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Abstract

Background

During the 1970s the Nordic countries liberalized their abortion laws.

Objective

We assessed epidemiological trends for induced abortion on all Nordic countries, consid-
ered legal similarities and diversities, effects of new medical innovations and changes in
practical and legal provisions during the subsequent years.

Methods

New legislation strengthened surveillance of induced abortion in all countries and mandated
hospitals that performed abortions to report to national abortion registers. Published data
from the Nordic abortion registers were considered and new comparative analyses done.
The data cover complete national populations.

Results and conclusions

After an increase in abortion rates during the first years following liberalization, the general
abortion rates stabilized and even decreased in all Nordic countries, especially for women
under 25 years. From the mid-1980s higher awareness about pregnancy termination led
women to present at an earlier gestational age, which was accelerated by the introduction of
medical abortion some years later. Most terminations (80-86%) are now done before the 9"
gestational week in all countries, primarily by medical rather than surgical means.
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Introduction of routine ultrasound screening in pregnancy during the late 1980s, increased
the number of 2" trimester abortions on fetal anomaly indications without an overall
increase in the proportion of 2™ relative to 15! trimester abortions. Further refinement of
ultrasound screening and non-invasive prenatal diagnostic methods led to a slight increase
in the proportion of early 2" trimester abortions after the year 2000. Country-specific differ-
ences in abortion rates have remained stable over the 50 years of liberalized abortion laws.

Introduction

Opver the past 50 years there has with some exceptions been a worldwide trend to liberalize
abortion laws. The quality and safety of abortion care has improved [1, 2].

In the Nordic countries demands for abortion reforms and for removing the issue from the
penal code were raised alongside a public debate on the need for sex education and birth con-
trol during the late 1920s and 1930s. Below we describe for each Nordic country how views
concerning abortion care gradually changed from restrictive to more liberal, based on prede-
fined indications, and finally to abortion on request.

In Denmark, abortion was first allowed in 1939 if the pregnancy was considered as seriously
endangering the health and life of the mother, if there was an elevated risk for birth defects or
if the conception was a result of rape [3]. Only a low proportion of the applications were
approved until the 1960s. Indications were widened in 1970 to allow induced abortions for
women under the age of 18 who were believed to be at risk of becoming "unqualified mothers”.
Also, women over the age of 38 were given easier access to abortion. In 1973 the Danish parlia-
ment passed a law giving women a right to abortion on request, provided the procedure was
done during the first 12 weeks of pregnancy. For women requesting an abortion after the 12
gestational week, the application had to be evaluated by a regional board of three members
(gynecologist, social worker, psychiatrist) according to specific circumstances prespecified in
the law [3].

The first Finnish legislation dates from 1950, but legal abortion was available only for medi-
cal, eugenic and sociomedical indications. Finland legalized abortion on several social indica-
tions in 1970 allowing abortion up to 16 gestational weeks if approved by one or two
physicians [4]. The gestational age limit was lowered to 12 weeks in 1979 [4]. In 1985 the
upper gestational limit was increased from 20 to 24 weeks for fetal indications [4]. Even though
not provided on maternal request, the wide range of approved indications ensured Finnish
women easier access to abortion, especially before 12 gestational weeks. Following revision of
the abortion law in 2022, termination of pregnancy can now be obtained upon request until
the 12™ gestational week [4, 5]. However, approval from a national board (National Supervi-
sory Authority for Welfare and Health) is still needed between the 12 and 24™ gestational
week. This national board comprises a civil servant and three members with judicial, medical,
and social expertise [4, 5].

