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Abstract
Introduction: Induction of labor is often performed to prevent adverse perinatal 
and maternal outcomes, and has become increasingly common. We studied whether 
changes in prevalence of labor induction in gestational weeks 37–42 weeks were ac-
companied by changes in adverse pregnancy outcomes or mode of delivery.
Material and methods: We used data from the Medical Birth Registry of Norway, 
and included all singleton births in gestational weeks 37–42 in Norway, 1999–2019 
(n = 1 127 945). We calculated the prevalence of labor induction and outcome meas-
ures according to year of birth. We repeated these calculations for each gestational 
week at birth.
Results: The prevalence of labor induction increased from 9.7% to 25.9%, and the 
increase was particularly high in gestational week 41. A modest decline in fetal deaths 
was observed in all gestational weeks, except gestational week 41. The overall de-
cline was from 0.18% in 1999–2004 to 0.13% during 2015–2019. There were no over-
all changes in other perinatal outcomes. The prevalence of postpartum hemorrhage 
≥500 ml increased from 11.4% in 1999 to 30.1% in 2019, and operative deliveries 
increased slightly. The prevalence of acute cesarean section increased from 6.5% 
to 9.3%, whereas vacuum and/or forceps assisted deliveries increased from 7.8% to 
10.4%.
Conclusions: A high increase in labor inductions was accompanied by a modest de-
cline in fetal deaths, but no decline in other adverse perinatal outcomes. In settings 
where the prevalence of adverse perinatal outcomes is low, the beneficial effect of 
increased use of labor induction may not outweigh the side effects or the costs.
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1  |  INTRODUC TION

The rationale for induction of labor is to prevent adverse perinatal 
and maternal outcomes, and induction of labor in term and par-
ticularly in post term pregnancies has been increasingly common. 
However, it is uncertain whether an increase in labor inductions is 
accompanied by reduced prevalence of adverse outcomes, espe-
cially in settings where the perinatal mortality already is low.

The risk of perinatal death is most likely increased in post term 
pregnancies if antenatal surveillance is not provided.1,2 The effect of 
labor induction in all post term pregnancies, however, is being dis-
cussed. A review from the Cochrane Library suggested that the risk 
of perinatal death is lower when labor is induced in all pregnancies in 
gestational week 41, as compared to expectant management until ges-
tational week 42.3 This review included studies performed decades 
ago, when the availability of fetal diagnostic technology was limited, 
and the prevalence of perinatal death was several times higher than 
in high income countries today. Randomized controlled trials have re-
cently been performed in settings with low perinatal mortality, but 
with contradictory results. A Swedish study reported that induction 
of labor in all pregnancies in gestational week 41 reduced the risk of 
perinatal death as compared to expectant management,4 whereas a 
Dutch trial found no significant effect.5 Preventive effects that are 
estimated in randomized controlled trials may not be found when 
applied in clinical practice. In Denmark, the effect of changing the 
national guidelines for labor induction from 42+0 to 41+3–5 weeks of 
gestation has been evaluated in two studies.6,7 Although both studies 
included all births in Denmark, they reported opposite conclusions.

In previous studies, the effect of labor induction was studied 
in post term pregnancies only. To our knowledge, it is not known 
whether increased use of labor induction in post term pregnan-
cies impacts the overall prevalence of adverse outcomes. If the 

prevalence of perinatal death in post term pregnancies is low, few 
cases can be prevented by increased use of labor induction. These 
few cases may have limited impact on the overall prevalence of peri-
natal death.

We performed an observational study among all singleton births 
in gestational weeks 37–42 in Norway during 1999–2019. We stud-
ied whether changes in labor inductions were accompanied by 
changes in adverse perinatal outcomes, maternal outcomes, or in 
mode of delivery. We studied the overall changes in such outcomes 
and made separate analyses by gestational week at birth.

2  |  MATERIAL AND METHODS

2.1  |  Design and study population

We performed a registry-based population study, and included all 
singleton births between gestational week 37+0 and 42+6 in Norway 
during 1999–2019, a total of 1 127 945 births (Figure 1).

