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Objective To assess the changes in perinatal outcomes in children

born from 37 weeks of gestation after implementation of a more

proactive labour induction practice from 2009.

Design Register-based cohort study.

Setting Denmark, 2000–12.

Population Newborns from 37 weeks of gestation.

Methods Perinatal outcomes were estimated using a logistic

regression analysis with adjustment for gestational age, maternal

age, parity, plurality, smoking and body mass index.

Main outcome measures Perinatal outcomes.

Results A total of 770 926 infants were included. Labour

induction from 37 weeks increased from 9.7% in 2000–02 to

22.5% in 2011–12. From 2003–05 to 2011–12, the risk of

umbilical cord pH < 7.0 decreased by 23%; odds ratio (OR) 0.77

(95% confidence interval 0.67–0.89), and the adjusted OR of

Apgar score < 7 at 5 minutes was unchanged. The risk of

admission to neonatal intensive care units increased by 56%; OR

1.56 (1.47–1.66), whereas the risk of neonatal deaths decreased by

44%; OR 0.56 (0.45–0.70). The risk of cerebral palsy was from

2000–02 to 2009–10 reduced by 26%; OR 0.74 (0.60–0.90). The
proportion of infants born with fetal weight ≥ 4500 g decreased

by one-third; OR 0.68 (0.65–0.71). However, the risk of shoulder

dystocia increased by 32%; OR 1.32 (1.21–1.44), whereas the risk

of peripheral nerve injuries was reduced by 43%; OR 0.57

(0.45–0.73).

Conclusion The results suggest an overall improvement in

perinatal outcomes as a result of a more proactive post-term

labour induction practice.

Keywords Asphyxia, birth induction, misoprostol, perinatal

outcome, post-term labour.
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Introduction

In 2008, the National Institute for Health and Clinical

Excellence published a guideline on late term labour

induction, stating that uncomplicated pregnancies should

be induced in weeks 41–42 of gestation; this guideline was

followed by a similar practice bulletin issued by the Ameri-

can Congress of Obstetricians and Gynaecologists in

2009.1,2 The same year, the national Danish guidelines

were changed accordingly to recommend labour induction

at week 41+3–5 for low-risk pregnant women and even ear-

lier for high-risk pregnant women, e.g. women with body

mass index > 30 kg/m2, age ≥ 40 years or certain medical

conditions.3 The goal was to ensure delivery before

42 weeks of gestation.4 The guideline was discussed and

approved by representatives from all delivery units in Den-

mark. The new guideline led to an increase in post-term

labour induction, which was followed by a significant

reduction in the number of stillborn infants at term.5 It

has also been suggested that maternal morbidity may be

improved by a more proactive labour induction practice.6

However, recent meta-analyses found only a few studies

addressing the impact of different induction practices on

neonatal mortality and morbidity;4,7,8 and asked for further

studies.9

When examining rare outcomes, such as neonatal

death, it is often difficult to achieve statistically significant

correlations in clinical trials.10 Under such circumstances,

large observational studies may provide useful informa-

tion.11,12
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This study aimed to investigate the national changes in dif-

ferent perinatal outcomes over a period, during which a

more proactive labour induction guideline was implemented.

Methods

Design and setting
This historical cohort study included all newborns in Den-

mark delivered from 1 January 2000 to 31 December 2012.

To reduce the random year-to-year variation, the 13-year

study period was subdivided into five intervals of 3, 3, 3, 2

and 2 years.

Data were retrieved in October 2013 from the Danish

National Health Register and the Medical Birth Register,

which contains information on all deliveries in Denmark

since 1973.13 Approval was obtained from the Danish Data

Protection Agency (J.no: 2013-41-2063) and the National

Board of Health (J.no. FSEID 00000579). According to the

Danish Research Ethics Committee Law (§ 10), ethical

approval is not required for register-based studies.

Participants
All infants born from 37 weeks of gestation were included.

Despite focusing on post-term labour induction, the limit

for inclusion was set at >37 weeks of gestation to avoid

exclusion of the outcomes of high-risk pregnancies, which

are often induced before 40 weeks. Gestational age was

generally calculated based on first-trimester ultrasound

examinations. For the few women who did not attend this

routine offer to all pregnant women in Denmark, the date

of their last menstrual period was used.

Based on diagnostic and surgical codes, the study popu-

lation was subdivided according to the intentional mode of

delivery: (i) an induction of labour cohort, (ii) a planned

spontaneous vaginal delivery cohort, and (iii) an elective

caesarean section cohort. The specific codes identifying the

cohorts are listed in the supplementary appendix (Table

S1).

