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Abstract

Aims: To evaluate the efficacy of acupuncture, and sweep-
ing of the fetal membranes, as methods for induction of 
labor.
Methods: Four hundred and seven pregnant women with 
normal singleton pregnancies and cephalic presentations 
were randomized at three delivery wards in Denmark at 
day 290 of gestation into groups of acupuncture, sweep-
ing, acupuncture and sweeping and controls. The primary 
objective was to compare the proportion of women going 
into labor before induction of labor at 294 days in the four 
groups. The secondary objective was to compare the com-
bined groups: with and without acupuncture, and with 
and without sweeping of the fetal membranes. The mid-
wives, completing the forms for the trial at labor or induc-
tion, were blinded to group assessments.
Results: Four hundred and seventeen women were ran-
domized. Ten were excluded after randomization. One 
hundred and four women were randomized to acupunc-
ture, 103 to sweeping of the membranes, 100 to both acu-
puncture and sweeping, and 100 were randomized to the 
control group. Comparison of the four groups demon-
strated no significant difference in the number of women 
achieving spontaneous labor before planned induction. 
No difference was demonstrated by comparing the com-
bined groups treated with acupuncture with the groups 
not treated with acupuncture (P = 0.76). However, sig-
nificantly more women went into labor before planned 
induction (P = 0.02) in the combined groups receiving 
sweeping, compared with the groups not treated with 
sweeping.
Conclusions: Acupuncture at 41+ weeks of gestation did 
not reduce the need for induction. The study was of a suffi-
cient size to demonstrate, in parallel, that sweeping of the 
fetal membranes significantly reduced the need of induc-
tion, sparing about 15% for formal induction of labor.
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Introduction
Women increasingly request acupuncture as a supple-
ment to established therapies in obstetrics. The effect 
of acupuncture in general has rarely been examined in 
prospective randomized studies, and this is also the case 
regarding acupuncture for induction of labor [14].

The underlying mechanism of acupuncture is not 
clear. According to one theory, the stimulation of acu-
puncture points causes an increased release of cortico-
trophin by affecting the thalamus and the hypothalamic 
pituitary system [8].

Another theory suggests that acupuncture may 
increase uterine contractility, either by releasing oxytocin 
centrally or by parasympathetic stimulation of the uterus 
[17]. Sweeping of the fetal membranes significantly short-
ens the time until spontaneous delivery [2, 4, 16, 18].

A recent Cochrane review [14] concluded that there is 
a need for well-designed randomized controlled trials to 
evaluate the role of acupuncture in the induction of labor.

The objective of the present study was to test the 
hypothesis that acupuncture in comparison with no 
treatment as well as with the well-established treatment, 
sweeping the fetal membranes, during pregnancy week 41 
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would lead to more spontaneous labor and less need of 
formal induction of labor at 42 weeks.

Materials and methods
The women were recruited at Hvidovre University Hospital, Odense 
University Hospital, Odense, and Roskilde University Hospital, 
Roskilde, Denmark, from 1 January 2007 to 31 November 2009. 
Healthy women with an uncomplicated spontaneous singleton preg-
nancy, a cephalic presentation, intact fetal membranes and with 
Danish spoken were included at pregnancy week 41+2–41+4, when-
ever an acupuncture certified midwife was available. Gestational 
ages were estimated using fetometric ultrasound parameters ob-
tained before 22 weeks of gestation. Women treated with any kind 
of acupuncture and women treated with sweeping of the fetal mem-
branes within the last 2 weeks before the study were excluded.

The women eligible for participation received oral and writ-
ten information, and the participants gave written consent. Bishop 
score [9] was determined, and the women were randomized by the 
acupuncturist using a computer-randomization system accessible 
through a telephone line (voice response) to: acupuncture, sweeping 
of fetal membranes, acupuncture and sweeping of fetal membranes, 
or a control group (CTG only). The randomization was performed 
just before (the same day) the treatment was initiated. The women 
in the active groups were treated twice during 41+3 and 41+5 weeks of 
pregnancy or on the nearest working day. The women in the control 
group received the usual control with CTG during week 41+3. Certified 
acupuncturists performed the acupuncture. Experienced midwives 
performed the sweeping of the fetal membranes.

In women not delivered by week 42+0, a midwife blinded re-
garding which group the woman was allocated to induced labor on 
the nearest working day. The method of induction, vaginally admin-
istered prostaglandin, amniotomy or intravenous oxytocin, was cho-
sen at the discretion of the obstetrician in charge.

