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A B S T R A C T   

Objective: To assess adverse perinatal outcomes and caesarean section of low-risk women receiving elective in-
duction of labour at 41 weeks or expectant management until 42 weeks according to their preferred and actual 
management strategy. 
Design: Multicentre prospective cohort study alongside RCT. 
Setting: 90 midwifery practices and 12 hospitals in the Netherlands. 
Population: 3642 low-risk women with uncomplicated singleton late-term pregnancy. 
Main outcome measures: Composite adverse outcome (perinatal death, Apgar score 5′ < 7, NICU admission, 
meconium aspiration syndrome), composite severe adverse perinatal outcome (all above with Apgar score 5′ < 4 
instead of < 7) and caesarean section. 
Results: From 2012–2016, 3642 women out of 6088 eligible women for the INDEX RCT, participated in the cohort 
study for observational data collection (induction of labour n = 372; expectant management n = 2174; unknown 
preference/management strategy n = 1096). 
Adverse perinatal outcome occurred in 1.1 % (4/372) in the induction group versus 1.9 % (42/2174) in the 
expectant group (adjRR 0.56; 95 %CI: 0.17–1.79), with severe adverse perinatal outcome occurring in 0.3 % (1/ 
372) versus 1.0 % (22/2174), respectively (adjRR 0.39; 95 % CI: 0.05–2.88). There were no stillbirths among all 
3642 women; one neonatal death occurred in the unknown preference/management group. Caesarean section 
rates were 10.5 % (39/372) after induction and 8.9 % (193/2174) after expectant management (adjRR 1.32; 95 
% CI: 0.95–1.84). 
A higher incidence of adverse perinatal outcome was observed in nulliparous compared to multiparous women. 
Nulliparous 1.8 % (3/170) in the induction group versus 2.6 % (30/1134) in the expectant management group 
(adjRR 0.58; 95 % CI 0.14–2.41), multiparous 0.5 % (1/201) versus 1.1 % (11/1039) (adjRR 0.54; 95 % CI 
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0.07–24.19). One maternal death due to amniotic fluid embolism occurred after elective induction at 41 weeks 
+ 6 days. 
Conclusion: In this cohort study among low-risk women receiving the policy of their preference in late-term 
pregnancy, a non-significant difference was found between induction of labour at 41 weeks and expectant 
management until 42 weeks in absolute risks of composite adverse (1.1 % versus 1.9 %) and severe adverse (0.3 % 
versus 1.0 %) perinatal outcome. The risks in this cohort study were lower than in the trial setting. There were no 
stillbirths among all 3642 women. Caesarean section rates were comparable.   

1. Introduction 

The risk of adverse perinatal outcomes gradually increases after 41 
weeks [1]. The main concern is the risk of stillbirth, although the exact 
magnitude of risk reduction of perinatal mortality with a policy of in-
duction of labour (induction) from 41 weeks onwards remains unclear 
[2–4]. Recent Individual Patient Data-Meta Analysis (IPD-MA) of trials 
comparing induction at 41 weeks with a policy of expectant manage-
ment (expectant) until 42 weeks concluded that induction reduces the 
risk of adverse perinatal outcome for nulliparous women (induction 0.3 
% versus expectant 1.6 %; RR 0.20; 95 % CI 0.07–0.60) but not for 
multiparous women (induction 0.6 % versus expectant 0.3 %; RR 1.59; 
95 % CI 0.15–17.30). The risk of caesarean section was not increased for 
either nulliparous or multiparous women [5]. Though different guide-
lines and systematic reviews on this topic were published in recent 
years, the question who benefits most from elective induction at 41 
weeks is not clear [2, 6, 7]. 

One of the included trials in the IPD-MA was the INDEX trial (N =
1801) in which a small, but significant difference of 1.4 % was found in 
the incidence of composite adverse perinatal outcomes in favour of in-
duction (1.7 % versus 3.1 %; RR 0.54; 95 % CI 0.29–1.00; p-val-
ue=0.045), though the absolute risk of severe adverse perinatal outcome 
was low in both groups (induction 0.4 % versus expectant 1.3 %; RR 
0,33; 95 % CI 0.11–1.03; p-value=0.06 [3]. A large proportion (69 %) of 
women invited for the INDEX trial did not want to be randomised, which 
is comparable to findings in similar trials (SWEPIS trial 78 %, ARRIVE 
trial 71 %, 35/39 trial 86 %) [4, 8, 9]. 

Since trials are designed to evaluate outcomes by comparing man-
agement strategies, whereas in an observational design outcomes of 
daily practice are evaluated [10]. This raises the question if character-
istics and clinical outcomes of those women who participate in a trial 
differ from women who decline participation. 

In this study we assessed the total group of women who were eligible 
for both management strategies but declined randomisation for the 
INDEX trial. Actual management strategy (induction or expectant) was 
mostly depended on woman’s preference and local protocol. 

The aim of this prospective cohort study was to assess perinatal, 
maternal and labour outcomes of initially low-risk women according to 
their preferred and the actual management strategy after elective in-
duction of labour at 41 weeks or expectant management until 42 weeks. 

2. Materials and methods 

2.1. Study design 

We conducted this prospective cohort study alongside the INDEX 
trial. Our study was set in the Dutch Obstetric Consortium: a collabo-
ration of obstetrical centres in the Netherlands in cooperation with the 
Midwifery Research Network of the Netherlands (MRNN). The study 
was conducted in 90 midwifery practices and 12 hospitals in the 
Netherlands in the period from May 2012 to March 2016. 