Outcomes
Eight outcomes were defined based on different criteria or

clusters of diagnosis codes from the International Classifi-

cation of Diseases, 10th revision (ICD 10). The outcomes

were categorised into three groups (Table S2): asphyxia

indicators (umbilical cord pH < 7.0 and Apgar score < 7

at 5 minutes), potential manifestations of asphyxia (admis-

sion to neonatal intensive care units within 28 days after

birth, neonatal death and cerebral palsy), and prevention of

macrosomia (fetal weight ≥ 4500 g, shoulder dystocia and

peripheral nerve injury). A neonate could potentially have

more than one outcome.

Before 2003, umbilical cord pH was not routinely

recorded in the register. In this study we intended to use

arterial pH, but in the few cases where this information

was not available, either venous or unspecified pH was

used. All pH values not in the range of 6.6–7.9 were con-

sidered invalid, and were consequently excluded from the

analysis.

There is often a long latency from birth until cerebral

palsy is potentially diagnosed. Therefore, diagnoses

recorded up to 3 years after birth were included. Hence the

years 2011 and 2012 were excluded from the analysis of

this specific outcome because of the lack of sufficient fol-

low-up time.

In accordance with the World Health Organization, neo-

natal death was defined as death within 28 days after

birth.14

Shoulder dystocia and nerve injury were only assessed in

vaginal deliveries.

Potential confounders
To describe the influence of potential confounders, we

gathered information on maternal age, parity, plurality,

smoking and body mass index. The definitions are pre-

sented in the supporting information (Table S3).

Statistical analysis
To estimate the crude and adjusted odds ratio (OR), logis-

tic regression analyses were performed with the period

2000–02 as the reference period. Adjustments were made

for maternal age, parity, plurality, gestational age and

smoking. Because body mass index was not registered until

2004, we assessed the influence of body mass index in a

sub-analysis restricted to the period 2004–12. Because the

results changed by <5% with adjustment for body mass

index, this variable was not included in the main analyses.

To assess the influence of risk-factors such as intrauterine

growth restriction and pre-eclampsia, a sensitivity analysis

of the factors combined was performed. Finally sensitivity

analysis for only singleton pregnancies was performed. Inci-

dence rates in the total population and within the three

delivery cohorts were calculated. A chi-square test was used

to analyse differences in incidence rates, with a P-value of

<0.05 considered significant.

Results

During the 13-year study period, a total of 832 935 chil-

dren were born in Denmark. Among those were 770 926

children (92.6%) born after 37 weeks of gestation, consti-

tuting the study group. Of these, 104 107 (13.5%) children

were born after labour induction, 602 219 (78.1%) were

born after planned vaginal delivery, and 64 600 (8.4%)

were born after elective caesarean section.

Medical induction of labour from 37 weeks of gestation

increased from 9.1% in 2000 to 26.0% in 2012 (P < 0.001)
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(Figure 1). A steep increase was observed, especially after

2009. Correspondingly, the percentage of pregnancies that

continued beyond 42 gestational weeks decreased from

8.0% in 2000 to 1.5% in 2012 (P < 0.001) (Figure 1).

Apart from a major decrease in the proportion of chil-

dren born from 42 weeks of gestation, and a corresponding

increase in children born between 41 and 42 weeks of ges-

tation, no obvious alterations in length of gestation at

delivery were observed (Figure 2).

The percentage of women with planned spontaneous

vaginal delivery decreased from 84.5% in 2000–02 to 67.7%

in 2011–12 (P < 0.001), whereas the elective caesarean sec-

tion rate increased from 5.9 to 9.8% (P < 0.001) (Table 1).

Among women in spontaneous labour, the percentage of

women undergoing emergency caesarean sections was stable

(2000–02: 9%, 2003–05: 10%, 2006–08: 10%, 2009–10:

10%, 2011–12: 10%). In contrast, the percentage of women

whose infants were delivered by emergency caesarean sec-

tion after labour induction decreased during the most

recent years, where the use of induction was highest (2000–
02: 19%, 2003–05: 21%, 2006–08: 20%, 2009–10: 20%,

2011–12: 16%).

Asphyxia indicators
The adjusted relative risk of umbilical cord pH < 7.0

decreased by 23%; OR 0.77 (95% confidence interval 0.67–
0.89) when comparing 2011–12 with 2003–04 (Table 1).