We used data from the Medical Birth Registry of Norway.8 
Reporting of births to this registry is compulsory by law, and the 
reporting is performed by the attending midwife or doctor shortly 
after the delivery.

Antenatal and maternity health care is free of charge in Norway, 
and almost all pregnant women attend the public antenatal care 

Key message

Increased use of labor induction may have limited impact in 
settings where the prevalence of adverse pregnancy out-
comes is low.

F I G U R E  1  Flowchart of births included 
in the study.

All births in Norway 
during the years 1999-2019

n = 1 251 576

Eligible 
n = 1 201 928

Eligible
n = 1 130 581

Included in study
n = 1 127 945

Twins
n = 43 092

Gestational age of offspring at birth 
<37+0 weeks
n = 71 347

Missing gestational age of offspring at birth
n = 6556

Eligible
n = 1 208 484

Gestational age of offspring at birth 
>42+6 weeks

n = 2636
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program and deliver in public hospitals or maternity units (>99%).9 
From the first trimester until the expected date of delivery, mothers 
receive at least seven antenatal clinical examinations by a midwife 
and/or a doctor in primary health care.10 High risk pregnancies are 
referred to specialist care at hospitals for follow-up.

2.2  |  Induction of labor

The Norwegian induction of labor guidelines have changed gradually 
over time.11 Particularly, the guidelines for labor induction in post 
term pregnancies have been subject to repeated discussions.12 Until 
2010, all women with an ongoing pregnancy were offered a clinical 
examination in gestational week 42+0–42+2, including fetal biometry 
and cardiotocography at the hospital where the delivery was sched-
uled to take place. Induction of labor was recommended in high risk 
pregnancies, whereas in low risk pregnancies, expectant manage-
ment was recommended until gestational week 43+0.

In 2010, the clinical examination at the hospital was recommended 
to be performed earlier in pregnancy, in gestational week 41+2–42+0. 
Induction of labor was recommended in pregnancies with a fetus small 
for gestational age (<2.5 percentile), if maternal age was above 38 years, 
in pregnancies with oligohydramnios (amniotic fluid index <5 cm), or if 
term predicted by ultrasound was more than 14 days later than term 
date predicted by the last menstrual period. In low risk pregnancies, 
induction of labor was recommended no later than in gestational week 
42+0–42+2. Since 2014, the clinical examination at the hospital has been 
performed no later than gestational week 41+2–41+4.

The threshold for labor induction for reasons such as diabetes, 
preeclampsia, prelabor rupture of membranes (PROM) or intrahe-
patic cholestasis has also been lowered during our study period. 
Additionally, the criteria for being diagnosed with gestational diabe-
tes and preeclampsia have changed.13,14

The following methods of induction of labor were used: pros-
taglandin, oxytocin infusion, amniotomy, or other and unspecified 
methods of induction (such as balloon catheter).15

2.3  |  Other study factors

Gestational week at delivery was estimated on the basis of fetal size 
at a routine ultrasonographic examination performed 17–19 weeks 
after the last menstrual period (for 98% of all pregnancies). In the 
remaining 2% of the pregnancies, gestational week at delivery was 
based on the date of last menstrual period.

We studied changes in the following adverse perinatal outcomes: 
Apgar score ≤ 7 at 5 min after birth,16 admission to the neonatal inten-
sive care unit, fetal death (antepartum 79.7%, intrapartum 6.3% and 
unknown time of death prior to birth 14.0%), and neonatal death (death 
within 28 days after birth). We also studied changes in the prevalence 
of postpartum hemorrhage, defined by the Medical Birth Registry as 
≥500 ml during labor or within 24 h after delivery. Additionally, we re-
port changes in mode of delivery: acute cesarean section (decided <8 h 

before the procedure), elective cesarean section (decided ≥8 h before 
the procedure), and vacuum/forceps assisted delivery.