The Danish Scientific Ethical Committee approved the research. 
The reference number is KF 2001 304420th. The study complies with 
the Medical Association Declaration of Helsinki regarding ethical 
conduct of research involving human subjects

Acupuncture
The acupuncture needles were placed bilaterally at points LI 4, ST 36, 
LR 3, BL 60, BL 31 and BL 32. One needle was placed at GV 20 and two 
needles at right SP 6. Electrical stimulation was performed at points 
BL 31 and BL 32 bilaterally and at right SP 6. The needles were left in 
place for at least 30 min. Stimulation was performed at a frequency 
of 80 Hz medium. The needles used were Carbo acupuncture needles 
(Suzhou Sen Sen, SuZhou, Jiangsu, China), 0.30 × 50 mm at BL 31 and 
BL 32 and 0.25 × 25 mm at the remaining points.

Assumed effect of acupuncture points [3]
 – GV 20: mental calming.
 – LR 3: calming, reduces pain.
 – LI 4: augmentation of uterus contractions.

 – ST 36: improves the strength of the body, improves the immune 
system and nutrient uptake.

 – SP 6: induction of labor, augmentation of contractions, and has 
an effect on difficult births combined with LI 4 and LR 3.

 – BL 31 and BL 32: impact on gynecologic organs.
 – BL 60: augmentation of contractions.

Sweeping of the fetal membranes
Sweeping of the fetal membranes was performed by circulating the 
investigating fingers three times between the lower membranes and 
their attachment to the cervix, separating membranes and the cervix 
as much as possible. If membrane sweeping was not possible be-
cause of a closed cervix, cervical massage was performed by moving 
the cervix in relation to the pregnancy.

The primary endpoint was the proportion of women going into 
labor before planned induction at 42 weeks. The secondary endpoint 
was the proportion of women going into labor before formal induc-
tion in comparison with the combined groups: acupuncture ± sweep-
ing with no acupuncture ± sweeping and sweeping ± acupuncture 
with no sweeping ± acupuncture. The later was in order to monitor 
the efficacy of acupuncture, or if no effect, to evaluate the risk of a 
type 2 error due to insufficiency of patient numbers.

Statistical methods
The statistical methods used were analysis of variance, Pearson  
χ2-test (categorical data in four groups), Fisher’s test (categorical 
data in two groups), Mann-Whitney’s test and Student’s t-test. Con-
fidence intervals were chosen as 95% and significance level as 5%.

The estimated sample size of 400 participants was based on a 
50% to 30% reduction in induced labor, a power of 80% and a sig-
nificance level of 5%. Statistical analysis using Epi Data (The EpiData 
Association, Odense M, Denmark) and Graphpad Instat 3 (GraphPad 
Software, Inc., La Jolla, CA, USA).

Results
In total, 419 women were eligible for participation. Two 
women were not randomized because of difficulties with 
the telephone connection to the computer randomiza-
tion system. Of the remaining 417, ten were excluded 
because they declined further participation, or due to 
other reasons (Figure 1). The remaining 407 women (161 
from Odense, 122 from Roskilde, and 124 from Hvidovre) 
participated in the final analysis, of these, nine women 
received only the first treatment: four because of obstetric 
complications, three because of logistic problems and two 
declined further treatment.

One hundred and four women were randomized to 
acupuncture, 103 to sweeping of the membranes, 100 
to both acupuncture and sweeping and 100 were ran-
domized to the control group.
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The four groups were comparable according to mater-
nal characteristics in terms of age, parity, Bishop score at 
entry, gestational age at randomization/treatment and in 
time from randomization to labor/induction (Table 1).

There was no significant difference between the four 
groups regarding: duration of labor, post-partum hemor-
rhage, use of epidural, need for augmentation of labor, 
instrumental delivery, and neonatal outcome such as 
Apgar score, umbilical cord pH, and admission to the neo-
natal intensive care unit (Table 2).

For the primary outcome, the number of women in 
spontaneous labor before planned induction at 42 weeks, 

there was no significant difference between the four 
groups (Pearson’s χ2-test, P = 0.35; Table 3).

Considering the secondary outcome, there was no sig-
nificant difference with regard to spontaneously achiev-
ing labor between the groups receiving acupuncture, i.e., 
group 1 (acupuncture) plus group 3 (acupuncture plus 
sweeping), and the groups not receiving acupuncture, i.e., 
group 2 (sweeping) plus group 4 (controls) (Fisher’s test, 
P = 0.76; Table 4).