Low pH decreased significantly in all three cohorts and was

4.9& in both the induced and the planned spontaneous

vaginal delivery cohorts in 2011–12 (Table 2).

Except for the changes in the crude incidence rate of

Apgar scores < 7 at 5 minutes (<7/5) within the total

population, all other results indicated that the rate of

Apgar scores < 7/5 was stable over time and across all

study groups (Tables 1 and 2; Figure S1).

Potential manifestations of asphyxia
Throughout the study period, the adjusted risk of admis-

sion to a neonatal intensive care unit increased by 56%;

OR 1.56 (1.47–1.66) (Table 1). The admission rates were

stable in the induced delivery cohort, whereas the rates

increased significantly after planned vaginal delivery and

elective caesarean section (Table 2).

The adjusted relative risk of neonatal death was almost

halved; OR 0.56 (0.45–0.70) (Table 1). Although significant

decreases were observed in all three cohorts, the steepest

decrease from 2.7& in 2000–02 to 1.0& in 2011–12 was

observed among children born after elective caesarean

section (P < 0.001) (Table 2).

Figure 1. Percentages of deliveries induced after 37 weeks of gestation and of children born after 42 weeks of gestation in Denmark from 2000 to 2012.
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Figure 2. Percentage distribution of deliveries according to gestational

age by time-period in Denmark from 2000 to 2012.
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The adjusted relative risk of cerebral palsy decreased by

26% from 2000–02 to 2009–10; OR 0.74 (0.60–0-90)
(Table 1). However, this decrease was only significant in

the planned vaginal delivery cohort (P = 0.003) (Table 2).

Prevention of macrosomia
Throughout the study period, the adjusted risk of birth-

weight ≥ 4500 g decreased by one-third; OR 0.68 (0.65–
0.71), from 4.2% in 2000–02 to 2.8% in 2011–12

(P < 0.001) (Tables 1 and 2; Figure S2).

Despite the presence of fewer children with macroso-

mia, the adjusted relative risk of shoulder dysto-

cia increased by 32%; OR 1.32 (1.21–1.44) during the

same period (Table 1). In contrast, the adjusted risk of

peripheral nerve injury decreased by 43% overall; OR

0.57 (0.45–0.73), and the decrease was seen in both vagi-

nal delivery cohorts; however, this was only significant

in the planned vaginal delivery cohort (P = 0.003)

(Table 2).

Changes in potential confounders
Mean maternal age increased linearly from 30.1 years in

2000–02 to 30.9 years in 2009–10 (Table 3) but has been

stable since then. The prevalence of pregnant women

>40 years of age increased from 2.0% in 2000–02 to 3.5%

in 2011–12 (P < 0.001) (Table 3).

Table 1. Developments in hazard ratios for adverse perinatal outcomes in children born from 37 weeks’ gestation in Denmark from 2000 to 2012

Outcome 2000–02 2003–05 2006–08 2009–10 2011–12

Distribution of deliveries (%)

