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1 | INTRODUCTION

Labor induction is a common obstetric intervention and its use has
increased rapidly in most middle- and high-income countries over
the past decade.! In Iceland, the induction rate almost doubled, from
15.0% in 2002-2007 to 28.1% in 2014-2018.%3 The reason for the
stark rise in labor induction is largely unknown but may be explained
by an increase in conditions indicating an induction or an increase
in induction by maternal request.“'6 Interestingly, rates of adverse
maternal and neonatal outcomes decreased over the same study
period in Iceland.® However, there was no evidence that these im-
provements over time were mediated by the increased rate of labor
induction.®

Common indicators for labor induction include post-term preg-
nant:y,7 hypertension/preeclampsia,8'9 premature rupture of mem-
branes, diabetes,'%! twin pregnancy, suspected fetal compromise,
intrahepatic cholestasis of pregnancy, suspected macrosomia,
maternal age over 35 or 40years, and maternal cardiac disease.’?
However, the level of evidence supporting these common indications
varies widely, ranging from low to high.'® For example, the quality of
evidence for post-term pregnancy and hypertension/preeclampsia
is high in terms of improved neonatal or maternal outcomes, but the
evidence to support labor induction in women with term rupture of
membranes is weak.!®

Following publications of major impact in 2008*** and 2009,
obstetric guidelines changed considerably in Iceland, which likely
contributed to the rise in labor induction.? In 2008, the National
Institute for Health and Care Excellence (NICE) changed its guide-
lines to recommend induction earlier for post-term pregnancy
(41 weeks).** Pregnancies complicated by preeclampsia were in-
duced earlier, instead of waiting until 39 weeks if possible, as a result
of the Hypertension and Pre-eclampsia Intervention Trial at Near
Term (HYPITAT) study in 2009.7 Beyond this, little is known about
contributing factors to the rise in induced labor since early 2000s.
Therefore, the aim of our study is (1) to provide a comprehensive
description of factors contributing to the increased rate of labor in-
duction in Iceland and (2) to assess whether the rising rate of labor
induction may be explained by changes in rates of underlying indica-

tions for induction over time in the population.

2 | MATERIAL AND METHODS

2.1 | Study setting, data sources and population
We conducted a nationwide population-based study to assess the
underlying reasons for the increased induction rate in Iceland from
January 1, 1997 to December 31, 2018. In Iceland, healthcare is pub-
licly funded, maternity care is accessible and free of charge, and all
births are attended by midwives in collaboration with obstetricians
when problems arise.

Our study is based on data from the Icelandic Medical Birth
Register (IMBR), a nationwide centralized registry with complete

coverage of all live births and stillbirths in Iceland for infants weigh-
ing >500g or having gestational age >22 weeks. The high quality and
compulsory notification of the Nordic Medical Registers has been
described previously.?® There were a total of 95733 births in Iceland
during the study period. About 75% of births in Iceland occur at
Landspitali University Hospital, which is the only tertiary hospital
in Iceland.

Our final study sample included 85 620 singleton births in Iceland
from 1997 to 2018. We excluded births with fetal demise before the
onset of labor using the variable “fetal demise before onset of labor”
in the IMBR, as standard care for women with fetal demise is labor
induction. Over the study period there were inconsistencies with
how care for women with premature rupture of labor without spon-
taneous contractions was recorded (augmentation vs. induction).
We therefore excluded births with premature rupture of labor from
the analysis using ICD-code 042 (n = 6897 births).

2.2 | Induction of labor

Information on obstetric interventions during labor and delivery is
recorded in the Icelandic Medical Birth Register according to the
recommendations of the Nordic Medico-Statistical Committee, the
Classification of Surgical Procedures (NCSP) and the International
Classification of Diseases, 10th revision (ICD—10).16 We captured
induction of labor by an onset of labor variable as recorded in the
IMBR, ICD-10 code 083.8 (induction of labor) and NCSP codes
MASCOO (induction by rupture of amniotic membrane), MAXCO02
(prostaglandin induction of labor) and MAXCO09 (other induction of
labor).

2.3 | Sociodemographic and pregnancy-related
characteristics

We obtained information on the following maternal sociodemo-
graphic characteristics from the IMBR: age at delivery (continuous
years; <25, 26-30, 31-34, 35-39, 240years), citizenship (Icelandic,
other), residence (urban, rural), marital status (single/widowed/di-
vorced, married/cohabiting), employment (employed, student, un-
employed, homemaker/on disability), parity (primipara, multipara),
gestational age (continuous week; pre-term [<37 weeks], early-term
[374+0 to 38+6weeks], full-term [39+0 to 40+6weeks], late-term
[41+0 to 41+6 weeks], post-term [>42+0weeks]).