2.4  |  Statistical analyses

We calculated the prevalence (in percent) of the outcomes described 
above by year of delivery during 1999–2019. Firstly, we included all 
births between gestational week 37+0 and 42+6, and thereafter we 
made separate analyses for each gestational week. All statistical 
analyses were conducted by using IBM SPSS Statistics for Windows, 
version 25.0 (Armonk, NY, USA).

2.5  |  Ethics statement

The Medical Birth Registry of Norway is approved by the Norwegian 
Data Inspectorate. We used anonymous data, and the use of such 
anonymous data for research requires no additional approval from 
an ethical board according to Norwegian legislation.

3  |  RESULTS

Characteristics of the study sample are shown in Table 1. During our 
study period, there was an increase in women 30 years or older at 
delivery, pregnancies after assisted reproductive technology or with 
any diabetes. The proportion of multiparous women and smokers 
and women with preeclampsia decreased.17

The prevalence of labor induction increased from 9.7% (5195/53 
702) of all deliveries in gestational weeks 37–42 in 1999 to 25.9% 
(13 215/50 968) in 2019 (Figure 2, Table 2). The increase was observed 
in all gestational weeks, but was particularly high in gestational week 
41, from 7.5% (817/10 935) in 1999 to 28.6% (3070/10 748) in 2019 
(Figure  3, Table  3). Consequently, the proportion of births that oc-
curred in gestational week 42 declined from 8.9% of all births (4763/53 
702) in 1999 to 4.7% (2386/50 968) in 2019 (Figure 4).

We observed no overall changes in the proportion of newborn 
with Apgar score ≤7 at 5 mins after birth, admission to the neonatal 
intensive care unit or in neonatal deaths (Figure 2, Table 2).

The overall prevalence of fetal death decreased modestly 
(Table 2). The yearly number of fetal deaths was low and fluctuated. 
Therefore, we calculated the changes by five-year intervals. During 
the first 5 years (1999–2003), the mean prevalence of fetal death 
was 0.18% (480/260 432), and it was 0.13% (343/265 447) during 
the last 5 years (2015–2019) (chi-square test, p < 0.01). Thus, there 
were on average 27 fewer fetal deaths per year in the last five-year 
interval compared to the first.

In gestational week 42, the number of fetal deaths decreased 
from 42/21 518 (0.20%) during 1999–2003 to 4/11 954 (0.03%) 
during 2015–2019 (chi-square test, p < 0.01) (Table 3). The decrease 
in number of fetal deaths in gestational week 42 represented ap-
proximately one third of the overall decline in fetal deaths during our 
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study period. In gestational week 41, no decline in fetal deaths was 
observed (chi-square test, p = 0.11).

The proportion of women with postpartum hemorrhage ≥500 ml 
increased from 11.4% in 1999 to 30.1% in 2019 (Figure 2, Table 2). 
We performed separate analyses with postpartum hemorrhage 
500–1500 ml and postpartum hemorrhage >1500 ml as outcomes. 
The increase in prevalence was similar for both outcomes (data not 
shown).The increase in postpartum hemorrhage was observed for 
all gestational weeks at delivery, but was most prominent in gesta-
tional weeks 41 (from 13.2% to 34.3%) and 42 (from 16.9% to 41.5%) 
(Figure 3, Table 3). The prevalence of postpartum hemorrhage was 
highest among women with induced labor. However, the increase 
in postpartum hemorrhage was observed both in women with and 
women without induction of labor (data not shown).

Acute cesarean section was performed in 6.5% (3496/53 702) 
of all deliveries in 1999, and in 9.3% (4726/50 968) in 2019. Vacuum 
and/or forceps assisted deliveries increased from 7.8% (4209/53 
702) to 10.4% (5305/50 968) (Figure 2, Table 2). Thus, a decrease in 
nonoperative deliveries has occurred, from 81.3% (43 682/53 702) 
in 1999 to 75.1% (38 273/50 968) in 2019 (not shown in tables or 
figures). The increase in acute cesarean sections and vacuum and/
or forceps assisted deliveries was observed across all gestational 
weeks (Figure 5, Table 3).