2.2. Study population 

In the INDEX trial — and therefore also in this cohort— eligible 
pregnant women at low risk visiting outpatient clinics or midwifery 

practices for the 40 weeks check-up, were counselled for participation in 
the INDEX trial. After informed consent was given between 40 weeks + 5 
days to 41 weeks + 0 days they were randomly allocated to induction of 
labour at 41 weeks or to expectant management until 42 weeks. From 42 
weeks onwards induction of labour was indicated according to the 
interprofessional Dutch Obstetrical Indication List [3, 11–13]. Women 
who did not want to be randomised were asked for their reason to 
decline. Reasons for decline were registered by the caregiver using a 
prespecified model with four options: “prefers elective induction”, 
“prefers expectant management”, “doesn’t want policy by random-
isation” and “other”. Participants were enrolled in a midwifery practice 
by an independent midwife (primary care) or by a research nurse/-
midwife of the hospital (secondary care). 

In- and exclusion criteria of both trial and cohort study were iden-
tical. Consenting women at low obstetrical risk, aged ≥ 18 years, with a 
singleton pregnancy and a fetus in stable cephalic position, and a 
gestational age of 40 weeks + 5 days to 41 weeks + 1 days confirmed by 
early ultrasound, were included in this cohort. Exclusion criteria at time 
of inclusion were obstetrical complications or conditions such as: hy-
pertensive disorders (systolic 140 mmHg and/or diastolic 90 mmHg or 
more), proteinuria (=3 g/L), pre-existent maternal heart or kidney dis-
eases, gestational diabetes, previous caesarean section, multiple preg-
nancy, intra-uterine growth retardation, non-reassuring fetal status 
(including absence of or decreased fetal movements, abnormal fetal 
heart rate), known fetal abnormalities which could influence perinatal 
outcome, abnormal karyotype, ruptured membranes at time of inclusion 
or other contra-indications for expectant management until 42 weeks +
0 days. 

The induction of labour group consisted of women who preferred 
induction at 41 weeks + 0/1 days at enrolment. In the days after 
enrolment but before the planned induction (≤ 41 weeks + 0/1 days), 
women could have a spontaneous onset of labour or labour induction; 
electively or medically indicated for a fetal or maternal condition that 
emerged. 

The expectant management group consisted of women who preferred 
expectant management. In the days after enrolment, women could have 
had a spontaneous onset of labour or labour was induced on fetal or 
maternal indication between 41 and 42 weeks or because of postterm 
pregnancy ≥ 42 weeks + 0 days. Data were analysed according to 
assignment to these two groups. 

The third group (unknown preference/management strategy) con-
sisted of women without an expressed preference for either induction or 
expectant management, a preference for induction but an onset of la-
bour after 41 weeks + 1 days or a preference for expectant management 
with elective induction of labour at 41 weeks + 2 days to 41 weeks + 6 
days (Fig. 1). Because women’s preference and actual management were 
not consistent or unclear, it was not possible to assign them to the in-
duction or expectant group, therefore this group is not included in the 
analysis. However, the group was described separately. (Supplementary 
tables 1 and 2). 

2.3. Data collection 

Data were collected from caregivers in a Case Report Form (CRF) 
which was sent to the coordinating centre. Upon receipt of the CRF all 
data were checked by the first authors (AB, JKJK) or a research midwife 
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connected to the research team (LS). Missing, illogical data and outliers 
were verified from the corresponding participating centres. After 
ascertainment, data were entered in an Oracle Clinical electronic data-
base by trained midwifery or medical students. Data from secondary 
care were directly entered in the database by research nurses and mid-
wives of the participating hospitals using the electronic CRF. Severe 
adverse perinatal and maternal outcomes (perinatal and maternal 
mortality, neonatal intensive care unit (NICU) and Intensive Care Unit 
(ICU) admission and postpartum haemorrhage ≥ 2000 mL) were veri-
fied against the records of the midwifery practice or hospital. The study 
was performed without external funding. 

2.4. Outcomes of interest 

2.4.1. Primary outcome 
Our primary outcome was identical to the primary outcome of the 

INDEX trial and consisted of a composite of adverse perinatal outcomes 
[3]. This composite outcome was defined as having one or more of the 
following outcomes: perinatal mortality, 5 min Apgar score < 7, meco-
nium aspiration syndrome (MAS) [14], plexus brachialis injury (with 
and without association with shoulder dystocia), or admission to a 
NICU. All individual components of the composite adverse perinatal 
outcome were also reported separately. In concordance with the 
INDEX-trial, we also defined a composite of severe adverse perinatal 
outcomes with similar components with the exception that the 5 min 
Apgar score should was replaced by < 4 instead of < 7 because of the 
ACOG and AAP statements that the inappropriate use of the Apgar score 
as outcome measure in studies has led to an erroneous definition of 
asphyxia. An Apgar score of 0–3 at 5 min or more can be considered as a 
nonspecific sign of illness, which may be one of the first indications of 
encephalopathy [15]. 

2.4.2. Secondary outcomes 
Secondary outcomes consisted of maternal, labour and other peri-

natal outcomes. The composite adverse maternal outcome consisted of 
postpartum haemorrhage (≥ 1000 mL), manual removal of placenta, 
obstetrical anal sphincter injuries (OASIS), maternal admission to an 
intensive care unit (ICU) and maternal death. All individual components 
of the composite adverse maternal outcome were also reported sepa-
rately. Labour outcomes included gestational age at onset of labour, 
onset of labour, reason for induction and mode of delivery. Secondary 
perinatal outcomes included neonatal admission to the medium care, 
congenital abnormality, hypoglycaemia, neonatal infection, neonatal 
sex, birthweight and small and large for gestational age (SGA < 2.3rd 
percentile and LGA > 97.7th percentile) [16]. As risks could differ be-
tween nulliparous and multiparous women, subgroup analysis accord-
ing to parity was performed for adverse perinatal and maternal outcome 
and for caesarean section. 

