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Abstract
Background: Although the induction of labour is a commonly used procedure in obstetrical care, there are
limited data on its psycho-emotional effects on the woman. This study analysed the expectations and
experiences of women included in a randomised controlled trial comparing different routes of labour
induction. The primary aim of this questionnaire-based study was to evaluate women’s general
satisfaction with induced labours and identify factors associated with a negative experience. The
secondary aim was to compare the orally administrated misoprostol (OMS) to a misoprostol vaginal
insert (MVI), while focusing on general maternal satisfaction. Methods Primiparous women (n = 196)
with a singleton foetus in cephalic presentation, ≥ 37 weeks of gestation, with a Bishop´s score ≤ 4
planning labour induction were randomly allocated to receive either OMS (Cytotec®) or MVI (Misodel®).
Data were collected by validated questionnaires, the Wijma Delivery Expectation/Experience
Questionnaire (A+B). The pre-labour part of the questionnaire (W-DEQ version A) was given to
participants to complete within one hour before the start of induction, and the post-labour part of the
questionnaire (W-DEQ version B) was administered after birth and collected before the women were
discharged from hospital. Background characteristics and delivery outcomes were extracted from
maternity �les and correlated to the results from the questionnaires. Results The mean score of the post-
labour questionnaire (W-DEQ B) was 61.2 (22.9) and OMS and MVI generated comparable experiences
among the participating women with a W-DEQ B score of 59.4 (21.0) and 62.7 (24.7), respectively (p =
0.48). It was found that 11.8% (17/143) reported a severe fear of childbirth (W-DEQ A score ≥ 85).
Women that stated a severe fear before the start of induction had a 3.7 times increased risk of
experiencing labour induction negatively (OR 3.7 [95% CI; 1.04–13.41]). Conclusion Severe fear of
childbirth was a risk factor for a negative experience of labour induction. OMS compared to MVI
generated comparable results among participating women in this randomised controlled trial.

Background
The induction of labour is a commonly used obstetrical intervention in low-income as well as developed
countries. This procedure is usually performed late in pregnancy to prevent maternal or foetal
complications. During the past �ve years, 17% of all singleton pregnancies in Sweden were induced (1).
Most research regarding the induction of labour has focused on the e�ciency and safety of various
methods, with little attention paid to women’s experiences and preferences (2–5). Regardless of the
method, labour induction is associated with an increased risk of several complications such as prolonged
labour, postpartum haemorrhage (PPH), instrumental interventions vacuum/forceps extraction or a
caesarean section (CS) (3, 4). In comparison with the spontaneous onset of labour, induction may
increase the risk of a less positive birth experience for the woman (6, 7). A woman´s level of satisfaction
with her �rst childbirth has immediate and long-term effects on her health and her relationship with the
infant. Dissatisfaction increases the risk for posttraumatic stress disorder (PTSD) and a possible
preference for CS with her next pregnancy (8, 9).
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Methods of induction include amniotomy, mechanical dilation with a balloon catheter, pharmacological
induction with prostaglandin E1 (misoprostol, Cytotec®) or prostaglandin E2 (dinoproston as Propess®
or Minprostin®). Misoprostol has been found to effectively stimulate uterine contractions and cervical
ripening. In 2011 the World Health Organization (WHO) listed misoprostol as an essential medicine for
use in the induction of labour (10). The optimal route of administration of misoprostol is controversial. It
can be produced in various formulations such as vaginal, rectal, sublingual and oral, as a tablet or as a
solution. To date, no study has compared orally administered misoprostol as a solution (Cytotec® P�zer,
NY, USA) with the vaginal insert of misoprostol (Misodel® Ferring, Malmo, Sweden) regarding e�ciency
and safety. Both formulations have recently been shown to be effective and safe when used for the
induction of labour in primiparous women (11, 12). However, none of the studies have investigated the
women´s psycho-emotional experiences of labour induction via these methods.

Methods
The randomised controlled trial of Misodel vs Cytotec was performed at a secondary referral hospital,
Soder Hospital in Stockholm, Sweden, during the period of October 1, 2016 to February 21, 2018. The
primary aim of this questionnaire-based study was to evaluate women’s general satisfaction of induced
labour and to identify factors associated with a negative experience. Second, the orally administered
misoprostol (OMS) was compared to the vaginal insert of misoprostol (MVI) while focusing on general
maternal satisfaction.