In Iceland, the first law on induced abortion came into effect in 1935 [6]. With some modi-
fications in 1938, the law described strict indications akin to those later used in other Nordic
countries, but also allowed for consideration of the woman’s health and her social situation.
The way the law was administered allowed for gradual liberalization in the 1970s. A new law in
1975 opened for approval of pregnancy termination on a wide range of social indications, but
not on maternal request. However, liberal social indications allowed a gradual change towards
respecting women’s wishes. A two-person approval (two physicians or a social worker and
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physician) was required. A three-person national committee (physician, social worker, lawyer)
had to approve termination after the 12™ gestational week (> 117 weeks) based on specified
medical and social conditions. While the 12™ week up to 16 weeks was a “grey zone” where
two physicians could approve a request for termination, the national committee dealt with
applications from 16*° to 21*° weeks. In 2019, the Icelandic parliament passed a new law
allowing abortion on request up to 21*° gestational weeks [6].

As early as 1915 pro-choice activists in Norway proclaimed women’s rights to abortion on
request based on legislature on inheritance rights for children born out of wedlock [7]. In 1934
the Ministry of Justice appointed a committee to work on new abortion legislation. The work
was never completed due to political opposition. Pregnancy termination remained in the
penal code until 1960, when the Norwegian parliament passed an abortion law based on strict
indications like the requirements in Denmark and Sweden. Approval had to be obtained with
an application signed by two physicians. The law did not come into effect until 1964. During
the following years applications were increasingly approved, reaching 94% in 1974. In 1975, a
new abortion law was ratified including a broader range of social indications. As of January
1979, terminations were allowed on women’s request up to the 12 gestational week. Hospital-
based abortion commissions approved applications from the 12 and up to 21*° gestational
weeks on conditions outlined in the law [7].

The Swedish parliament passed the first law on elective abortion in 1938 [8]. It granted
pregnancy termination only on a few strict medical indications like the Danish law. From 1946
the Swedish law allowed terminations on broader social indications. During the 1960s, a more
liberal change in societal attitudes concerning sexuality and abortion prevailed to a larger
extent in Sweden than in the other Nordic countries. This led to an increased approval rate for
abortion applications and paved the way for legal changes in 1974, giving Swedish women the
right to abortion on request until the 18" gestational week. At later gestational weeks, abor-
tions can still only be performed after an application is deemed justifiable, provided the fetus is
not considered viable by the National Board of Health and Welfare’s (NBHW) special commit-
tee (Rittsliga Radet). Professionals represented in this committee are a gynecologist, social
work counsellor, psychiatrist, a judge, a member of the national parliament and a representa-
tive from the NBHW. In case of a need for pregnancy termination to save the woman’s life no
application is needed [8].

The revised abortion laws in the Nordic countries during the 1970s also provide guidance
and directions for abortion surveillance, counselling on pregnancy, as well as sexual and con-
traceptive matters, and specified which health professions were to be responsible for the abor-
tion and contraceptive services provided.

In this study we assessed trends for induced abortion epidemiology across the Nordic coun-
tries considering the legal similarities and diversities. We also discuss these trends in the light
of new medical innovations and changes in practical and legal provisions that may have had
an impact on these trends.

Materials and methods

The new abortion legislations enforced case-based surveillance in all Nordic countries. In the
following we describe the different national abortion registers.

The Danish abortion register was set up in 1973, when the law on abortion on request came
into effect [9, 10]. The register holds retrospectively data from 1970. Paper-based individual
case report forms (CRFs) were used through 1994. Thereafter information was collected
through the national patient register (Landspatientregisteret). From 2004, when private clinics
and privately practicing gynecologists were allowed to perform abortions, information from
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reporting systems held at Statens Serum Institute (covering data for reimbursement for health
services in the private sector) were added to the abortion register [9, 10].

In Finland individualized data on abortions have been collected since 1950 [11]. The abor-
tion law obliged physicians to report cases to the abortion register maintained by the Finnish
Institute for Health and Welfare within four weeks of the procedure. The data were computer-
ized in 1977. Currently computerized data are available from 1983 onwards. From that time a
standardized paper-based CRF contained information on the woman’s social and reproductive
background, the reason(s) for the request, the procedure used and any early complications.