4  |  DISCUSSION

The prevalence of labor induction in Norway increased from 9.7% 
to 25.9% during 1999–2019 in pregnancies in gestational week 37 
and beyond. The decline in fetal deaths in the corresponding period 
was from 1.8 to 1.3 per thousand deliveries. Although the increase 

F I G U R E  2  Mode of delivery, maternal 
and perinatal outcome (in percent) 
according to year of delivery. All singleton 
births at term and post term in Norway 
during 1999–2019.

TA B L E  1  Characteristics of the study sample, 1 127 945 
singleton births during 1999–2019 in Norway. All births, and births 
in the first and in the last year of our study period are presented

Total births 
(percent) 1999 2019

Maternal age

<30 542 669 (48.1) 20 687 (55.2) 20 798 (40.8)

30–39 552 976 (49.0) 23 039 (42.9) 28 190 (55.3)

≥40 24 699 (2.9) 976 (1.9) 1980 (3.9)

Missing 1 (0.0) 0 0

Parity

0 466 264 (41.3) 21 203 (39.5) 21 496 (42.2)

1 412 532 (36.6) 19 207 (35.8) 19 338 (37.9)

2 177 616 (15.7) 9454 (17.6) 7263 (14.3)

3 48 530 (4.3) 2696 (5.0) 1879 (3.7)

≥4 23 003 (2.0) 1142 (2.1) 992 (1.9)

Preeclampsia

Yes 28 811 (2.6) 1864 (3.5) 970 (1.9)

No or missing 1 099 134 (97.4) 51 838 (96.5) 49 998 (98.1)

Diabetes

Yes 32 606 (2.9) 596 (1.1) 2906 (5.7)

No or missing 1 095 339 (97.1) 53 106 (98.9) 48 062 (94.3)

Smoking in third 
trimester

No 841 420 (74.6) 33 018 (61.5) 43 448 (85.2)

Occasionally 8433 (0.7) 849 (1.6) 115 (0.2)

Daily 69 116 (6.1) 7539 (14.0) 587 (1.2)

Missing 208 976 (18.5) 12 296 (22.9) 6818 (13.4)

ART 27 868 (2.5) 532 (1.0) 2578 (5.1)

Total 1 127 945 53 702 50 968
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in labor inductions was highest in gestational weeks 41–42, two 
thirds of all prevented fetal deaths were in pregnancies between 
37–40 weeks of gestation. There were no changes in the prevalence 
of other adverse perinatal outcomes.

Our study included all singleton births at term and post term 
in Norway during 20 years. Skewed selection of study participants 
is therefore unlikely to have biased our results. The Medical Birth 
Registry of Norway does not contain information about the indica-
tion for labor induction. The Medical Birth Registry of Norway re-
cord the time of delivery, however, we have no information about 
the exact time of death in cases of stillbirth.

For almost all women in our study sample (98%), gestational 
age at delivery was based on term date estimated at routine fetal 
ultrasonographic examination 17–19 weeks after the last men-
strual period. Since the estimation of term date was performed 
many weeks prior to delivery, it is unlikely that gestational age at 
delivery was differentially misclassified by induction of labor or 
outcome of pregnancy.

Some of the decline in fetal deaths during our observation pe-
riod could possibly be explained by terminations of pregnancies that 
otherwise would have resulted in fetal death in gestational week 

37 or beyond. During 1999–2019, the yearly number of pregnancy 
terminations due to fetal anomalies or chromosomal abnormalities 
increased from 154 to 295.18 On the other hand, the proportion of 
pregnancies with increased risk of adverse outcomes has increased, 
such as pregnancies of women with advanced maternal age. Also, 
the proportion of nulliparous women, the proportion of pregnant 
women born in a non-Western country, or with a concomitant dis-
ease in pregnancy has increased.19

Our study is observational. Conclusions about causal relations 
and associations between labor induction and clinical outcomes can 
therefore not be drawn.