2.5. Statistical analysis 

A target sample size was not calculated, since recruitment for this 
cohort took place alongside the INDEX trial, for which a sample calcu-
lation had been made. Relative Risks (RR) with 95 % confidence interval 
(CI) were calculated for composite adverse (severe) perinatal outcomes, 
composite adverse maternal outcomes, and caesarean section rates. 
With a generalised linear regression model (log-binomial) we estimated 
Relative Risks adjusted (adjRR) for ethnicity, SES, parity and BMI 
(Table 1)[5, 17–21]. BMI was dichotomised in < 25 and ≥ 25. Birth 
centiles were based on national reference data for the Netherlands on 
birthweight and gestational age by week and day [16]. 

2.5.1. Subgroup analysis 
Because previous studies showed different outcomes according to 

parity [5], we performed a subgroup analysis according to parity. 

Fig. 1. Flowchart.  
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Analyses were performed using IBM SPSS Statistics for Windows 
(Version 26.0. Armonk, NY: IBM Corp. Released 2019). 

2.6. Ethical approval 

Both trial and cohort study were approved by the local ethics com-
mittee of the Academic Medical Centre, Amsterdam (No 
NL38455.018.11). The INDEX trial and cohort study were conducted 
under an otherwise equal protocol [11]. 

3. Results 

Between May 2012 and March 2016, 4223 women who declined 
randomisation for the INDEX trial were prospectively recruited for this 
cohort study in 90 midwifery practices and 12 hospitals throughout The 
Netherlands. A total of 449 women (10.7 %) were lost to follow-up 
(Fig. 1). A group of 132 women had to be excluded because they did 
not meet the inclusion criteria, or labour onset had started before a 
gestational age of 40 weeks + 5 days. We assessed outcomes of 3642 
women according to maternal preference and actual management 
strategy of whom 372 women in the induction group and 2174 in the 
expectant group (Tables 1, 2 and 3). From 1096 women preference and 
actual management were not consistent or unclear (Fig. 1). 

Four women received a planned caesarean section (Fig. 1), the rea-
sons being, respectively, maternal wish at 42 weeks + 0 days, fetal 
malpresentation at 41 weeks + 4 days, vasa praevia at 41 weeks + 3 
days and non-reassuring fetal status all at routine consultation. 

We observed that almost all centres (> 97 %) used a standard policy 
of additional fetal monitoring in secondary care for women with a late- 
term pregnancy. 

3.1. Characteristics of study participants 

In this cohort the proportion of women who preferred and received 
induction was smaller (n = 372) than those who preferred and received 
expectant management (n = 2174). We observed significant differences 
in social economic status (SES) and parity between the induction and 

expectant preference groups. There were no significant differences in 
maternal age, ethnicity and Body Mass Index (BMI). More women in the 
expectant group had a high SES (induction 22.0 %; expectant 29.1 %; p- 
value < 0.001) and were more often nulliparous (induction 45.7 %; 
expectant 52.2 %; p-value < 0.001). 

More women in the induction group had a low SES (induction 30.4 
%; expectant 22.1 %; p-value < 0.001) (Table 1). 

3.2. Outcomes 

In the induction group, 58.3 % (217/372) of the women had in-
duction of labour and 41.4 % (154/372) had a spontaneous onset of 
labour. Of all women with induction, 86.2 % (187/217) had elective 
induction and 13.8 % (30/217) had medically indicated induction 
(Table 2). 

In the expectant group, 13.4 % (292/2174) had induction of labour 
and 86.4 % (1879/2174) started labour spontaneously. Of women with 
induction (n = 292), 39.4 % (115/292) were diagnosed to have a 
medical indication for induction between 40 weeks + 5 days and 41 
weeks + 6 days and 60.6 % (177/292) had induction for postterm 
pregnancy (≥ 42 weeks + 0 days) (Table 2). Fig. 2 visualises the time to 
onset of labour for the two groups (IOL and EM) in a Kaplan Meier curve. 

3.2.1. Perinatal outcomes 
The composite adverse perinatal outcome was observed in 1.1 % (4/ 

372) in the induction group versus 1.9 % (42/2174) in the expectant 
group (adjRR 0.56; 95 % CI 0.17–1.79). Severe adverse perinatal 
outcome occurred in 0.3 % (1/372) in the induction group versus 1.0 % 
(22/2174) in the expectant group (adjRR 0.39; 95 % CI 0.05–2.88). 

There were no stillbirths in this study, while one neonatal death at 
day of birth occurred in the group with unknown preference/manage-
ment strategy. This multiparous woman was referred for routine ante-
natal consultation (including CTG) in secondary care at 41 weeks + 2 
days, the fetal condition was reassuring. After spontaneous onset of la-
bour at 41 weeks + 2 days, she was referred to secondary care because 
off sudden excessive vaginal blood loss after spontaneous rupture of the 
membranes followed by fetal bradycardia (60 bpm). Emergency 
caesarean section was performed. The newborn was diagnosed with 
severe asphyxia and died the same day at the NICU. The parents refused 
post-mortem examination. 

Six cases of MAS occurred, all in the expectant group, respectively 
once at 40 weeks + 6 days, twice at 41 weeks + 3 days, twice at 41 
weeks + 4 days and once at 42 weeks + 0 days. In the total cohort no 
plexus brachialis injury occurred (Table 2). 