In this sub-analysis, data from the questionnaires (Wijma Delivery Expectation/Experience Questionnaire
A+B) assessing the participant´s expectations and experiences of induction is presented. Randomisation
was performed by Sealed Envelope Ltd (London, UK) by creating a blocked randomisation list. [Online]
Available from: https://www.sealedenvelope.com/simple-randomiser/v1/lists [Accessed 6 Oct 2016].
Number: Seed: 100953215495341. The allocation of treatment was generated using a computer random
schedule in blocks at the start of the study. Assignment was concealed by placement in consecutively
numbered, opaque, sealed envelopes drawn in consecutive order by an administrator, who was unaware
which agent was allocated until the envelope was opened. The investigators were blind to the allocation,
but blinding of the participant and the midwife administering the treatment was not possible due to the
differences in preparations used.

The inclusion criteria were primiparous women with a viable singleton foetus in cephalic presentation, ≥
37 weeks of gestation and with a Bishop´s score ≤ 4.

The exclusion criteria were previous uterine surgery, prenatal foetal complications such as severe intra
uterine growth restriction (IUGR) or an abnormal foetal heart rate pattern on the CTG (cardiotocography)
after arrival to the hospital. Additionally, women unable to understand the questionnaire written in
Swedish were excluded.

Women matching the inclusion criteria received verbal and written information about the study.
Information was provided by an obstetrician or a midwife in clinical service when the woman arrived for

https://www.sealedenvelope.com/simple-randomiser/v1/lists
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elective induction. After maternal written consent was given, randomisation was performed using the
sealed envelopes. The envelopes were opened and all participants were then asked to complete the
validated pre-labour questionnaire (Wijma Delivery Expectation Questionnaire, W-DEQ version A) before
the medicine was administered. The questionnaire measures a woman´s prenatal perception and
expectation of childbirth, and consists of 33 items on a 6-point Likert scale, each scoring from 0 (not at
all) to 5 (extremely fear). Higher total scores indicate a greater fear of childbirth (13). The personnel
involved during induction and delivery had no information about the result of the women’s W-DEQ A
score.

If the woman was randomised to receive OMS, the induction was carried out according to the routine
protocol for labour induction at the clinic, using 2.5 ml of a titrated oral misoprostol solution (10 µg/ml),
which could be repeated every second hour with a maximum of eight doses ( = 200 µg/24 hour). The
exact dosage in the solution was achieved using a misoprostol tablet (200 µg) pulverised and dissolved
in 20 ml water. This method of administration has been tested by the Swedish Institute of Pharmacology
and approved to be accurate in terms of correct dosages (14). If the woman experienced painful
contractions at the time of the next dose, the induction was paused for one hour while waiting for the
contractions to continue spontaneously. If the contractions disappeared the woman received another
dose, but if the contractions continued spontaneously, a vaginal digital examination was performed to
evaluate cervical ripening. When BS was ≥ 6, before or after the eight doses, amniotomy and oxytocin
were used to augment uterine contractions if necessary.

If the woman was randomised to MVI, the vaginal tablet was placed high in the posterior vaginal fornix at
the start of the induction. The tablet was placed in a reservoir that could easily be removed at any time.
Due to the slow-release pro�le (7 µg/hour) the reservoir could be left for a period of 24 hours (158 µg/24
hours). Foetal monitoring with CTG was performed every 4–6 h or when regular contractions were
established. The MVI was removed when labour was established or if the 24 h dosing period was
complete.

If further ripening of the cervix was needed a balloon catheter (Bard®) or 1–2 mg vaginal insert of
prostaglandin E2 dinoprostone (Minprostin®) was used. Active labour was handled according to the
clinic’s normal delivery ward protocols. For pain relief during induction and delivery paracetamol, a short-
acting opioid, nitric oxide inhalation, epidural analgesia and paracervical block were offered. All
participants remained in the delivery ward throughout induction.

After delivery the participants were asked to complete the validated post-labour questionnaire (Wijma
Delivery Experience Questionnaire, W-DEQ version B) before discharge from the hospital. The
questionnaire measures the woman´s experience of childbirth and similar to the pre-labour questionnaire,
the W-DEQ B consists of 33 items, each scored from 0 to 5. A high total score indicates a negative
experience of childbirth (13). Background characteristics and delivery outcomes were collected from the
maternal medical �les. All personal data were encoded so individuals could not be identi�ed in the
analysis.
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The primary outcome of this sub-study was the factors associated with a negative experience of induced
labour. Secondary outcomes included the number of women who reported a severe fear of childbirth and
the general satisfaction of induced labour (mean score of the W-DEQ version B questionnaire) in the OMS
vs. MVI group.

Statistics

Normally distributed continuous data are shown as means with standard deviations and compared by
one-wayANOVA or independent t test. For analysis of the categorical variables such as mode of delivery,
the chi-square test was used. The cut-off between good/moderate and negative experience of childbirth
(W-DEQ version B) was set at a sum score of ≥ 66, which was the 75th percentile in the original study of
childbirth experience (13). According to the questionnaire guidelines, internal missing data could be
replaced by the group mean for an unanswered question. Consistent with several other studies in the �eld
(15–17), the cut-off level for severe fear of childbirth was set to total a score of ≥ 85 (W-DEQ version A).