2.4 | Indications associated with labor induction

Indications for labor induction are not recorded in the IMBR.
Therefore, for the purposes of this study an expert panel of obste-
tricians and midwives identified pregnancy complications that were
considered common indications for induction of labor in Iceland
and grouped them together, using ICD-10 codes (Table S1). We
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designated an order of importance to the labor indication groups,
with the first group being the most likely to explain a labor induc-
tion and thus overriding all others. The groups are preeclampsia/ec-
lampsia, pregestational diabetes, suspected placental insufficiency,
hypertensive disorders other than preeclampsia and eclampsia,
gestational diabetes, prolonged pregnancy, obstetric cholestasis,
Rhesus immunization, maternal wellbeing, other (subluxation of
symphysis pubis in pregnancy, problem related to unspecific psycho-
social circumstances, exhaustion and fatigue, supervision of other
high-risk pregnancy, fetal wellbeing, other [polyhydramnios, mac-
rosomia, maternal care of unstable lie of fetus]), gestational week
>41 and maternal age >40years. These will hereafter be referred to
as indications for labor induction. The hierarchy of associated indica-
tions is shown in Table S1. For example, if a woman had gestational
diabetes and preeclampsia, the indication for labor induction was
recorded as preeclampsia. If none of the identified indications was
recorded in the data, we defined the indication as missing.

2.5 | Statistical analyses

First, we described the distribution of sociodemographic and
pregnancy-related characteristics for all singleton births in Iceland
across calendar time. Statistical significance was assessed with
Chi-square tests for categorical variables and Student's t-test for
continuous variables. A p-level of 0.05 was considered statistically
significant. We categorized calendar time as two periods before
2008 (1997-2001, 2002-2007) and after 2008 (2008-2013, 2014~
2018), as the induction rate was relatively stable until 2008; how-
ever, following publications of major impact in 2008**'* and 2009’
there were considerable changes in obstetric guidelines in Iceland
that likely resulted in the increased rate of labor induction.?

We then calculated the rate of indications for induction per 100
(%) induction of labor births across time periods. To assess whether
there was a difference between induced labors with and without
an indication in terms of sociodemographic and pregnancy-related
characteristics, we further described the distribution of age, gesta-
tional length, marital status and citizenship among births where the
indication for labor induction was missing.

To assess whether the rising rate of labor induction could be
explained by changes in rates of underlying indications for induc-
tion over time in the population, we conducted a Poisson regres-
sion analysis and estimated the relative risks (RRs) of labor induction
and corresponding 95% confidence intervals (Cl) by calendar period
using 1997-2001 as a reference period. We adjusted the regression
model in steps; first adding parity, age, citizenship, residency, marital
and employment status into the model, then hypertension and ges-
tational diabetes, and finally other labor induction indications. We
stratified the fully adjusted model by gestational age.

We also conducted a stratified analysis by maternal age to assess
the potential impact of maternal age on the rising induction rate,
adjusting for all sociodemographic factors (except maternal age),
gestational age and labor induction indications.

2.6 | Ethics statement
This study was approved by the National Bioethics Committee in
Iceland on February 26, 2019 (reference VSNb2019020007/03.01).

3 | RESULTS

Comparing 2014-2018 with 1997-2001, women were more likely to
be older than 35years when they gave birth (25.2% vs. 19.4%), more
likely to have foreign citizenship (13.1% vs. 2.6%) and less likely to
have post-term pregnancies (2.0% vs. 6.1%; Table 1). The proportion
of pre-term and early-term pregnancies remained similar over the
study period. The rate of hypertensive disorders (other than preec-
lampsia) and gestational diabetes increased over the study period;
from 2.9% to 5.8%, and from 0.7% to 11.6%, respectively (Table 1).
Similarly, there was an increase in diagnoses of suspected placental
insufficiency and diagnoses that relate to other concerns for mater-
nal and fetal wellbeing (subluxation of symphysis pubis in pregnancy,
exhaustion and fatigue, problem related to unspecific psychosocial
circumstances, supervision of other high risk pregnancy, fetal mac-
rosomia, polyhydramnios and maternal care for unstable lie of fetus).
Overall, the rate of births without any medical diagnosis decreased
from 60.3% to 49.2% over the study period.