Induced delivery 9.7 11.1 12.8 15.9 22.5

Planned vaginal 84.5 80.6 77.8 74.5 67.7

Elective caesarean 5.9 8.2 9.4 9.6 9.8

Umbilical cord pH < 7.0

Hazard ratio, crude – 1.00 0.88 0.71* 0.76*

Hazard ratio, adjusted – 1.00 0.89 0.72* 0.77*

Confidence intervals, adjusted – Reference 0.77–1.02 0.62–0.84 0.67–0.89

Apgar score < 7/5 minutes

Hazard ratio, crude 1.00 0.97 0.95 0.95 1.09

Hazard ratio, adjusted 1.00 0.97 0.93 0.93 1.07

Confidence intervals, adjusted Reference 0.89–1.05 0.86–1.02 0.84–1.02 0.97–1.18

Admission to neonatal intensive care units

Hazard ratio, crude 1.00 1.10* 1.12* 1.47* 1.60*

Hazard ratio, adjusted 1.00 1.08* 1.11* 1.45* 1.56*

Confidence intervals, adjusted Reference 1.02–1.14 1.04–1.17 1.37–1.54 1.47–1.66

Neonatal death

Hazard ratio, crude 1.00 0.81* 0.71* 0.52* 0.54*

Hazard ratio, adjusted 1.00 0.82* 0.69* 0.52* 0.56*

Confidence intervals, adjusted Reference 0.70–0.96 0.59–0.82 0.42–0.64 0.45–0.70

Cerebral palsy

Hazard ratio, crude 1.00 0.81* 0.79* 0.74* –

Hazard ratio, adjusted 1.00 0.81* 0.79* 0.74* –

Confidence intervals, adjusted Reference 0.68–0.95 0.66–0.93 0.60–0.90 –

Birthweight ≥ 4500 g

Hazard ratio, crude 1.00 0.95* 0.81* 0.75* 0.65*

Hazard ratio, adjusted 1.00 0.99 0.85* 0.76* 0.68*

Confidence intervals, adjusted Reference 0.96–1.03 0.82–0.88 0.73–0.80 0.65–0.71

Shoulder dystocia

Hazard ratio, crude 1.00 0.97 1.13* 1.34* 1.30*

Hazard ratio, adjusted 1.00 0.99 1.15* 1.36* 1.32*

Confidence intervals, adjusted Reference 0.91–1.07 1.07–1.25 1.25–1.48 1.21–1.44

Nerve injury

Hazard ratio, crude 1.00 0.77* 0.73* 0.83 0.59*

Hazard ratio, adjusted 1.00 0.77* 0.71* 0.80* 0.57*

Confidence intervals, adjusted Reference 0.64–0.93 0.58–0.86 0.65–0.99 0.45–0.73

Ratios adjusted for maternal age, smoking, parity and plurality.

*Significant results.
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Although statistically significant, the incidence rate of

multiple pregnancies born after 37 weeks of gestation chan-

ged only minimally, ranging from 2.4 to 2.6% (P < 0.001).

The proportion of nulliparous women increased slightly

from 43.0% in 2000–02 to 44.5% in 2011–12 (P < 0.001)

(Table 3).

The prevalence of smokers in the study population was

almost halved from 21.1 to 11.6% (P < 0.001) (Table 3).

However, logistic regression analyses with and without

adjustments for smoking, maternal age and parity demon-

strated that these factors could not explain the reported

improvements in perinatal outcomes (Table 1). Body mass

index was relatively constant, with a mean of 24.3 kg/m2

(Table 3). However, the prevalence of severe maternal obes-

ity (body mass index > 35 kg/m2) increased from 3.6% in

2003–05 to 4.4% in 2011–12 (P < 0.001) (Table 3). Sensitiv-

ity analysis including adjustment for preeclampsia and intra-

uterine growth restriction did not change the trends

significantly. Analyses restricted to singletons provided simi-

lar results as for all deliveries (results not shown).

Table 2. Incidence rates of morbidity indicators among children born after (i) induced delivery, (ii) planned spontaneous vaginal delivery, and (iii)

elective Caesarean section from 37 weeks of gestation in Denmark from 2000 to 2012

2000–02 2003–05 2006–08 2009–10 2011–12 P-value 2000–12

Umbilical cord pH < 7.0

Induced delivery – 8.0 7.9 5.7 4.9 <0.001 6.3

Planned vaginal – 6.0 5.1 4.3 4.9 0.002 5.0

Elective caesarean – 2.2 1.5 0.4 0.5 0.002 1.0

Total – 5.9 5.1 4.2 4.4 <0.001 4.8

Apgar scores < 7/5 minutes

Induced delivery 9.7 7.9 9.3 8.5 8.2 0.259 8.7

Planned vaginal 5.7 5.8 5.4 5.5 6.3 0.153 5.7

Elective caesarean 4.7 3.4 2.9 3.0 4.5 0.051 3.6

Total 6.0 5.8 5.7 5.7 6.5 0.037 5.9

Admission to neonatal intensive care units (%)

Induced delivery 2.5 2.6 2.5 2.7 2.6 0.738 2.6

Planned vaginal 1.1 1.2 1.2 1.6 1.7 <0.001 1.3

Elective caesarean 2.2 1.9 1.7 2.4 2.7 <0.001 2.1

Total 1.3 1.4 1.4 1.9 2.0 <0.001 1.6

Neonatal death

Induced delivery 2.4 1.5 1.8 1.3 1.0 0.005 1.6

Planned vaginal 1.7 1.5 1.3 0.9 1.0 <0.001 1.4

Elective caesarean 2.7 1.8 0.7 0.5 1.0 <0.001 1.3

Total 1.9 1.5 1.3 1.0 1.0 <0.001 1.4

Cerebral palsy

Induced delivery 2.2 1.6 1.3 1.7 – 0.178 1.7

Planned vaginal 1.6 1.2 1.3 1.1 – 0.003 1.4

Elective caesarean 1.9 2.0 1.6 1.7 – 0.804 2.0

Total 1.7 1.3 1.3 1.2 – 0.005 1.5

Birth weight ≥ 4500 g (%)