Logistic regression was used to study the association between a negative experience of induced labour
and each of the independent factors: maternal age, method of induction, Bishop´s score (BS), time of
delivery, mode of delivery, low Apgar score, anal sphincter injury and low pH in arterial cord blood at
delivery. Our model strategy was as follows: �rst, unadjusted associations with each factor were studied;
second, the adjusted association with respect to the risk factors measured was studied in a multivariable
model with all factors included. Statistical analyses were performed using SPSS version 20.0 (SPSS Inc.,
Chicago, IL.). P-values < 0.05 were regarded as statistically signi�cant

The power calculation was based on the primary study of the e�ciency of the two different treatments
investigated in the randomised trial. To detect a mean difference in time from the start of induction to
delivery in �ve hours, as well as a difference in the mode of delivery, the recruitment goal was set to 200
participants.

Results
Throughout the study period, 196 primiparous women were included. Among participating women, 73%
(143/196) returned the pre-labour questionnaire (W-DEQ A) and 57% (113/196) returned the post-labour
questionnaire (W-DEQ B). Both questionnaires were completed by 106 (54.1%) women (�gure 1). All of
the pre-labour questionnaires and 75% (86/113) of the post-labour questionnaires were completed before
the women were discharged from hospital. The ‘late-responders’ (n = 27) were equally distributed between
the OMS and MVI groups and did not differ as related to the mean value of W-DEQ B.

The mean score of W-DEQ B among all the women in the study was 61.2 (22.9) and 39% (44/113)
reported a W-DEQ B score ≥ 66, corresponding to a higher level of negative experience in childbirth. The
mean score of the pre-labour questionnaire W-DEQ A differed between women with and without scores of
W-DEQ B ≥ 66 (58.0 vs. 73.3, p = < 0.001). No differences were shown in background characteristics. In
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the group of non-responders (n = 83), background characteristics were comparable with the responders
(Table 1).

Delivery outcomes are presented in Table 2. Among the included women, 62.2% (130/196) were delivered
vaginally without instruments, 16.8 % (33/186) were delivered by CS and 16.8 % (33/186) by vacuum
extraction. Most spontaneous vaginal deliveries were found in the W-DEQ B ≤ 66 group, 78.3% (54/69).
Mean delivery time (from start of induction to delivery) was comparable between groups (22.6 vs. 24.3
vs. 23.1 hours, p = 0.71) as well as the use of EDA (epiduralanestesia) (78.3 vs. 90.9 vs. 88%, p = 0.20)
and oxytocin (66.7 vs. 70.5 vs. 78.3 %, p = 0.34). The mean score of the VAS scale (Visual analogue
scale) was signi�cantly lower among those with a negative experience of induced labour. The foetal
delivery outcomes are presented in Table 3. No differences between the groups were observed.

The mean score of the pre-labour questionnaire W-DEQ version A was 64.1 (19.1) with 11.8% (17/143)
women reporting a high score before induction was started (cut-off score ≥ 85, used in earlier
publications). The mean score of the W-DEQ B differed between women with and without a high score on
W-DEQ version A (57.9 vs. 85.1 p = < 0.001) (Table 3). In all other analysed aspects, the women with a
high score on W-DEQ version A were comparable with the others.

A logistic regression showed no association between the maternal age, Bishop Score, medicine used for
induction (OMS vs. MVI), mean time of labour, Apgar score at 1 minute or pH in cord blood < 7.10 and
satisfaction of induction (Table 4). Women with a high W-DEQ A score before the start of induction had a
3.7 increased risk of reporting a negative labour experience independent of whether OMS or MVI had been
used (OR (Odds Ratio) 3.7 95%, CI (Con�dence interval)1.04–13.41). To compare the OMS group with the
MVI group mean values of the W-DEQ B score were calculated and no signi�cant difference was found
(59.4 [21.0] vs. 62.7 [24.7], p = 0.48).

Discussion
The primary �nding of this questionnaire-based study was childbirth with a high score on the
questionnaire W-DEQ version A strongly correlated to a less satisfactory induced labour experience. A
high score on the questionnaire W-DEQ version A prior to the start of induction was reported by 11.8% of
participating women.

