (n = 12)

Analysed (n = 367)

Lost to follow up (n = 1)
Excluded from analysis:

Breech presentation at time of randomisation
(n= 1)
Uncertain gestational age (late ultrasound:
>20 weeks) (n = 1)
Too early randomisation (40+1, 40+2) (n = 2)
In labour at time of randomisation (n = 1)

A
llo

ca
ti

o
n

Sweeping Control

Discontinued intervention (n = 16)*
  (received initial sweep but did not receive all 

future-intended sweeping interventions)Fo
llo

w
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p
A

n
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Figure 1. Flow diagram of participants through each stage of the sweeping trial.*Included in the analysis under ‘intention to treat’.

Table 1. Characteristics of study participants, according to group

Sweeping

(n = 375)

Control

(n = 367)

Median IQR Median IQR

Maternal age

(years)

31 28–33 31 28–34

Gestational

age (days)

at recruitment

288 287–289 288 287–289

Parity

Nulliparous 198 (53) 192 (52)

Multiparous 177 (47) 175 (48)

Values are given as median, IQR or numbers (%).
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Sweeping significantly reduced the proportion of post-term

pregnancies, which occurred in 23% of the women allocated

to sweeping and in 41% of the controls (Table 2). The effect

was observed both in nulliparous and parous women. Adjust-

ment for centre revealed no difference with the crude estimate

(results not shown). When the analysis was restricted to

women who had a first trimester ultrasound, the effect on

post-term pregnancy was similar: 66/299 (22%) versus

121/296 (41%), RR 0.54 (95% CI 0.42–0.70). Re-analysis with

all the excluded women included did not affect the overall RR.

In the intervention group, 76 of 283 (27%) women with a BS

of <6 at baseline and 7 of 81 (9%) women with a BS of ‡6 had

a post-term pregnancy. Of the 375 women allocated to sweeping,

103 received cervix massage initially because of the impossibility

of sweeping (nulliparous 67 and parous 36) and 65 women had

massage of the cervix at all examinations. Of these 65 women,

Table 2. Outcomes according to sweeping or control

Sweeping

(n = 375)

Control

(n = 367)

RR

(95% CI)

NNT

(95% CI)

Labour onset

Post-term pregnancy 87 (23) 149 (41) 0.57 (0.46–0.71) 6 (4–9)

Nulliparous 57/198 (29) 89/192 (46) 0.62 (0.48–0.81) 6 (4–12)

Multiparous 30/177 (17) 60/175 (34) 0.49 (0.34–0.73) 6 (4–12)

Spontaneous onset of labour ,42 weeks 253 (68) 198 (54) 1.25 (1.11–1.41)

Spontaneous onset of labour �42 weeks 32 (9) 53 (14) 0.59 (0.39–0.89)

Prelabour caesarean section ,42 weeks* 0 1

Labour induction 90 (24) 115 (31) 0.77 (0.61–0.97)

,42 weeks 35 (9) 19 (5) 1.80 (1.06–3.08)

Impending post-term pregnancy 8 4

24 hours rupture of membranes 11 4

On request 4 1

Other** 12 10

�42 weeks 55 (15) 96 (26) 0.56 (0.42–0.75)

Post-term pregnancy 51 92

.24 hours rupture of membranes 2 1

Other 2 3

Mode of labour induction

Oxytocin only 51 (14) 56 (15) 0.89 (0.63–1.26)

Started with prostaglandins 33 (9) 51 (14) 0.63 (0.42–0.96)

Started with artificial rupture of membranes

(performed by the midwife)

6 (2) 8 (2) 0.73 (0.27–2.01)

Prelabour rupture of membranes*** 57 (19) 50 (19) 1.03 (0.73–1.44)

.24 hours ruptured membranes 16 (4) 12 (3) 1.31 (0.63–2.72)

Augmentation of labour 47 (13) 40 (11) 1.15 (0.76–1.75)

False labour 21 (6) 15 (4) 1.37 (0.72–2.62)

Fever during labour 7 (2) 4 (1) 1.71 (0.51–5.80)

Fever (�38�C) 7 3

Fever (.38�C) 0 1

Meconium-stained amniotic fluid 88 (24) 87 (24) 0.99 (0.76–1.28)

Analgesia during labour (not for caesarean section)

Epidural 17 (5) 14 (4) 1.19 (0.60–2.38)

Pethidine 47 (13) 45 (12) 1.02 (0.70–1.50)

Mode of delivery

Spontaneous 283 (76) 279 (76) 0.99 (0.92–1.08)

Forceps 6 (2) 4 (1) 1.47 (0.42–5.16)

Vacuum 49 (13) 49 (13) 0.98 (0.68–1.42)

Caesarean section 37 (10) 35 (10) 1.04 (0.67–1.61)

Adverse neonatal outcomes 30 (8) 29 (8) 1.01 (0.60–1.70)

Values are given as numbers (%).