3.2.2. Maternal and labour outcomes 
The composite adverse maternal outcome was observed in 11.6 % 

(43/372) in the induction group versus 11.4 % (248/2174) in the 
expectant group (adjRR 0.99; 95 % CI 0.71–1.39). Caesarean section was 
performed in 10.5 % (39/372) in the induction group versus 8.9 % (193/ 
2174) in the expectant group (adjRR 1.32; 95 % CI 0.95–1.84) (Table 2). 

One maternal death occurred in our study. This concerned a 
multiparous woman with preference for expectant management and 
elective induction at 41 weeks + 6 days. An operative vaginal delivery 
was performed because of fetal distress, followed by a postpartum 
haemorrhage of 1600 mL. She was admitted to the ICU and died the day 
after she gave birth. Post-mortem examination concluded that amniotic 
fluid embolism was the cause for this maternal death. 

Maternal admission to an ICU occurred six times in total, zero in the 
induction group, twice in the expectant group and four in the ‘unknown 
preference/management strategy’ group. Most of these women were 
admitted at the ICU after severe postpartum haemorrhage. Beside the 
woman who died, who was described above, there were five more cases. 
The second was a nulliparous woman with SOL and spontaneous de-
livery at 40 weeks + 6 days, followed by manual removal of the placenta 
and a total blood loss 5700 mL. She was treated with uterotonics and 

Table 1 
Baseline characteristics.   

Preference for 
induction of labour 
≤ 411/7 

(n = 372) 

Preference for 
expectant 
management 
(n = 2174) 

p-value 

Maternal age (years, mean, 
SD) 

31.0 (4.8) 31.4 (4.5) 0.13* 

Ethnicity   0.71 
White 302 (81.2 %) 1893 (87.1 %)  
Other 34 (9.1 %) 234 (10.8 %)  
Missing 36 (9.7 %) 47 (2.2 %)  
Social economic status   < 0.001 
Low 113 (30.4 %) 480 (22.1 %)  
Medium 173 (46.5 %) 1052 (48.4 %)  
High 82 (22.0 %) 633 (29.1 %)  
Missing 4 (1.1 %) 9 (0.4 %)  
Parity   0.025 
Nulliparous 170 (45.7 %) 1134 (52.2 %)  
Multiparous 201 (54.2 %) 1039 (47.8 %)  
Missing 1 (0.3 %) 1 (0.0 %)  
Body Mass Index (BMI) at 

start of pregnancy    
BMI (median, IQR) 23.4 (21.2–26.4) 23.0 (21.0–25.7) 0.07†

< 18.5 6 (1.6 %) 64 (2.9 %) 0.08†

18.5 - < 25 220 (59.1 %) 1421 (65.4 %)  
25 - < 30 86 (23.1 %) 487 (22.4 %)  
≥ 30 34 (9.1 %) 173 (8.0 %)  
Missing 26 (7.0 %) 29 (1.3 %)  

p-values are chi-squared tests, unless indicated otherwise. * t-test † Mann- 
Whitney U test. SD: standard deviation IQR: interquartile range. 
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received packed cells. The third woman with SOL and spontaneous de-
livery at 41 weeks + 3 days had a postpartum haemorrhage of 3750 mL 
due to uterine atony. The fourth woman had induction at 41 weeks + 4 
days on maternal indication, an emergency caesarean section was per-
formed after failed operative vaginal delivery (for fetal distress), she had 
total blood loss of 2200 mL due to suspected disseminated intravascular 
coagulation after amniotic fluid embolism. The fifth woman had elective 
induction at 41 weeks + 6 days resulting in caesarean section due to 
failure to progress in the first stage. Three days postpartum, she was 
diagnosed with a bowel perforation combined with a pneumonia and 
sepsis. The sixth woman had SOL at 41 weeks + 6 days, after sponta-
neous vaginal delivery, the placenta was manually removed with a total 
blood loss of 4500 mL. 

3.3. Subgroup analysis 

In a subgroup analysis according to parity, we observed higher in-
cidences of the main adverse outcomes in nulliparous women compared 
to multiparous women. 

In nulliparous women the risk of adverse perinatal outcome was 1.8 
% (3/170) in the induction group versus 2.6 % (30/1134) in the 
expectant group (adjRR 0.58; 95 % CI 0.14–2.41). Caesarean section was 
performed in 21.1 % (36/170) in the induction group versus 15.1 % 
(171/1134) in the expectant group (adjRR 1.41; 95 % CI 1.01–1.97). For 
multiparous women the risk of adverse perinatal outcome was 0.5 % (1/ 
201) in the induction group versus 1.1 % (11/1039) in the expectant 
group (adjRR 0.54; 95 % CI 0.07–24.19). Caesarean section was 

Table 2 
Perinatal, maternal and labour outcomes.   

Preference for 
induction of labour ≤ 411/7 

(n = 372) 

Preference for 
expectant management 
(n = 2174) 

Unadjusted RR 
(95 % CI) 

Adjusted RR 
(95 % CI)‡‡

Composite adverse perinatal outcome* 4 (1.1 %) 42 (1.9 %) 0.56 (0.20–1.54) 0.56 (0.17–1.79) 
Severe adverse perinatal outcome†

(with Apgar score 5′< 4 instead of < 7) 
1 (0.3 %) 22 (1.0 %) 0.27 (0.04–1.97) 0.39 (0.05–2.88) 