The rate of labor induction nearly doubled, from 12.5% in 1997-
2001 t0 23.9% in 2014-2018. Comparing indications for labor induc-
tion in 2014-2018 to 1997-2001, there was a rise in hypertensive
disorders other than preeclampsia and eclampsia (7.0% to 11.1%),
but no change was observed in preeclampsia and eclampsia (11.6%
in 2014-2018). Gestational diabetes was increasingly an indication
for induction (2.4% to 16.5%) as well as maternal wellbeing, other
(3.2% to 6.9%) and prolonged pregnancy (16.2% to 23.7%). In 2014~
2018, 9.2% of induced births were missing an indication compared
with 16.3% in 1997-2001 (Table 2).

Comparing the rate of labor induction across time periods (2014 -
2018 vs. 1997-2001) yielded a crude RR = 1.91 (95% Cl 1.81-2.01;
Table 3). Adjusting for maternal sociodemographic factors (Model
A) had little effect on the RR. However, adjusting for hypertensive
disorders and gestational diabetes lowered the RR to 1.85 (95% Cl
1.76-1.95) and 1.66 (95% Cl 1.54-1.72), respectively. Adjusting the
model additionally for other labor induction indications (Model D)
lowered the RR considerably (RR = 1.43, 95% Cl 1.35-1.51; Table 3).

There was anincreased risk of labor induction across time periods
among all gestational age groups (Figure 1, Table 3). The increased
risk was most evident among late-term pregnancies (RR = 2.06, 95%
Cl 1.86-2.27; Table 3). Overall, the prevalence of late- and post-
term pregnancies decreased from 23.1% to 21.9% and from 6.1%
to 2.0%, respectively. By the end of the study period, 16.1% of full-
term labors, 34.7% of late-term labors and 83.2% of post-term la-
bors were induced (Table S2). Among pre-term and early-term births,
the rate of induction was about 29%, and increased considerably
over the study period (Table S2). Hypertensive disorders including
preeclampsia and eclampsia explained about one in every three
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TABLE 1 Socio-demographic and pregnancy-related characteristics of singleton births in Iceland in 1997-2018 (N = 85 620)

1997-2001 2002-2007 2008-2013 2014-2018
19501 23592 24996 17531
n % n % n % n %
Age
<25 5544 28.4 5573 23.6 5031 20.1 3066 17.5
26-30 6063 311 7661 32.5 8144 32.6 5723 32.6
31-34 4111 211 5395 229 6061 24.2 4321 24.6
35-39 3044 15.6 3881 16.5 4465 17.9 3365 19.2
240 739 3.8 1082 4.6 1295 5.2 1056 6.0
Missing 16 0.1 4 0.0 0 0.0 0 0.0
Citizenship
Icelandic 18986 97.4 22121 93.8 22023 88.1 15239 86.9
Other 515 2.6 1471 6.2 2973 11.9 2292 13.1
Missing 15 0.1 4 0.0 0 0.0 0 0.0
Residency
Urban 11013 56.5 14466 61.3 16480 65.9 11358 64.8
Rural 1155 59 8249 35.0 8433 337 6043 34.5
Missing 7333 37.6 877 3.7 83 0.3 130 0.7
Marital status
Married/cohabiting 16827 86.3 19965 15.0 20689 82.8 14416 82.2
Single 2660 13.6 3539 0.4 3660 14.6 2454 14.0
Missing 14 0.1 88 0.4 647 2.6 661 3.8
Occupation
Employed 16777 86.0 20634 87.5 19450 77.8 13275 75.7
Student 1420 7.3 1614 6.8 1769 71 1005 5.7
Unemployed 0 0.0 28 0.1 686 2.7 177 1.0
Disability/pension 139 0.7 212 0.9 127 0.5 123 0.7
Other 1157 59 700 3.0 27 0.1 30 0.2
Missing 8 0.0 404 1.7 2937 11.7 2921 16.7
Parity
Primipara 7832 40.2 9351 39.6 9687 38.8 7025 40.1
Multipara 11669 59.8 14241 60.4 15309 61.2 10506 59.9
Gestational age
Preterm 588 3.0 715 3.0 763 3.1 617 3.5
Early-term 2548 13.1 3052 12.9 3515 14.1 2480 14.1
Full-term 10602 54.4 12320 52.2 13440 53.8 10192 58.1
Late-term 4502 23.1 4927 20.9 5501 22.0 3841 219
Post-term 1180 6.1 1153 4.9 596 24 351 2.0
Missing 80 0.4 1425 6.0 1181 4.7 50 0.3
Complications in pregnancy indicating induction
Pre-eclampsia and 497 2.5 899 3.8 938 3.8 624 3.6
eclampsia
Pregestational diabetes 76 0.4 82 0.3 112 0.4 127 0.7
Suspected placental 416 21 736 3.1 895 3.6 817 4.7

insufficiency

(Continues)
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TABLE 1 (Continued)