*There were no elective caesarean sections �42 weeks.

**Suboptimal cardiotocograph, decreased amniotic fluid, decreased fetal movements or a combination of these indications.

***n 5 296 (sweeping) and n 5 267 (control) as question introduced late into CRFs.

Membrane sweeping to prevent post-term pregnancy
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34 (52%) had a post-term pregnancy compared with 30/242

(12%) in the sweeping-only group (RR 4.22 [95% CI 2.83–

6.16]). In the control group, 19 women were swept, mainly after

referral because of impending post-term pregnancy. Of these 19

women, 13 continued to post-term pregnancy.

Sweeping reduced the time between randomisation and

delivery by 1 day (3.50 versus 4.47 days, mean difference

0.97 days, 95% CI 0.60–1.35). Survival curves describing the

cumulative probability of delivery before 42 weeks are shown

in Figure 2. Sweeping significantly increased spontaneous

onset of labour before 42 weeks (Table 2), mainly during

the first 2 days (data not shown). Induction of labour before

42 weeks was also significantly increased in the sweeping

group, mainly as a consequence of labour induction for >24

hours rupture of membranes (Table 2). The need for labour

induction ‡42 weeks was significantly decreased in the sweep-

ing group. The positive effect of sweeping on spontaneous

onset of labour was seen in nulliparous as well as in parous

women. Sweeping significantly increased the likelihood of

delivery in a primary care setting (188/375 versus 150/367,

RR 1.23 [95% CI 1.05–1.44]), but analysis according to parity

showed that the significant effect was restricted to parous

women (nulliparous 69/198 versus 61/192, RR 1.10 [95% CI

0.83–1.45] and parous 119/177 versus 89/175, RR 1.32 [95%

CI 1.11–1.58]).

Other obstetric and neonatal outcomes are summarised in

Table 2. Labour induction with prostaglandins was reduced

in the sweeping group. When stratified according to parity,

sweeping only reduced the incidence of labour induction

among parous women (27/177 versus 47/175, RR 0.57 [95%

CI 0.37–0.86]), with no effect in nulliparous women (57/198

versus 60/192, RR 0.92 [95% CI 0.68–1.25]). There were no

differences in other obstetric outcomes such as rupture of

membranes before onset of labour, >24 hours ruptured mem-

branes, augmentation of labour, false labour, fever during

labour, analgesia during labour and mode of delivery. Adverse

neonatal outcomes were similarly frequent in both groups

(Table 2), with no difference in Apgar score <7 at 5 minutes

or admission to the neonatal care unit (or in the indications for

admission there). There were four perinatal deaths, two in each

group. In the sweeping group, one fetal death occurred at

a gestational age of 41+6; the umbilical cord was looped around

the baby’s neck six times. The second perinatal death occurred

36 hours after an uncomplicated term delivery (41+3). A respi-

ratory arrest took place 33 hours after delivery, resuscitation

failed and the infant died 3 hours later. Post-mortem and

bacterial cultures revealed that the probable course of death

was group B streptococcal disease (GBS). In the control group,

there was one unexplained death at 42 weeks after a failed

vacuum extraction, followed by caesarean section, and one

perinatal death because of lung and kidney hypoplasia.

Adverse effects reported until 48 hours after randomisation

were similar in both the groups, except for bleeding, which

was reported more frequently in the sweeping group (111/364

versus 16/345, RR 6.58 [95% CI 3.98–10.87]). The frequency

and character of contractions before onset of labour was sim-

ilar in both the groups, but the duration of the contractions

tended to be longer in the sweeping group (data not shown).

Membrane sweeping was ‘not painful’ according to 111

women (31%). However, 179 (51%) women judged sweeping

to be ‘somewhat painful’, while 60 (17%) experienced sweep-

ing as ‘painful’ or ‘very painful’. In no instance did the pro-

cedure have to be stopped because of pain. After delivery, 88%

(312/353) indicated that they would choose membrane sweep-

ing in a next pregnancy. Even among the 239 women who

described sweeping as painful, 210 (88%) reported that they

would choose membrane sweeping again in the next preg-

nancy.

Discussion

We performed a randomised trial to compare the effects of

sweeping, with routine monitoring among low-risk pregnant

women at a gestational age of 41 weeks. Membrane sweep-

ing substantially reduced the number of post-term pregnan-

cies and increased spontaneous onset of labour before 42

weeks.

Our study design tried to build on problems that are dis-

cussed in the Cochrane review on sweeping and on sugges-

tions for future study made there and in previous trials.