Stillbirth 0 0 N/A N/A 
Neonatal death, post-partum†† 0 0 N/A N/A 
Apgar score 5 min post-partum     
< 7 3 (0.8 %) 35 (1.6 %) 0.50 (0.16–1.62) 0.43 (0.10–1.78) 
< 4 0 7 (0.3 %) N/A N/A 
Admission neonate to     
Intensive Care (NICU) 1 (0.3 %) 18 (0.8 %) 0.33 (0.04–2.43) 0.51 (0.07–3.85) 
Medium Care 25 (6.7 %) 143 (6.6 %) 1.02 (0.68–1.54) 0.97 (0.62–1.52) 
Meconium aspiration syndrome 0 6 (0.3 %) N/A N/A 
Plexus brachialis injury 0 0 N/A N/A 
Congenital abnormality 1 (0.3 %) 9 (0.4 %) 0.65 (0.08–5.11) 0.72 (0.09–5.76) 
Hypoglycaemia 3 (0.8 %) 13 (0.6 %) 1.35 (0.39–4.71) 1.67 (0.48–5.83) 
Neonatal infection / sepsis 6 (1.6 %) 76 (3.5 %) 0.46 (0.20–1.05) 0.39 (0.14–1.05) 
Neonatal sex, female 180 (48.5 %) 1078 (49.7 %) 0.98 (0.87–1.09) 0.96 (0.85–1.09) 
Birthweight (g), mean (SD) 3774 (418) 3742 (424) – – 
Small of gestational age (< 2.3rd percentile) 6 (1.6 %) 33 (1.5 %) 1.06 (0.45–2.52) 1.24 (0.52–2.92) 
Large for gestational age (> 97.7th percentile) 13 (3.5 %) 43 (2.0 %) 1.77 (0.96–3.25) 1.69 (0.85–3.35) 
Gestational age onset of labour 

(weeks+days), median (IQR) 
410/7 (406/7-411/7) 412/7 (410/7-414/7) – – 

Onset of labour     
Spontaneous 154 (41.4 %) 1879 (86.4 %) 0.48 (0.42–0.54) 0.25 (0.22–0.29) 
Induction 217 (58.3 %) 292 (13.4 %) 4.34 (3.79–4.98) 4.02 (3.47–4.66) 
Fetal condition 19/217 (8.8 %) 83/292 (28.4 %) – – 
Maternal condition 11/217 (5.1 %) 27/292 (9.2 %) – – 
> 24 h ruptured membranes 0 5/292 (1.7 %) – – 
Postterm pregnancy (≥ 420/7 weeks) 0 177/292 (60.6 %) – – 
Maternal preference 187/217 (86.2 %) 0 N/A N/A 
Planned caesarean section 1 (0.3 %) 3 (0.1 %) 1.95 (0.20–18.68) 1.90 (0.20–18.52) 
Mode of delivery     
Spontaneous vaginal delivery 292 (78.5 %) 1708 (78.6 %) 1.00 (0.94–1.06) 0.88 (0.73–1.07) 
Operative vaginal delivery 41 (11.0 %) 273 (12.6 %) 0.88 (0.64–1.20) 0.99 (0.73–1.35) 
Caesarean section (planned and secondary) 39 (10.5 %) 193 (8.9 %) 1.18 (0.85–1.64) 1.32 (0.95–1.84) 
Composite adverse maternal outcome‡ 43 (11.6 %) 248 (11.4 %) 1.01 (0.75–1.37) 0.99 (0.71–1.39) 
Maternal death†† 0 0 N/A N/A 
Postpartum blood loss (mL), median (IQR)§ 300 (200–500) 300 (200–500) – – 
Haemorrhage postpartum ≥ 1000 mL 30 (8.1 %) 183 (8.4 %) 0.96 (0.66–1.39) 0.83 (0.54–1.27) 
Haemorrhage postpartum ≥ 2000 mL 7 (1.9 %) 50 (2.3 %) 0.82 (0.37–1.79) 0.72 (0.29–1.79) 
Manual removal of placenta¶ 

(vaginal birth only) 
9/333 (2.7 %) 69/1981 (3.5 %) 0.78 (0.40–1.55) 0.77 (0.36–1.66) 

Obstetrical anal sphincter injuries (OASIS)¶ 11/333 (3.3 %) 73/1981 (3.7 %) 0.90 (0.48–1.67) 1.16 (0.62–2.18) 
Maternal admission to Intensive Care Unit 

(highest level of care) 
0 2 (0.1 %) N/A N/A 

*Defined as perinatal death and/or 5 min Apgar score < 7 and/or NICU admission and/or meconium aspiration syndrome and/or plexus brachialis injury. 
†Defined as Composite adverse perinatal outcome, tough where 5 min. Apgar score < 4 instead of < 7. 
‡Defined as haemorrhage postpartum ≥ 1000 mL, and/or manual removal of placenta, and/or 3rd or 4th degree tears (OASIS), and/or intensive care admission, and/or 
maternal death. 
§Of postpartum blood loss 65 cases are missing. 
¶Manual removal of placenta and OASIS of vaginal deliveries only. 
††One neonatal death and one maternal death occurred in the undefined preference or management strategy group. 
‡‡Adjusted for ethnicity, SES, parity and BMI. BMI dichotomised as obese (BMI ≥ 25 or < 25). 
SD: standard deviation; IQR: interquartile range 

A. Bruinsma et al.                                                                                                                                                                                                                              



European Journal of Obstetrics & Gynecology and Reproductive Biology: X 16 (2022) 100165

6

performed in 1.0 % (2/201) in the induction group versus 2.1 % (22/ 
1039) in the expectant group (adjRR 0.57; 95 % CI 0.14–2.44). 
(Table 3). 