Before 1975 the Directorate of Health in Iceland gathered information through abortion
applications [12]. Changes in the abortion law from 1975 introduced a standardized CRF com-
prising social and demographic variables, pregnancy history (in summary), reasons for apply-
ing, legal aspect of approvals and method of termination [12]. From 1984 the data were
electronically reported. When Iceland changed the abortion law in 2019, the data collection
system changed to direct retrieval through the hospital discharge register and the register of
primary health care contacts [12].

From 1940 hospitals in Norway forwarded abortion applications to the county health office,
which conveyed summarized data to the Norwegian Directorate of Health (Helsedirektoratet)
[7]. The abortion law from 1975 authorized Statistics Norway as the receiver for a new manda-
tory CREF. Since 2006 the Norwegian Institute of Public Health has administered the Norwe-
gian abortion register, including data from 1979 [13]. From 2017 data are reported solely
electronically [13].

Statistical information on induced abortion stretches back to 1955 in Sweden [8]. The data
collection became more comprehensive after 1974. Up to 1995 the data were collected by Sta-
tistics Sweden and published by the NBHW. Since then, clinics and hospitals have reported
directly to NBHW. The data are collected anonymously on summary sheets where one line
represents one woman/one abortion covering categorized variables on maternal age, gesta-
tional age, previous abortion(s), method of abortion and geographical region (county) [14].
Data are available on-line from 1983 onwards [14].

In the present study we have summarized data from the national registers and what has
been published on the Nordic websites for induced abortions [15]. Furthermore, we have
undertaken new analyses from these sources.

Because the study populations are complete national populations, we have not performed
other statistical analyses as there is no sampling of study participants. We present the data in
rates per 1000 women aged 15-49/year, and in proportions where the denominator is defined
in the presented figures.

Ethics statement

This study displayed data already published on a Nordic website [15], from Websites
belonging to the different abortion registers (Denmark [9, 10], Finland [11], Iceland [12],
Norway [13] and Sweden (data repository) [14]). As the data were already in the public
domain and anonymous, no Institutional Review Board approval was required. This was
confirmed by the Institutional Review Board, University of Oslo, Norway (REK Regional
Committee for Medical Research Ethics Southern Norway, Section C, reference rt.uio.no
#6181108). For the same reasons, additional analysis within the abortion registers in Ice-
land, Norway, and Finland, do not need institutional approvals as the analyses are done by
personnel within the registers and only summary sheets of data, aggregated in 5-year age-
groups, were shared with the study team as part of the registers service to researchers and
other institutional bodies.
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Results

The numbers of induced abortions across the Nordic countries reflect the yearly size of the
female population at reproductive age in each country. The total number of induced abortions
has decreased from approximately 100 000 in 1975 (ranging from 274 in Iceland, 15 132 Nor-
way, 21 547 Finland, 27 884 Denmark, to 35 526 in Sweden) to a total of 71 000 in 2022 (897 in
Iceland, 11 967 Norway, 7 935 Finland, 14 660 Denmark, and 35 450 in Sweden). The abortion
rate increased in all countries during the early 1970s and continued to increase in Iceland to
the early 1980s (Fig 1). For Iceland the abortion rate has been stable since 1984 (11-12/1000
women/year). In Finland a remarkable decrease in abortion rates was observed from the 1980s
to the mid-1990s, while a steadier decrease was seen in Norway and Denmark. Sweden has had
the highest abortion rates among the Nordic countries since the late 1980s.

Age-specific abortion rates followed the same patterns as the overall abortion rates. Sweden
has had the highest and Finland the lowest 5-year age-specific abortion rates. In each 5-year
age group abortion rates in Sweden have been twice as high as in Finland (Fig 2), while the
general and age-specific rates for Denmark, Iceland, and Norway have been in between.

For women 19 years or younger abortion rates decreased in all countries after the year 2000
(Fig 3). The age-group 20-24 years has had the highest abortion rates in all Nordic countries,
but over the last years these rates decreased steeply. Currently the age group 25-29 years have
had the highest abortion rates in Sweden, Norway, and Iceland, with no difference between
the age groups 20-24 and 25-29 years in Finland and Denmark.