1997-2001 2002-2007 2008-2013 2014-2018
19501 23592 24996 17531
n % n % n % n %
Other hypertensive 571 29 829 3.5 1194 4.8 1015 5.8
disorders
Gestational diabetes 145 0.7 626 2.7 1027 41 2028 11.6
Prolonged pregnancy 429 2.2 901 3.8 647 2.6 1182 6.7
Obstetric cholestasis 27 0.1 115 0.5 321 1.3 167 1.0
Rhesus isoimmunization 49 0.3 60 0.3 86 0.3 54 0.3
Maternal wellbeing, 522 2.7 724 3.1 620 2.5 615 3.5
other
Fetal wellbeing, other 118 0.6 315 1.3 454 1.8 390 2.2

inductions among early-term births (Table S3). Suspected placental
insufficiency accounted for 18% and diabetes (pre-gestational and
gestational) for about 16% of early-term inductions towards the end
of the study period. Indications such as those included in the group
maternal wellbeing, other accounted for 9.4% of inductions among
early-term births. An indication was missing in 11.7% of inductions.

There was an increased risk of labor induction across time peri-
ods among all maternal age groups (Figure 2, Table 3). The risk was
greatest among births with maternal age under 25years or over
40years (RR = 1.58, 95% Cl 1.41-1.78 and RR = 1.53, 95% Cl 1.23-
1.91, respectively).

4 | DISCUSSION

In this population-based study, we observed that an increase in labor
induction was in part explained by an increase in underlying condi-
tions indicating labor induction. The most common indications for
induction in Iceland were prolonged pregnancy, hypertensive dis-
orders and gestational diabetes. Overall, indications accounting for
about half of all inductions (ie prolonged pregnancy and hyperten-
sive disorders) are based on high-quality evidence. However, at the
end of the study period, a significant increase in induction was due
to gestational diabetes, although there is little quality evidence to
inform management between induction of labor at term or expect-
ant management for women with gestational diabetes. At the end
of the study period, we observed that about 9% of inductions were
missing a medical diagnosis and we also observed an overall increase
in early-term induction.

According to a newly published systematic scoping review!? and
a recent Swedish multicenter randomized trial (SWEPIS),” the evi-
dence to support induction for prolonged pregnancy is high. Labor
induction beyond 41-42weeks was associated with fewer perinatal
deaths and reduced cesarean section rates, even though the number

needed to treat to prevent perinatal mortality was relatively high

(approximately 230-450).”*2 Interestingly, all stillborn infants in the
study were born to primiparous women, raising questions about
whether the results also apply to multiparous women. A more re-
cent population-based register study from Sweden including almost
900000 births supports this, as the results indicate only an associa-
tion between gestational age and anincreased risk of stillbirth among
primiparous women.?” An Icelandic study furthermore concluded
that although the rates of adverse maternal and neonatal outcomes
had decreased over a 20-year period, there was no evidence that
these improvements were mediated by the evident increased rate of
labor induction. Keeping in mind that this study excluded stillbirth,
both the Icelandic® and Swedish?” studies raise important questions
about whether the rise in induction due to prolonged pregnancy is
truly based on sound evidence.

The prevalence of hypertensive disorders, other than preeclamp-
sia/eclampsia, nearly doubled in the population over the study pe-
riod and hypertensive disorders were increasingly an indication for
induction. Globally, the prevalence of hypertension is rising among
women of reproductive age; likely explanations include an increase
in lifestyle-related risk factors such as an unhealthy diet, obesity
and physical inactivity.!® There is little agreement on the timing of
birth for women with chronic or gestational hypertension at term,
but evidence indicates that planned birth between 37 and 39 weeks
is associated with the lowest maternal and neonatal morbidity/
mortality.®*®