However, by comparing the groups receiving sweep-
ing of membranes, i.e., group 2 (sweeping) plus group 3 
(acupuncture+sweeping) with the total number of women 

Assessed for eligibility (n=419) 

Excluded  (n=2)
randomization problems 

Analyzed (n=407)

Discontinued treatment (received
only first treatment at 41+3)

(n=9)
Reasons: 

• 4 women developed pregnancy
complications or excluding
criteria (abnormal CTG,
hemorrhage, acupuncture
treatment within the last 2
weeks - not reported until
second treatment) 

• 3 women because of logistics
(staff shortages) 

• 2 women declined further
treatment

 Received allocated
intervention

(n=398)

Did not receive allocated
intervention at all 

(n=10)
Reasons: 

• 4 women developed pregnancy
complications (abnormal CTG,
glucosuria, breech
presentation, labor) 

• 1 woman because of logistics
(staff shortages) 

• 4 women declined further
participation when informed of
group

• 1 woman experienced
discomfort from acupuncture

Randomized (n=417) 

Acupuncture
100

Sweeping
103

Control
100 

Acupuncture
+ sweeping

100

Excluded (n=10)

Figure 1 CONSORT flow diagram.
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not receiving this treatment, i.e., group 1 (acupuncture) 
plus group 4 (controls), significantly more women in the 
sweeping group delivered spontaneously before planned 
induction (Fisher’s test, P = 0.02; Table 4).

Discussion
In this randomized trial of 407 pregnant women, acupunc-
ture did no better than no treatment at all. Furthermore, 
the trial was of sufficient size to prove sweeping of the 
fetal membranes to be efficient, i.e., significantly (P = 0.02) 
more women in the combined groups having sweeping of 
the fetal membranes (with or without acupuncture) went 
into labor than women not treated with sweeping (with or 
without acupuncture).

This conclusion is supported by the fact that the com-
bined groups are comparable according to gestational age 
at randomization/treatment and in time from treatment to 
labor/induction. In addition, the number of women in the 

trial was of a sufficient size to show an effect of sweeping, 
whereas the effect of acupuncture could not be demon-
strated, which minimizes the risk of type 2 error. The mid-
wives inducing labor were blinded for the pre-induction 
treatment, acupuncture/sweeping/CTG alone; however, 
the pre-induction treatment could not be hidden from the 
pregnant woman, who occasionally might have told the 
midwife. This could be a confounder. However, as almost 
all midwives were very much in favor of acupuncture, it 
is rather unlikely that it would act against the effect of 
acupuncture.

Six randomized controlled studies have evaluated 
the use of acupuncture to induce labor. In a study by Rabl 
et al. [11], including 45 women at gestational week 40+0 
to 40+2, acupuncture reduced the time interval to deliv-
ery. The women gave birth on average after 5.0 days in the 
acupuncture group compared with 7.9 days in the control 
group (P = 0.03). Twenty percent of the women in the acu-
puncture group needed induction in contrast to 35% in 
the control group (P = 0.3). There was no difference in the 
duration of labor.

Table 1 Demographic data.

Maternal data Acupuncture Sweeping Acupuncture+sweeping Control P-value

n 104 103 100 100
Age (mean): years (SD) 31 (4.2) 30 (4.5) 31 (4.1) 31 (5.1) 0.16
Primiparous/multiparous n (%) 25 (24%)/79 26 (25%)/77 24 (24%)/76 25 (25%)/75 0.91
Bishop score: median/mean (SD) 5/4.7 (2.1) 5/4.6 (2.1) 5/4.6 (2.1) 4/4.2 (1.9) 0.86
Gestational age at randomization (mean): days (SD) 290 (0.7) 290 (0.6) 290 (0.7) 290 (0.7) 0.33

No difference was found between the treatment groups. Statistics using Mann-Whitney’s test, Fisher’s exact test and χ2-test.

Table 2 Primary outcomes. Inducibility in the individual treatment groups.

Spontaneous labor 
without need of 

induction (n)

% 95% CI Total P-value

Acupuncture vs. control 0.89
 Acupuncture 55 53 42.9–62.7 104
 Control 54 54 43.7–64.0 100
Sweeping vs. control 0.09
 Sweeping 68 66 56.1–75.0 103
 Control 54 54 43.7–64.0 100
Acupuncture+sweeping vs. control 0.2
 Acupuncture+sweeping 64 64 53.8–73.4 100
 Control 54 54 43.7–64.0 100
Acupuncture vs. sweeping 0.07
 Acupuncture 55 53 42.9–62.7 104
 Sweeping 68 66 56.1–75.1 103

No significant difference was found. Statistics using Fisher’s exact test and χ2-test.
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A study by Gribel et al. [6], included 67 women, and 
demonstrated a significantly reduced need for cesarean 
section after electro-acupuncture in comparison with 
the group induced using misoprostol. There was no sig-
nificant difference between the groups in obtaining labor, 
which was the main outcome. The remaining four studies 
demonstrated no effect of acupuncture.