Labor induction has increased rapidly in many countries over the 
past decade. We are aware of two previous studies that have ad-
dressed the effect of labor induction on a population level. However, 
these studies reported the effects of induction of labor in gesta-
tional week 41 only. Both studied whether the more aggressive labor 
induction policy that was implemented in post term pregnancies in 
Denmark in 2011 was followed by changes in pregnancy outcomes. 
The first study reported a decline in perinatal deaths.6 The second 
study reported that the perinatal death rate remained unchanged, 
whereas the occurrence of uterine ruptures increased.7

TA B L E  2  Mode of delivery, perinatal and maternal outcome (in numbers and percent/prevalence) according to year of delivery. All 
singleton births at gestational week 37–42 in Norway during 1999–2019 (n = 1 127 945)

Year Total

Inductions Acute CS
Elective 
CS

Vacuum/
forceps Apgar ≤7 NICU

Fetal 
death

Neonatal 
death

Postpartum 
hemorrhage

Number (%)
Number 
(%)

Number 
(%) Number (%)

Number 
(%) Number (%)

Number 
(%)

Number 
(%) Number (%)

1999 53 702 5189 (9.7) 3496 (6.5) 2315 (4.3) 4209 (7.8) 1024 (1.9) 3684 (6.9) 107 (0.20) 50 (0.09) 6147 (11.4)

2000 53 636 5140 (9.6) 3556 (6.6) 2381 (4.4) 4426 (8.3) 1083 (2.0) 3716 (6.9) 100 (0.19) 42 (0.08) 6399 (11.9)

2001 51 266 5408 (10.5) 3779 (7.4) 2750 (5.4) 4089 (8.0) 1002 (2.0) 3596 (7.0) 111 (0.22) 57 (0.11) 6951 (13.6)

2002 50 226 5414 (10.8) 3724 (7.4) 2755 (5.5) 3966 (7.9) 959 (1.9) 3481 (6.9) 84 (0.17) 39 (0.08) 7345 (14.6)

2003 51 562 6151 (11.9) 3950 (7.7) 2919 (5.7) 4193 (8.1) 1027 (2.0) 3488 (6.8) 78 (0.15) 44 (0.09) 7762 (15.1)

2004 51 958 6624 (12.7) 3930 (7.6) 2925 (5.6) 4570 (8.8) 1006 (2.1) 3708 (7.1) 89 (0.17) 39 (0.08) 7657 (14.7)

2005 51 842 6833 (13.2) 4303 (8.3) 2969 (5.7) 4601 (8.9) 1105 (2.1) 3634 (7.0) 77 (0.15) 42 (0.08) 7609 (14.7)

2006 53 516 7315 (13.7) 4295 (8.0) 3199 (6.0) 4937 (9.2) 1168 (2.2) 4002 (7.5) 83 (0.16) 44 (0.08) 7945 (14.8)

2007 53 253 7795 (14.6) 4356 (8.2) 3288 (6.2) 4964 (9.3) 1229 (2.3) 3806 (7.1) 84 (0.16) 42 (0.08) 8107 (15.2)

2008 55 528 8293 (14.9) 4776 (8.6) 3455 (6.2) 5298 (9.5) 1297 (2.3) 3792 (6.8) 89 (0.16) 41 (0.07) 8826 (15.9)

2009 57 051 9089 (15.9) 4911 (8.6) 3473 (6.1) 5493 (9.6) 1217 (2.1) 3792 (6.6) 88 (0.15) 27 (0.05) 9368 (16.4)

2010 56 890 9906 (17.4) 4969 (8.7) 3462 (6.1) 5794 (10.2) 1213 (2.1) 3842 (6.8) 84 (0.15) 25 (0.04) 9800 (17.2)

2011 56 051 10 695 (19.1) 4967 (8.9) 3376 (6.0) 5758 (10.3) 1296 (2.3) 4226 (7.5) 82 (0.15) 27 (0.05) 10 282 (18.3)