4. Discussion 

4.1. Main findings 

In this INDEX cohort study among low-risk women with late-term 
pregnancies, there was a non- significant difference in the absolute 
risk of adverse (induction 1.1 %; expectant 1.9 %) and severe adverse 
(induction 0.3 %; expectant 1.0 %) perinatal outcome between induc-
tion of labour at 41 weeks and expectant management until 42 weeks. 
The risks in both groups were lower than in the INDEX trial. Adverse 
maternal outcomes were comparable between the groups. The caesarean 
section rate in nulliparous women was lower in the expectant group. No 
stillbirths were observed. One neonatal death occurred after sponta-
neous onset of labour at 41 weeks + 2 days in the ‘unknown preference/ 
management strategy’ group. 

4.2. Strengths and limitations 

This prospective cohort study alongside a randomised controlled 
trial collected outcomes from women with a preference and actual 
management of elective induction at 41 weeks + 0/1 days and from 
women with a preference and actual management of expectant man-
agement until 42 weeks. A strength in this study is the large number of 
women (n = 2174) preferring expectant management which allows risk 
estimation of rare events, although the smaller size of the induction 
group limited precision in estimating differences between groups. The 
INDEX trial and IPD-MA on the same subject concluded that the risk of 
these rare events —adverse perinatal outcomes— is higher with a policy 
of expectant management [3,5]. The number of women in our expectant 
group was comparable with the expectant group of the IPD-MA 
(n = 2280). 

A known limitation of cohort studies is loss to follow-up with a rule 
of thumb that < 5 % can be considered as little bias and > 20 % is a 
serious threat to validity [22]. In our cohort study, we had a loss to 
follow-up of 10.7 %. The loss to follow-up was mainly attributable to 
withdrawal of initially participating centres. Because centres provided 
data on a voluntary basis and did not receive financial compensation, a 
few centres stopped providing data. 

Table 3 
Adverse perinatal, maternal and caesarean section outcomes stratified by parity.   

Preference for 
induction of labour ≤ 411/7 * 

(n = 371) 

Preference for expectant management†

(n = 2173) 
Unadjusted RR (95 % CI) Adjusted RR (95 % CI)‡

Nulliparous 
(n = 170) 

Multiparous 
(n = 201) 

Nulliparous 
(n = 1134) 

Multiparous 
(n = 1039) 

Nulliparous Multiparous Nulliparous Multiparous 

Composite adverse perinatal outcome 3 
(1.8 %) 

1 
(0.5 %) 

30 
(2.6 %) 

11 
(1.1 %) 

0.67 
(0.21–2.16) 

0.47 
(0.06–3.62) 

0.58 
(0.14–2.41) 

0.54 
(0.07–4.19) 

Severe adverse perinatal outcome 
(with 5 min. Apgar score < 4)§

0 1 
(0.5 %) 

13 
(1.0 %) 

8 
(0.8 %) 

N/A 0.65 
(0.08–5.14) 

N/A 0.77 
(0.10–6.15) 

Composite adverse maternal outcome 23 
(13.5 %) 

20 
(10.0 %) 

163 
(14.4 %) 

85 
(8.2 %) 

0.94 
(0.63–1.41) 

1.22 
(0.77–1.93) 

0.85 
(0.54–1.34) 

1.23 
(0.75–2.03) 

(Secondary) caesarean section 36 
(21.1 %) 

2 
(1.0 %) 

171 
(15.1 %) 

22 
(2.1 %) 

1.18 
(0.85–1.64) 

0.47 
(0.11–1.98) 

1.41 
(1.01–1.97) 

0.57 
(0.14–2.44) 

*One woman in the IOL group had an unknown parity; † One women in the EM group had an unknown parity; ‡ Adjusted for ethnicity, SES and BMI. BMI dichotomised 
by BMI < 25 and ≥ 25. 
§Defined as Composite adverse perinatal outcome, tough where 5 min. Apgar score < 4 instead of < 7. 

Fig. 2. Time to onset of labour.  
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Another limitation is that, due to analysing according to both pref-
erence and actual management strategy groups, we could not include all 
women with available data in the study. However, this strict classifi-
cation (expectant and induction groups according to women’s preferred 
and followed management strategy) reflects ‘real world’ outcomes [23, 
24]. The large group of women preferring expectant management in this 
cohort study made a considered choice for expectant management as 
opposed to the expectant group of women in the trial, which consisted 
largely of women with a preference for induction who participated in 
the study with the hope to be allocated to the induction group. Women 
who preferred expectant management were less anxious and reported 
less problems regarding quality of life than women preferring induction 
as was showed in a recently published study on women’s management 
preference among both INDEX trial and cohort participants. This may 
indicate a better health status in women preferring expectant manage-
ment, which may be a contributing factor to the lower incidence of 
adverse outcomes in the expectant group in the cohort compared to the 
trial. The large expectant group of this cohort shows the ‘real world’ 
incidence of (severe) adverse outcomes, reflecting daily practice [25]. 

Although we were able to adjust for SES, BMI, ethnicity and parity in 
this non-randomised comparison, including this limited set of variables 
is unlikely to remove all confounding, so any interpretation of differ-
ences between groups should be handled with caution. 

By performing a sub-analysis according to parity, the group of in-
duction is further reduced and the power of the study to provide robust 
statements is limited. The point estimates will mainly give an indication 
of the risks within the compared groups. 