Induced delivery 6.2 5.6 4.6 4.2 3.7 <0.001 4.8

Planned vaginal 4.0 3.8 3.3 3.0 2.5 <0.001 3.5

Elective caesarean 3.7 3.7 2.9 3.1 2.6 <0.001 3.2

Total 4.2 4.0 3.4 3.2 2.8 <0.001 3.6

Shoulder dystocia

Induced delivery 8.4 8.8 9.4 11.8 12.1 <0.001 10.2

Planned vaginal 7.1 6.9 8.3 9.7 9.0 <0.001 7.9

Total 6.8 6.6 7.6 9.1 8.8 <0.001 7.6

Nerve injury

Induced delivery 2.3 1.6 1.5 1.9 1.2 0.076 1.7

Planned vaginal 1.3 1.1 1.0 1.1 0.8 0.003 1.1

Total 1.4 1.1 1.0 1.1 0.8 <0.001 1.1

Incidence rates are expressed per 1000 newborns unless otherwise specified.
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Discussion

Main findings
One-quarter of Danish women pregnant beyond 37 weeks

of gestation now experience labour induction, and our

recent study demonstrated a simultaneous halving of still-

births.5

The present study demonstrates that the reduction in

stillborn infants was followed by significant reductions in

newborn asphyxia, neonatal mortality, newborn macroso-

mia and peripheral nerve injuries. The incidence rate of

admission to neonatal intensive care units increased, but

only in neonates born after planned vaginal delivery or

elective caesarean section and not in neonates born after

labour induction. Consistent with the decrease in asphyxia,

the incidence rate of cerebral palsy decreased, although this

was only statistically significant in the planned vaginal

delivery cohort.

Strengths and limitations
The unique personal identity number that every individ-

ual in the Nordic countries carries is the cornerstone

of the Nordic medical register research.13 We included

a broad and unselected sample of individuals, to

achieve a high external validity. The size of our study

ensured rather precise estimates. Also the exposure infor-

mation was collected before knowing outcomes, so avoid-

ing recall bias. The limitations of register-based

studies are their observational and historical design,

which makes it difficult effectively to account for all

potential confounders. Information about exposure is

determined by the content of the registry, restricting the

possibility to investigate new exposures. Moreover, data

reporting improved for some variables during the study

period.

Interpretation
The reason for labour induction often involves some type

of pregnancy complication and is not necessarily limited to

post-term pregnancies. Second, with the proactive induc-

tion practice, the induced group has become gradually less

burdened by pathological pregnancies, as more women are

now induced with prolonged pregnancy as the only indica-

tion for labour induction. The size of the planned vaginal

delivery group has consequently been reduced, and includes

less overborne and fewer high-risk deliveries. If the decrease

in adverse perinatal outcomes in the planned vaginal deliv-

ery group was associated with an increase in adverse out-

comes in the induced delivery group, an earlier induction

practice would be questionable. However, simultaneous

reductions in adverse perinatal outcomes in both the

labour induction group and in the planned spontaneous

vaginal delivery group supports a more proactive induction

practice.

The stable risk of Apgar scores < 7 at 5 minutes corre-

sponds well with the findings of earlier studies.4,15,16 A

Cochrane review from 2012 also suggested no increase in

newborn asphyxia with an earlier birth induction practice.8

Although the decrease in asphyxia may have been reflected

in fewer Apgar scores < 7 at 5 minutes, this outcome was

also influenced by a range of other factors, such as drug

use, trauma, congenital abnormalities and infections, prob-

lems that have not been resolved by an earlier labour

induction policy.17 Because umbilical cord pH is more

objective than Apgar score assessment,18 cord pH is our

preferred indicator of asphyxia in newborns.19

The increased risk of admission to neonatal intensive

care units among children born after planned vaginal deliv-

ery is worrying. Due to a centralisation of Danish deliveries

into larger hospital units, the accessibility to neonatal care

has improved throughout our study period. In the first part

Table 3. Maternal age, parity, plurality, smoking and body mass index among women pregnant from 37 weeks of gestation in Denmark from