Smith et al. [15] (n = 364) found that the need for labor 
induction at gestational age 41+3 weeks was unchanged 
compared with a control group given sham acupuncture, 
when acupuncture treatment was conducted 3 days before 
induction.

In a study by Modlock et al. [10], including post-term 
women 41+6 (n = 125), the women were treated with acu-
puncture 24 h before induction. The women in the control 
group were given sham acupuncture. There was no differ-
ence between the two groups in achieving spontaneous 
labor before induction.

Harper et  al. [7] randomized 56 women to acu-
puncture or no acupuncture and showed no significant 

difference in time to delivery or in cesarean section 
frequency.

A study by Asher et al. [1] randomizing 89 women to 
traditional Chinese medicine (TCM) acupuncture, sham 
acupuncture or no treatment found no significant dif-
ference among the groups for time from enrollment to 
delivery, rates of spontaneous labor, or rates of cesarean 
delivery.

In addition, two randomized studies examined the 
effect of acupuncture treatment for induction of labor in 
women diagnosed with primary rupture of membranes. A 
study by Selmer-Olsen et  al. [13], including 106 women, 
showed no effect. In a study by Gaudernack et  al. [5] 
(n = 100), acupuncture reduced the duration of labor and 
the need for oxytocin infusion but had no effect on the 
number of women needing induction.

This study, besides being the largest study yet, differs 
from the above-mentioned on the following points. The 
number of treatments and the acupuncture points were 
chosen in order to meet both TCM principles and a more 

Table 3 Delivery modes and neonatal outcome.

Acupuncture 
(n=104)

Sweeping 
(n=103)

Acupuncture+sweeping 
(n=100)

Control 
(n=100)

P-value

Delivery
 Instrumental vaginal delivery (%) 22 (21) 13 (13) 16 (16) 9 (9) 0.09
 Cesarean section (%) 13 (13) 20 (19) 22 (22) 17 (17) 0.33
 Blood loss  > 1000 mL (%) 8 (8) 6 (6) 11 (12) 8 (9) 0.61
 Augmentation with oxytocin (%) 42 (40) 46 (45) 39 (39) 32 (32) 0.32
 Epidural (%) 28 (27) 29 (28) 22 (22) 23 (23) 0.70
Neonatal outcome
 Apgar  < 7, 5 min (%) 0 (0) 0 (0) 0 (0) 1 (1) 0.37
 pH  < 7.05 (%) 2 (2) 1 (1) 1 (1) 1 (1) 0.89
 NICU admission (%) 1 (1) 3 (3) 2 (2) 5 (5) 0.31

No difference was found. Statistics using Fisher’s exact test.

Table 4 Secondary outcomes. Inducibility comparing combined groups.

Spontaneous labor without  
need of induction

Total
(n)

P-value RR (%) 95% CI

n % 95% CI

Acupuncture vs. no acupuncture 0.76 0.97 0.83–1.14
 Acupuncture ( ± sweeping) 119 58 51.3–65.1 204
 No acupuncture ( ± sweeping) 122 60 53.1–66.7 203
Sweeping vs. no sweeping 0.02 1.22 1.03–1.43
 Sweeping ( ± acupuncture) 132 65 58.1–71.5 203
 No sweeping ( ± acupuncture) 109 53.4 46.3–60.3 204

No difference was found when comparing women treated with acupuncture (with or without sweeping the fetal membranes) with women 
not treated by acupuncture (with or without sweeping). In contrast, women treated with sweeping of the fetal membranes (with or without 
acupuncture) significantly (P = 0.02) more often went into labor before planned induction than women with no sweeping (with or without 
acupuncture). Statistics using c2.
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physiologic acupuncture approach directed specifically 
towards the uterus. We chose, for our control group, only 
the routine CTG control and not sham acupuncture, which 
might not be an altogether indifferent procedure because 
neural and dermal effects occur whenever a needle is 
inserted into the skin, regardless of depth or location [12]. 
In this study, we chose to compare acupuncture with both 
a well-proven efficient method (membrane sweeping) and 
with an assumed passive procedure (CTG).

On the basis of the compelling evidence that sweep-
ing of membranes reduces the number of women needing 
induction, sweeping of membranes should be considered 
a routine treatment in pregnancies exceeding the due date. 
This is especially the case in pregnancies with a previous 

cesarean section, a patient group rapidly increasing, and 
a challenge also in relation to induction because of the 
risk of uterine rupture; sweeping of membranes could 
reduce the number needing prostaglandin mediated cer-
vical ripening.

In conclusion, acupuncture did not have any effect 
as a method for labor induction and did not affect the 
frequency of labor complications. In contrast, our study 
confirms that sweeping of membranes increases the fre-
quency of spontaneous labor without affecting the labor 
complication rate.
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