4.3. Interpretation 

A recently published meta-analysis on all relevant trials concluded 
that elective induction at 41 weeks reduces adverse perinatal outcome 
without an increase in caesarean section or adverse maternal outcomes 
compared to expectant management until 42 weeks, subgroup analysis 
showed that this concerned nulliparous women only [5]. In this cohort 
study among low-risk women with late-term pregnancies, the absolute 
risk of adverse perinatal was not significant different between induction 
at 41 weeks and expectant management until 42 weeks, with lowest risk 
for induction. Six cases of MAS occurred in the expectant group (0.3 %; 
6/2174) versus zero cases in the induction group (0/372). This result is 
in line with the trial (induction 0 %, expectant 0.2 %). In four (4/6) 
children with MAS, the mother had a non-Caucasian ethnicity and in five 
(5/6) the mother was nulliparous. It was shown in previous studies that 
non-Western ethnicity (in particular women from Indian and African 
origin) is associated with a higher risk of perinatal morbidity and mor-
tality in pregnancies exceeding 40 weeks [17]. Nulliparity as such is also 
associated with a higher risk of adverse perinatal outcomes [5,26]. 
Further, we noticed that six women of the whole cohort (6/3642) were 
admitted to the ICU. Of whom 2 (2/2174) in the expectant group, zero in 
the induction group (0/372) and four in the ‘unknown prefer-
ence/management strategy’ group (4/1096), mainly because of severe 
postpartum haemorrhage and coagulation abnormalities. Four of these 
women were nulliparous, two multiparous. 

The absolute risk of adverse perinatal outcome in this cohort study 
was lower than in the trial. The absolute risk in the induction groups 
from the cohort and to the trial was 1.1 % versus 1.7 %. This also applied 
to the expectant groups from cohort and trial: 1.9 % and 3.1 % respec-
tively. The risk difference between induction and expectant manage-
ment for composite severe adverse perinatal outcome was comparable 
with that in the trial, 0.7 % in the cohort versus 0.9 % in the trial [3]. 

Women in the expectant groups of trial and cohort study differed in 
the way the management strategy was decided on. Women in the trial 
were allocated to expectant management regardless of their preference, 
whereas women in the cohort had expressed a preference for expectant 
management [25]. The lower composite adverse perinatal outcome in 
the expectant group of the cohort could be related to self-selection of 

these women. A recently published study on women’s preference for 
either induction at 41 weeks or expectant management among a subset 
of women of our cohort and the INDEX trial showed that women who 
declined policy by randomisation had lower levels of anxiety compared 
to women participating in the trial [25]. 

A comparison of baseline characteristics of our cohort and the INDEX 
trial participants showed that women in the cohort were older and more 
often of white ethnicity. The women in the cohort’s induction group 
were more likely to have low SES compared to the trial’s induction 
group (respectively 30.4 % and 24,3 %). The women in the expectant 
group of the cohort were more likely to have high SES compared to the 
expectant group of the trial (respectively 29.1 % and 25.9 %). With 
regard to BMI, both induction groups (cohort and trial) are comparable. 
However, in the expectant group of the cohort, we see more often a 
healthy weight and therefore less often overweight (BMI 25 to < 30) and 
obesity (BMI ≥ 30) compared to the expectant group of the trial. Since 
we know that white ethnicity, higher SES and healthy maternal weight 
are associated with a lower rate of adverse perinatal outcomes, these 
factors might have contributed to the difference in outcomes between 
cohort and trial [17–19, 27, 28]. In the cohort we observed that women 
with a preference for expectant were more often of white ethnicity, had 
a higher SES and had more often a healthy weight compared to the in-
duction preference group. In the trial almost 54 % was nulliparous 
versus 51 % in this cohort. By adjusting risk ratios for these potential 
confounders, we could estimate the effect with reduced bias due to 
confounding. 

In our cohort there were no stillbirths, compared to 0.4 % (5/1379) 
in the expectant group of the SWEPIS trial and 0.2 % (2/901) in the 
expectant group of the INDEX trial. In the induction group of SWEPIS, no 
stillbirth occurred and 0.1 % (1/900) in the induction group of the 
INDEX trial. To rule out confounding by indication we additionally 
contacted all participating centres to confirm if no perinatal or maternal 
death in the 41–42 timeframe of inclusion from May 2012 to March 
2016 was lacking. In addition, the Dutch national perinatal registry in 
this time period of the INDEX trial was examined to analyse how many 
perinatal deaths occurred in late-term pregnancy and whether the study 
showed an under- or overestimation of the incidences. The incidence of 
fetal mortality in the 41–42 weeks’ timeframe in the Netherlands was 
0.09 % (36/39.884) and the neonatal mortality rate was 0.04 % (17/ 
39.884). Based on these national figures, for the size of our cohort two 
stillbirths and one neonatal death could have been expected for the size 
of our cohort [29]. 

Though a positive effect of fetal monitoring (ultrasound and/or CTG 
surveillance) has not been established in trials so far, a difference in the 
monitoring of the fetal condition in late-term pregnancy was noticed for 
Sweden and The Netherlands. All stillbirths in the SWEPIS trial occurred 
in Swedish regions outside the Stockholm region (19 hospitals) where no 
regular fetal monitoring was performed between 41 and 42 weeks (6/ 
822), whereas fetal monitoring in late-term pregnancy has a prominent 
place in maternity care in the Netherlands the last decade [10]. In the 
Stockholm region, which accounted for half of the participants of the 
SWEPIS study, ultrasound for biometry and amniotic fluid measurement 
was performed routinely at 41 weeks before inclusion. In the Stockholm 
region, only women with a reassuring ultrasound could enter the 
SWEPIS study, no fetal death occurred here (0/557). In our cohort 
population over 97 % of the midwifery practices and hospitals followed 
a local protocol on fetal monitoring in late-term pregnancy during 
antenatal consultation between 41 weeks + 0 days and 42 weeks 
+ 0 days of gestation. This could have had an effect on the incidence of 
perinatal mortality in both INDEX cohort and INDEX trial. The higher 
incidence of inductions on medical indication between 41 and 42 weeks 
in the expectant group of the INDEX trial compared to those in the 
expectant group of the SWEPIS trial, could be a reflection of the dif-
ference between the monitoring policies in both settings. Furthermore, 
the SWEPIS trial (N = 2760) was stopped earlier than planned (N = 10, 
000) for safety reasons due to a significantly higher rate of perinatal 
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mortality in the expectant group (induction 0/1381 versus expectant 
6/1379; p-value=0.03). The early stopping of the trial after 28 % of the 
planned number of patients were recruited, could have led to over-
estimation of the effect as the authors concluded already. 