2000 to 2012

2000–02 2003–05 2006–08 2009–10 2011–12 P-value Total

Maternal age

Mean maternal age, years 30.1 30.6 30.8 30.9 30.9 30.7

Maternal age > 40 years (%) 2.0 2.4 3.0 3.2 3.5 <0.001 2.7

Parity

Nulliparas (%) 43.0 42.9 43.0 43.8 44.5 <0.001 43.3

Plurality

Multigravidas (%) 2.4 2.6 2.6 2.6 2.5 <0.001 2.5

Smoker

Smokers (%) 21.1 17.5 14.5 12.9 11.6 <0.001 16.1

Body mass index

Mean BMI – 24.1 24.2 24.4 24.4 24.3

Maternal BMI > 35 kg/m2 (%) – 3.6 4.1 4.4 4.4 <0.001 4.1
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of the study period, several smaller delivery units were

placed in hospitals with no neonatal intensive care unit. At

the end of the study period, only three small delivery units

did not have immediate access to neonatal services. As a

result, a lowered threshold for transfer may explain the

increase in admission, as a similar increase was observed in

the elective caesarean section group. Furthermore, the

increase in referrals to neonatal units was associated with a

substantial reduction in the risk of neonatal deaths. Earlier

studies have encountered difficulties achieving sufficient

statistical power to demonstrate differences between chil-

dren born after labour induction and those born after

expectant management,4,8 but recent studies suggest that

labour induction significantly reduces perinatal mortality,

in agreement with our results.7,20 Nevertheless, the reduc-

tion in neonatal deaths was undoubtedly also influenced by

improved neonatal care throughout the study period.21,22

In accordance with the positive development in neonatal

deaths, the corresponding rate of infant death (death

within the first year of life) showed a similar decrease in

adjusted relative risk of 0.57 comparing 2011 to 2000–02
(data not shown).

The reduction in cerebral palsy corroborates with the

decrease in asphyxia. Through the last decade, our capacity

to more precisely diagnose neurological pathologies has

improved, especially with the increased use of magnetic res-

onance imaging.23 The treatment regimen has also

improved, resulting in enhanced neuroprotection, such as

moderate hypothermia in cases of severe asphyxia.24–27

The proportion of newborns with birthweight ≥ 4500 g

has increased over the last decades in Denmark.28,29 Proac-

tive induction practice reversed this development. Although

this improvement was not the primary aim of the induc-

tion guideline, it constitutes an additional positive side

effect.

In theory, the reduction in vaginal deliveries of macro-

somic children should reduce the risk of shoulder dysto-

cia.30–33 However, we detected increases in shoulder

dystocia in both vaginal delivery cohorts. The incidence

rate of shoulder dystocia of 0.8% in 2006–08 is still low

compared with an American study, which reported an inci-

dence rate of shoulder dystocia of 1.6% in 2006.34 Hence,

shoulder dystocia may previously have been underreported,

an explanation that is further supported by the reduction

in peripheral nerve injuries. Recently, many obstetric units

in Denmark have focused on the management of shoulder

dystocia, resulting in a more thorough diagnosis and train-

ing of medical staff. This increased attention could explain

why more cases of shoulder dystocia are being diagnosed,

even though fewer children suffer from nerve injuries.

Children born after labour induction demonstrated the

highest incidence rates of the majority of the adverse out-

comes. If this was a consequence of the intervention itself,

one would expect more complications following the

increased use of labour induction. However, most adverse

outcomes actually decreased in frequency with the

increased induction rate. This suggests that the higher inci-

dence rates in the labour induction cohort are a conse-

quence of selection, with high-risk pregnant women being

induced more often than women awaiting spontaneous

delivery.

The improved perinatal outcomes might also be influ-

enced by other factors not related to labour induction.

Awareness of the dangers related to smoking has grown,35

explaining the significant reduction in pregnant smokers;

this reduction contributed significantly to the decrease in

stillbirths but only marginally to reductions in the perinatal

outcomes described in this study.5

The increased maternal age, greater nulliparity and

higher body mass index indicated that more women were

at risk according to time in our study population, suggest-

ing that the crude results reported have underestimated the

positive effect of labour induction.36 However, adjusting

for these factors only changed the results minimally.

Conclusion

On a national level, this study assessed the changes in

different perinatal outcomes over a decade during which

the management of post-term pregnancies changed consid-

erably. The results suggest an overall improvement in peri-

natal outcomes in children born from 37 weeks of

gestation. Although smoking, maternal age and parity

changed significantly over the study period, adjusting for

these factors did not change the estimates substantially.

Labour induction is a simple and inexpensive interven-

tion, but demands a closer surveillance during delivery and

an infrastructure supporting such changes. The generalis-

ability of our findings should be cautiously scrutinised

before implementing national initiatives elsewhere.
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