A major limitation of the systematic review concerned the

relatively small sizes of the included studies; a large-scale trial

time (days)
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Figure 2. Survival curve for women between randomisation and 42

weeks.
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on membrane sweeping was lacking. Because efficacy was

expected to be low at an earlier gestational age and because

the major concern is delivery beyond 42 weeks, we started the

intervention at 41 weeks. In addition, to avoid interference

with obstetric indications for induction of labour before 42

weeks, we evaluated sweeping in a low-risk population in

a primary care setting. A major difference with most trials,

in which sweeping was performed by one or two obstetricians,

was the participation of many different midwives,30 implying

that our results reflect real practice. We also followed the

suggestion of a strategy of multiple successive sweeping 10,18

rather than a single intervention.

Two characteristics of our trial merit discussion. First, we

contrasted a strategy of serial sweeping to no sweeping. Our

design does not, therefore, permit any conclusion as to

whether serial sweeping is superior to single sweeping. Se-

cond, we did not determine BS in the control group, to avoid

an effect of this procedure. Given the size of the groups and

the randomisation process, it is unlikely that the initial BS

differed between the two groups. Since we did not measure BS

in the control group, it was not possible to show the effect of

sweeping or massage on the ripening of the cervix, or the

effect of sweeping for various BS. Indirectly, the effect from

sweeping on the ripening of the cervix can be inferred from

the reduced need for prostaglandins for induction of labour

in the intervention group. At baseline, BS, as determined in

the group randomised to sweeping, were low and not differ-

ent between parous and nulliparous women, which supports

the observations of Harris et al.31

It has been argued on theoretical grounds that sweeping

should be more beneficial in parous women. Previous trials,

however, did not confirm this. Although in our trial, the RR

reduction was larger in parous women than in nulliparous

women, sweeping was effective in both groups and the abso-

lute risk difference (NNT) was the same. Nevertheless, a sub-

stantial positive effect of sweeping on the occurrence of

‘spontaneous onset of labour before 42 weeks and spontane-

ous vaginal delivery’ and ‘delivery in a primary care setting’

could only be observed for parous women. Furthermore,

although sweeping reduced the overall incidence of labour

induction, this effect was also only seen in parous women.

These outcomes, however, relate to subgroup analyses, and

the power of these to detect real but small differences is low.

Sweeping reduced the time between randomisation and

delivery by 1 day. This shift in time is reflected in the occur-

rence of spontaneous onset of labour and of labour induction

in both groups. Spontaneous onset of labour before 42 weeks

was increased in the sweeping group, while spontaneous onset

of labour ‡42 weeks was increased in the control group.

Labour induction before 42 weeks, on the other hand, was

increased in the sweeping group, while induction ‡42 weeks

was increased in the control group. Women in both groups

had labour induction <42 weeks on request or because of

impending post-term pregnancy. For logistical reasons (office

closure over the weekend), referral to the obstetrician

occurred in some occasions 1 or 2 days before 42 weeks of

gestation. The increase seen in labour induction before 42

weeks in the intervention group was partly due to an increase

in >24 hours rupture of membranes. However, there was no

difference seen in the total frequency of >24 hours rupture of

membranes between the groups. Some previous trials have

raised a concern about an increase in prelabour rupture

of membranes with sweeping.10,16 Although one accidental

rupture of membranes occurred at the start of the sweeping

procedure, we observed no difference in the frequency of

prelabour rupture of membranes between the sweeping group

and the control group, which is in agreement with most other

trials on sweeping.7,9,11,12,17,25

An important limitation of randomised trials such as ours

is that they are seldom large enough to study rare adverse

effects. In previous studies, no harmful adverse effects of

sweeping were reported.7 In the study of Allott and Palmer8,

there was one case of GBS in the control group. In our study,

one perinatal death, probably because of early onset of GBS

disease, occurred in the sweeping group. Thus far, membrane

sweeping has not been associated with GBS.32–36 Conse-

quently, the revised guidelines from Centers for Disease Con-

trols and Prevention for the prevention of perinatal GBS did

not recommend avoiding of membrane sweeping in GBS-

colonised women.37 However, as this disease occurs so rarely,

a relation with sweeping is difficult to establish. Future stud-

ies, preferably case–control studies, need to address the effect

of sweeping on perinatal GBS disease.

In our study, 17% of the women experienced sweeping as

painful, which is roughly the same as reported previously,30

when 22% of women experienced the procedure as painful. In

concordance with these results, women allocated to sweeping

had a positive judgement on the intervention.

Conclusions

Even assuming the lowest incidence of post-term pregnancy

of 4%, membrane sweeping at 41 weeks will substantially

reduce the proportion of women with post-term pregnancy.

It is a simple and effective method that can be applied in out

of hospital settings worldwide.
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