2012 55 985 10 809 (19.3) 5010 (8.9) 3147 (5.6) 5634 (10.1) 1227 (2.2) 4036 (7.2) 72 (0.13) 29 (0.05) 11 931 (21.3)

2013 54 930 11 005 (20.0) 4850 (8.8) 3270 (6.0) 5742 (10.5) 1121 (2.0) 3962 (7.2) 63 (0.11) 25 (0.05) 12 049 (21.9)

2014 55 102 11 119 (20.2) 5195 (9.4) 3102 (5.6) 5905 (10.7) 1109 (2.0) 3922 (7.1) 92 (0.17) 30 (0.05) 12 811 (23.2)

2015 54 893 11 287 (20.6) 4978 (9.1) 2959 (5.4) 5718 (10.4) 1130 (2.1) 3973 (7.2) 65 (0.12) 21 (0.04) 13 159 (24.0)

2016 55 097 11 812 (21.4) 5018 (9.1) 2932 (5.3) 5859 (10.6) 1228 (2.2) 4028 (7.3) 80 (0.15) 25 (0.05) 13 637 (24.8)

2017 52 858 11 840 (22.4) 4761 (9.0) 2870 (5.4) 5548 (10.5) 1176 (2.2) 3860 (7.3) 63 (0.12) 30 (0.06) 13 556 (25.6)

2018 51 631 12 165 (23.6) 4594 (8.9) 2817 (5.5) 5317 (10.3) 1150 (2.2) 3922 (7.6) 80 (0.15) 29 (0.06) 14 498 (28.1)

2019 50 968 13 215 (25.9) 4726 (9.3) 2664 (5.2) 5305 (10.4) 1165 (2.3) 3885 (7.6) 55 (0.11) 18 (0.04) 15 351 (30.1)

Abbreviations: CS, cesarean section; NICU, neonatal intensive care unit.
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Several randomized controlled trials have been performed to 
evaluate whether routine induction of labor in gestational week 
41 is superior to labor induction in gestational week 42, but the re-
sults are inconclusive. The most recent randomized controlled trial, 
the Swedish Post term Induction Study (SWEPIS),4 reported that 
routine induction of labor in gestational week 41 reduced the risk 
of perinatal deaths. The study was stopped early due to a higher 
occurrence of perinatal deaths in the expectant management 

group compared to the induction group. Results from randomized 
controlled trials are not necessarily free from bias.20 The critics of 
the SWEPIS claim that the effect of labor induction may have been 
systematically overestimated, since stopping a randomized con-
trolled trial early after rare events may cause biased estimates.21 
Additionally, in the SWEPIS, the occurrence of perinatal deaths 
in the expectant management group was much higher than in 
the Swedish background population, suggesting systematic bias 

F I G U R E  3  Maternal and perinatal outcome (in percent) per gestational week in all singleton births at term and post term in Norway 
during 1999–2019. (A) Induction of labor, (B) Apgar score ≤7 at 5 min, (C) neonatal intensive care unit, (D) fetal death, (E) neonatal death, and 
(F) postpartum hemorrhage.
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in the recruitment. In total, 85.5% of the eligible women were 
excluded or declined study participation. Also, the lack of fetal 
surveillance in the expectant management group has been criti-
cized. In the Stockholm region, an ultrasonographic examination 
was performed before randomization to confirm a normal preg-
nancy. Pregnancies with diagnosed pathology were therefore not 
included. No deaths occurred in the expectant management group 
in this region (0/557). Among the included pregnancies in the ex-
pectant management group in other regions in Sweden, ultraso-
nographic scans were not routinely performed, and six perinatal 
deaths occurred in these regions (6/822).

A Dutch randomized controlled study (INDEX),5 comparing rou-
tine labor induction in gestational week 41 with expectant manage-
ment until gestational week 42, reported no significant difference 
in perinatal deaths between the induction group and the expectant 
management group. The absolute risks of severe adverse perinatal 
outcomes was low in both groups. Also in the INDEX study, a large 
proportion of eligible women was not included (70.4%), mainly be-
cause they opposed participation.