In our cohort, we observed a significant difference in caesarean 
section rates between induction and expectant management in nullipa-
rous women (21.1 % versus 15.1 %) (adjRR 1.41; 95 % CI 1.01–1.97; p- 
value < 0.05). This was not observed in the group of multiparous women 
(adjRR 0.57; 95 % CI 0.14–2.44). In randomised trials no differences in 
caesarean section rate were found [3, 4, 30]. In a recently published 
whole-population study of 474,652 births, the incidence of caesarean 
section was increased in nulliparous women after elective induction 
compared to spontaneous onset of labour (29.3 % versus 13.8 %; RR 
3.02; 95 % CI 2.90–3.15) [31]. These incidences in de nulliparous group 
are in line with the results of our study. The low incidence of caesarean 
section for multiparous women in this cohort could be explained by the 
inclusion criterion ‘no caesarean section in history’, multiparous women 
in our cohort have previously given birth vaginally. This low incidence 
of caesarean section for multipara is in line with the results of the 
IPD-MA [5]. 

The risk estimates for caesarean section in our cohort study were 
different from the recently updated Cochrane systematic review on in-
duction of labour at or beyond 37 weeks’ gestation [2]. The Cochrane 
review showed a RR 0.90 (95 % CI 0.83–0.97) in favour of induction. 
This could be due to the different timeframes of comparison of the 
included studies: randomised controlled trials were included with 
expectant management strategies that went far beyond 42 weeks, some 
even without an upper limit of gestational age [2,32]. One large trial 
was included with incomparable treatment arms considering that 
prostaglandins in case of an unfavourable cervix was restricted to use 
only in the induction group, it was not available for women in the 
expectant group with indicated IOL. [33]. The Cochrane review com-
pares trials that investigate intended policies, whereas cohort studies 
examines actual policy. 

No other large prospective cohort studies have been conducted into 
induction at 41 weeks versus expectant management until 42 weeks in 
low-risk pregnant women. A systematic review and meta-analysis of 12 
cohort studies — mostly retrospective (n = 10) — shows that there is a 
significant increase in the risk of stillbirth from 41 weeks without a 
corresponding decrease in the risk of neonatal mortality [1]. Observa-
tional studies comparing induction and expectant management for the 
entire term period or starting at 41 weeks, involved a policy of expectant 
management beyond a gestational age of 42 weeks in most studies. They 
showed higher rates of caesarean section after induction compared to 
expectant management. Because of the different timeframes, a proper 
comparison of management strategies in the late term period is not 
possible [34–37]. 

With a policy of expectant management, there is always a risk of 
developing pathological conditions, such as hypertensive disorders. The 
moment elective induction is performed at 41 weeks, the probability of a 
medical reason — maternal or fetal — for induction of labour disap-
pears. On the other hand, there is a high chance (60 %) that women will 
have spontaneous onset of labour between 41 weeks + 0 days and 41 
weeks + 4 day s [3]. The group with unknown preference/management 
strategy (n = 1096) does not fit into the comparison induction versus 
expectant management. This group represent women who did not made 
a clear choice for one of the two options and therefore comparison of 
induction versus expectant management was not possible. Though this 
situation occurs more often in daily practice, it is unclear how to 
consider the results of this group. In order to provide insight in all 
available data we present the outcomes of the unknown prefer-
ence/management group in the supplementary tables 1 and 2. 

4.4. Validity and generalisability 

In this cohort study we compared groups according to maternal 

preference and actual management strategy in order to obtain real- 
world evidence [38]. Daily practice is influenced by multiple factors, 
such as maternal preference, caregivers’ influence, local policy, and 
availability of care [10]. 

Most women who participated in the parallel trial had a preference 
for induction (74.6 %); only 9.7 % expressed a preference for expectant 
management [3]. This in contrast to women in this cohort study, of 
whom 17.4 % indicated to have a preference for induction and 71.5 % 
for expectant management [25]. The heterogeneity of preferences in 
both expectant groups (cohort and trial), may have contributed to the 
difference in composite adverse perinatal outcomes. Women with a 
preference for induction are more anxious and have a lower quality of 
life compared to women with a preference for expectant management 
[25]. The women in the large expectant group in this cohort study 
preferred and received the expectant management strategy. To what 
extend self-selection plays a role in the low incidence of adverse peri-
natal outcome in this group of women is not clear yet, though it seems 
plausible to consider this group as representative for low-risk women 
preferring expectant management in late-term pregnancy. To analyse 
both the treatment effect and the influence of patient preferences, a 
partially randomised preference trial design could be used in future 
research [39,40]. 

5. Conclusion 

In this cohort study — alongside the INDEX-RCT — among low-risk 
women receiving the policy of their preference in late-term pregnancy, a 
non-significant difference was found between induction of labour at 41 
weeks and expectant management until 42 weeks in absolute risks of 
composite adverse (1.1 % versus 1.9 %) and severe adverse (0.3 % versus 
1.0 %) perinatal outcome. The risks were lower than in the trial setting. 

There were no stillbirths among all 3642 women. Caesarean section 
rates were comparable, for nulliparous women the risk of caesarean 
section was increased after induction at 41 weeks. 
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