Psycho-emotional satisfaction with labour is multidimensional and necessitates the use of various
measuring instruments to be estimated. In addition, data from questionnaires are interpreted differently
and the results from this study may therefore be di�cult to compare. Brane et al. used the same
instrument to compare women´s experiences of induced labour to those who had a spontaneous onset of
labour. The mean score of the W-DEQ version B was 68 in both groups of included women (18). In the
current study, the mean score of the W-DEQ B questionnaire was 61.2 (22.9), which might indicate a
slightly more positive delivery experience. In addition, Ulfsdottir et al. used the same instrument for the
assessment of delivery experiences among 446 Swedish primiparous women with a spontaneous onset
of labour. In 44% of women a mostly negative experience of labour was reported (W-DEQ B ≥ 66) (19).
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Consistent with the proportion reporting a high score in this study (11.8%), more than one-tenth (10–15%)
of primiparous women in a European multi-centre study reported a severe fear of childbirth, de�ned by the
sum score on the W-DEQ A ≥ 85 (16, 17). Severe fear of childbirth has been correlated to a prolonged
labour (20). Interestingly, such a correlation could not be con�rmed in this study. An association between
severe fear before and after birth has also been reported by Alehagen at al. in 2006 (21).

Strengths and limitations: To our knowledge, this was the �rst evaluation that compared women’s
experiences with OMS to MVI for the induction of labour. In addition, it is also one of the few recent
studies to investigate women´s expectations and experiences of induced labour. This study was
performed in one of Sweden’s largest delivery wards with approximately 7,900 deliveries per year. The
choice of the Wijma Delivery Expectation/Experience Questionnaire as an instrument will enable results
from future studies to be compared with the present trial, as the questionnaire has been translated and
validated in numerous languages ( i.e., Turkish, Japanese, Italian and Farsi) after it was originally
developed in Sweden in 1998 (13). In a recent review this instrument was preferred to others for the
measurement of psycho-emotional experiences of labour (22), despite the lack of standardised cut-off
points. To study women with a severe experience of childbirth, it may be necessary to use a higher cut-off
point. The limited number of participants in the present study and desire to consider not only traumatic
delivery but also a moderately negative experience dictated the choice of cut-off point.

Some limitations must be mentioned. Unfortunately, there is no validated questionnaire speci�cally for
the arti�cial onset of labour at present. It may therefore be possible the questionnaire did not measure
what it was intended to measure. Furthermore, women were asked about their experience of the whole
procedure, not only their experience of the procedure of cervical ripening. Since completion of a
questionnaire is di�cult during the active phase of labour, and because determination of the active phase
is not realisable, it was assumed to be the best solution. To add questions more speci�c to the procedure
of cervical ripening might improve the comparison of different agents used for the arti�cial onset of
labour. In the current study, questions about whether the women felt discomfort when the MVI was placed
deeply in the vagina, whether they preferred CTG and the opportunity for more midwife support (as in the
OMS group) would be appropriate.

Of the women asked to complete the questionnaire, only 57% actually completed the post-labour
questionnaire. During the study period, delivery care in the Stockholm region was undergoing structural
changes and the number of deliveries increased rapidly in the department. It is possible occupational
stress among the personnel led to an inability to receive and remember information about the study
protocol. We assume numerous participants were simply not asked to complete the post-labour
questionnaire and this contributed to the high number of non-responders. It is also probable that
completion of a questionnaire just after childbirth (especially a traumatic birth) is of low priority for
women, and we suspect some women with a less positive experience of labour could be found among
the non-responders. The higher rate of spontaneous vaginal deliveries among the more satis�ed women
compared to non-responders underlies this hypothesis. Despite the busy working environment, 73%
returned a completed pre-labour questionnaire. The optimal time for completion of the questionnaire can
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also be discussed. It is possible women only one day after delivery is overwhelmed by having a healthy
baby and negative feelings from the delivery may only emerge later. However, there were no differences in
satisfaction between early-responders and late-responders in this study. Finally, the power was calculated
based on e�ciency outcomes only. It is therefore plausible that a possible association between the
different treatments and the degree of satisfaction was not shown because of the number participating
women were too small.

Currently, neonatal and maternal outcomes of delivery in developed countries are so good women often
evaluate childbirth in psycho-emotional rather than in medical terms. When counselling women prior to
induction, we suggest attention should be paid to the woman´s expectations. Identifying individuals with
a severe fear of childbirth might, with appropriate interventions during induction and delivery, potentially
increase the number of satis�ed women. A validated instrument for the measurement of women´s
experiences of induced labour would facilitate investigations aiming to �nd effective interventions.

Conclusion
An association between severe fear prior to the start of induction and a negative experience of birth was
shown among primiparous women with an unfavourable cervix. Oral misoprostol as a solution seems to
generate comparable experiences compared to a vaginal insert of misoprostol.
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Figure 1

Flowchart of the participants
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