There was a considerable increase in numbers of women di-
agnosed with gestational diabetes over the study period. These
changes are likely explained by two factors: first, a significant
change in diagnostic criteria for gestational diabetes resulting in a
larger group of women diagnosed with gestational diabetes,* and
secondly, an overall increase in women with high body mass index
in Iceland®® and therefore lifestyle-related illness. This has sparked
a debate on the appropriate level for the diagnosis of gestational
diabetes, especially considering the consequences that the diag-

nosis may have on labor and delivery, that is, induction of labor. In
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TABLE 2 Rate of indications associated with induced labor among inductions of singleton births in Iceland 1997-2018 (n = 14 985) by

calendar time

1997-2001 2002-2007 2008-2013 2014-2018

n % n % n % n % p-value”
1° Pre-eclampsia and eclampsia 270 111 480 14.7 640 12.6 487 11.6 <0.001
2 Pregestational diabetes 35 1.4 31 0.9 51 1.0 55 1.3 0.182
3 Suspected placental insufficiency 155 6.4 242 7.4 408 8.0 399 9.5 <0.001
4 Other hypertensive disorders 170 7.0 232 71 578 11.4 465 11.1 <0.001
5 Gestational diabetes 58 2.4 216 6.6 384 7.5 693 16.5 <0.001
6 Prolonged pregnancy 396 16.2 737 22.6 558 11.0 993 23.7 <0.001
7 Obstetric cholestasis 14 0.6 60 1.8 157 31 75 1.8 <0.001
8 Rh isoimmunization 19 0.8 24 0.7 37 0.7 19 0.5 0.274
9 Maternal wellbeing, other 79 3.2 99 3.0 334 6.6 291 6.9 <0.001
10 Fetal wellbeing, other 23 0.9 65 2.0 92 1.8 56 1.3 0.004
11  Gestational age >41weeks 818 33.5 609 18.7 1085 21.3 233 5.6 <0.001
12  Maternal age 240years 13 0.5 19 0.6 39 0.8 49 1.2 0.158
Missing 398 16.3 451 13.8 727 14.3 385 9.2 <0.001
Total labor inductions 2439 100.0 3265 100.0 5090 100.0 4191 100.0

*The designated order of importance is shown by numbers 1-12, with category number one being the most likely cause for induction and thus

overriding all other indications.

Hp-values were calculated with Chi-Square test, testing for differences across time periods.

addition, there is little quality evidence to inform management of
induction of labor at term or expectant management for women with
gestational diabetes.'® Studies comparing induction at term and ex-
pectant management among women with gestational diabetes have
found limited differences between groups in terms of maternal and
neonatal outcomes.'®?Y22 However, induction prior to 39 weeks in-
creases the risk of Neonatal Intensive Care Unit admission and ad-
verse neonatal outcomes among women with gestational diabetes.'

In our study we were unable to determine whether inductions
were elective, as this variable is not captured in the Icelandic Medical
Birth Register. However, about 9% of births towards the end of the
study period did not have a recorded diagnosis considered a likely
indication. This is similar to findings in a recent Norwegian study,
where 10% of all inductions were recorded as elective.?* For a more
complete understanding of induction in the absence of medical in-
dication, we recommend that the IMBR be amended to include the
registration of labor induction indication, as well as the option to
record induction specifically by maternal request.

The neonatal risks of early-term births and the potential neonatal
complications associated with elective delivery prior to 39 weeks are
well described.?>?® Therefore, it is an interesting finding that early-
terminductions increased over the study period in our study and that
indications such as subluxation of symphysis pubis, exhaustion and
fatigue, and psychosocial problems as well as missing medical indica-
tion accounted for about 20% of induced early-term births in 2014-
2018. In addition, evidence for the benefits of early-term induction
for gestational diabetes in the absence of hypertension is weak and

therefore questionable. This increase in early-term induction may

therefore suggest a shift in perspective of what is considered normal
pregnancy length and has been demonstrated in previous studies as
a recent distributional shift towards lower gestational ages in single-
ton pregnancies.n28 It is unclear, however, how much of this shift is
related to elective inductions, although an association was observed
between early-term birth rates and clinician-initiated obstetric in-
terventions in a study of pre-term and early-term births in six high-
income countries in Europe and North America.?’