Despite a large increase in labor inductions in Norway during 
our study period, the decline in fetal deaths was modest. No de-
cline in other adverse perinatal outcomes, such as low Apgar score, 
admission to the neonatal intensive care unit, or neonatal deaths 
was observed. The low prevalence of fetal death in gestational week 
41 already at the beginning of our study period,1 may explain why 
the large increase in labor inductions was not accompanied by a de-
crease in adverse pregnancy outcomes.

In our study, the decline in fetal deaths in gestational week 42 ac-
counted for 30% of the overall decline in fetal deaths. This decline may 
partly be explained by a decline in the number of pregnancies that con-
tinued beyond gestational week 41. However, there was also a decline 
in the prevalence of fetal death in the remaining ongoing pregnancies, 
which may be explained by successful selection of low risk pregnancies 
to be continued beyond gestational week 41. Routine clinical examina-
tion in gestational week 41 including fetal ultrasonographic examina-
tion and cardiotocography, followed by induction of labor in high risk 
pregnancies, may have prevented fetal deaths. By the end of our study 
period, there was almost no fetal deaths left to prevent in gestational 
week 42. To prevent the 0–2 yearly fetal deaths which now occur in 
gestational week 42, an additional 8000 labor inductions must be per-
formed by the end of gestational week 41.

Induction of labor is not a procedure which is performed with-
out complications. It has been associated with prolonged labor and 
uterine rupture.22,23 It is also discussed whether labor induction has 
an impact on the risk of operative deliveries.7,15,24 Thus, the increase 
in cesarean sections and operative vaginal deliveries in our study, 
may possibly be a result of an increase in labor inductions. A higher 
prevalence of high risk pregnancies may also explain why operative 
deliveries are more frequently performed. On the other hand, the 
overall prevalence of operative deliveries in Norway is low com-
pared to other countries in the western world. It cannot be ruled out 
that labor induction has prevented some operative deliveries during 
our study period.24G
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We report a large increase in the prevalence of postpartum hem-
orrhage ≥500 ml during our study period. It has been suggested that 
induction of labor impacts the risk of postpartum hemorrhage.25 
However, the large increase of postpartum hemorrhage also in 

women without labor induction suggests that there could be other 
factors that explain the increase. A substantial increase in augmen-
tation of labor,26 the increase in cesarean sections, as well as the 
increasing proportion of women at risk, such as primiparous, obese9 

F I G U R E  4  The proportion of births 
by gestational week among all singleton 
births at term and post term in Norway 
during 1999–2019.

F I G U R E  5  Mode of delivery (in percent) per gestational week in all singleton births at term and post term in Norway during 1999–2019. 
(A) Acute cesarean section, (B) elective cesarean section, and (C) vacuum/forceps.
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and women of advanced age, may have influenced the prevalence of 
postpartum hemorrhage.26

In many countries it is being discussed whether labor induc-
tion in all ongoing pregnancies should be implemented at a specific 
gestational age to prevent adverse outcomes, such as fetal deaths. 
However, routine labor induction of all ongoing pregnancies is 
costly27 and may lead to allocation of health care resources to low 
risk rather that high risk pregnancies. Whether or not labor induc-
tion in all ongoing pregnancies should be implemented at a specific 
gestational age,28 may largely depend on the expected prevalence of 
adverse outcome in the population of interest.

5  |  CONCLUSION

In Norway during the years 1999–2019, there was a major increase 
in labor inductions, but only a moderate overall decrease in fetal 
deaths. There was no decrease in other adverse perinatal outcomes. 
Before implementation of more aggressive guidelines regarding in-
duction of labor, the preventive potential of labor inductions must 
be considered. Our study suggests that routine induction of labor in 
all ongoing pregnancies in gestational week 41 would not result in 
significantly better outcomes.
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