The main strength of our study is the use of data from a na-
tionwide centralized Medical Birth Register with complete cover-
age of all births in Iceland over a 20-year study period. The Nordic
Registers are of high quality, with compulsory notification, and offer
unique opportunities for clinical research with a collection of data
spanning decades.*

Limitations of our study mainly pertain to the reliability of the
variables used in this study, as they have not been specifically vali-
dated in the IMBR. However, the use of internationally standardized
diagnostic and surgical codes ensures that statistics are compara-
ble between countries. Another limitation might be that the ICD-10
diagnoses used to identify medical indications for the labor induc-
tion may not have been the direct indications for the induction.
Even though the ICD-10 diagnoses were registered, it was not clear
whether they were the main indication for inducing labor. However,
after an analysis of the ICD-10 diagnoses, the most likely indication
for the induction was chosen by an expert panel of consulting obste-
tricians and midwives. Finally, the analysis excluded births with pre-
mature rupture of membranes. Therefore, we were unable to assess

induction trends for births with premature rupture of membranes.
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TABLE 3 Crude and adjusted relative risk for labor induction among singleton births in Iceland in 1997-2018 by calendar time stratified
by gestational and maternal age (N = 85 620)

2002-2007 2008-2013 2014-2018
n RR 95% Cl RR 95% ClI RR 95% ClI
Crude model 85620 Ref 1.12 1.05-1.17 1.63 1.55-1.71 191 1.81-2.01
Adjusted stepwise
+ Sociodemographic? 85620 Ref 1.10 1.05-1.16 1.66 1.58-1.75 1.95 1.85-2.05
+ Hypertension® 85620 Ref 1.10 1.04-1.16 1.61 1.53-1.69 1.85 1.76-1.95
+ Gestational diabetes® 85620 Ref 1.07 1.02-1.13 1.55 1.47-1.63 1.66 1.54-1.72
Fully adjusted model® 85620 Ref 1.02 0.97-1.08 1.40 1.33-1.47 1.43 1.35-1.51
Stratified by gestational age®
Early-term 11595 Ref 1.07 0.92-1.24 1.68 1.46-1.93 1.62 1.40-1.88
(377°-38*¢ weeks)
Full-term 46554 Ref 1.03 0.93-1.14 1.54 1.40-1.69 1.39 1.26-1.53
(39+°-40"¢ weeks)
Late-term 18771 Ref 0.95 0.85-1.05 1.80 1.64-1.98 2.06 1.86-2.27
(417°-41%¢ weeks)
Post-term (>42*° weeks) 3280 Ref 1.09 0.98-1.21 1.15 1.01-1.31 1.33 1.15-1.54
Stratified by maternal age®
<25years 19214 Ref 1.00 0.90-1.12 1.49 1.34-1.67 1.58 1.41-1.78
26-30years 27591 Ref 1.02 0.92-1.12 1.43 1.30-1.58 1.49 1.35-1.65
31-34years 19888 Ref 0.95 0.85-1.03 1.41 1.27-1.57 1.27 1.13-1.42
35-39years 14755 Ref 0.94 0.83-1.07 1.31 1.17-1.48 1.27 1.12-1.44
240years 4172 Ref 0.88 0.71-1.11 1.35 1.09-1.67 1.53 1.23-1.91

#Model adjusted for sociodemographic covariates: parity, age, citizenship, residency, marital and employment status.

®Model adjusted for sociodemographic covariates and hypertension.

“Model adjusted for sociodemographic covariates, gestational diabetes and gestational diabetes.

Model adjusted for sociodemographic covariates and the following labor indications: preeclampsia/eclampsia, hypertension, diabetes (gestational
and pre-existing), fetal distress, cholestasis, Rh immunization, maternal wellbeing, other and fetal wellbeing, other.

*Model adjusted for parity, citizenship, residency, marital/employment status and gestational age; and the following labor indications: preeclampsia/
eclampsia, hypertension, diabetes (gestational and pre-existing), fetal distress, cholestasis, Rh immunization, maternal wellbeing, other and fetal
wellbeing, other.
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FIGURE 2 Laborinduction rate per
100 singleton births among women in 40
Iceland by maternal age (N = 85620
singleton births)
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5 | CONCLUSION

Our data reveal an increase in labor induction in Iceland from 1997
to 2018, which is in part explained by an increase in obstetric in-
dications for induction. Throughout the study period the most
common indications for induction were hypertensive disorders
and prolonged pregnancy. In 2014-2018, gestational diabetes
emerged as one of the most common indications for labor induc-
tion. This is interesting despite the lack of evidence to support
the benefits of induction for women with gestational diabetes.
Induced labor was increasingly associated with the diagnosis of
subluxation of symphysis pubis, exhaustion and fatigue, problems
related to unspecific psychosocial circumstances, or supervision
of other high-risk pregnancies, even when labor was induced be-
fore 39 weeks of gestation. This may suggest an overall shift to-
wards a lower threshold for labor induction. Our results highlight
the need for international discussion and consensus around ac-
ceptable medical indications for labor induction as well as a dis-
cussion about elective induction.
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