Over the years increasing proportions of induced abortions have been performed at rela-
tively early gestational lengths in all Nordic countries. In Finland the proportion of induced
abortions before the 9 gestational week nearly doubled from 1978 to 1980 when there were
changes in the upper gestational length limit (Fig 4). For Denmark, Norway, and Iceland there
was a gradual increase of early 1*' trimester terminations from the early 1980s, while the same
trend started at the end of the 1980s in Sweden and Finland. In 2022, 86%, 86%, 80% and 77%
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Fig 1. Induced abortions per 1000 women 15-49 years, Nordic countries, 1970-2022.
https://doi.org/10.1371/journal.pone.0305701.9001
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Fig 2. Selected age-specific induced abortion rates per 1000 women/year, Sweden (bold lines) and Finland (dotted lines), 1970-
2022.

https://doi.org/10.1371/journal.pone.0305701.g002

of all induced abortions in Sweden, Iceland, Norway, and Finland, respectively, were per-
formed before the 9™ gestational week.

For 2™ trimester induced abortions the proportion has remained low despite country-spe-
cific legislation differences. For Finland, the proportion of 2" trimester terminations
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Fig 3. Induced abortion rates per 1000 women < 19 years by Nordic country, 1974-2022.

https://doi.org/10.1371/journal.pone.0305701.g003
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Fig 4. Gestational age < 8 weeks (upper panel) and > 13 weeks (lower panel) at the time of termination, Nordic countries, 1974~
2022.

https://doi.org/10.1371/journal.pone.0305701.g004

decreased by more than 50%, from 10-11% before 1979, to 4-5% after 1979. Since 2000, the
proportion of 2" trimester abortions increased again to 7-8% in Finland. For the other coun-
tries, except Sweden, the proportion of 2" trimester procedures comprised 4-5% until the
mid-1990s and increased thereafter to 6% in recent years.

Fig 5 displays the proportion of 2™
weeks for Denmark, Norway, Sweden, and Finland. The gap represents abortions during the
12" gestational week. This gap has been steady for Finland, but has been larger, though
decreasing, for Norway and Sweden. The largest gap was seen in Denmark. This gap nearly
closed when Denmark changed the surveillance system to electronic retrieval of data in 1995.

More detailed information on 2™ trimester abortions has been available from Finland,
Norway, and Iceland. The proportion of early 2™ trimester (13-15 gestational weeks) to later
2™ trimester abortions (16-22 gestational weeks) remained relatively constant at around 50%
since the early 1980s in Finland, while this proportion increased from under 40% in the mid-
1980s to nearly 70% over the recent years in Iceland. In Norway, an opposite trend with
increasing later 2™ trimester abortions from 30% in the early 1980s to nearly 60% over the last
years was noted.

A trend for increasing proportions of procedures on fetal indications was seen from the
mid-1980s to the mid-1990s. This trend rose again after 2010, reaching 54% and 66% of all sec-
ond trimester abortions in 2022 in both Finland and Norway (Fig 6). The proportion of late
compared to early 2™ trimester abortions on fetal indications has over the years been higher
for late (Fig 6) compared to early 2™ trimester abortions (Fig 6), reaching 64-65% and 70—
72% in the late group in 2019-2021 in Finland and Norway, respectively. Iceland has had a
higher proportion of abortions due to fetal indications than Norway and Finland, with large
year-to-year variations due to small numbers of 2™ trimester abortions (data not shown),
ranging between 80-90% of all late 2™ trimester abortions after 1990.

trimester abortions defined as >12 or > 13 gestational
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Fetal indications increased from 1984 for the 5-year age groups over 30 years age reaching
above >70% of all 2" trimester abortions in Finland in 2022 (Fig 7A). Trend lines indicate a
steady increase in proportions of 2" trimester abortions on fetal indications in all age groups

a
90
Percent
80
70
60
50
40
30
20
10
0
1984 1989 1994 1999 2004 2009 2014 2018 2021
—20-24 —25-29 - 30-34 35-39 —40-44 Overall
--------- Linear (20-24) -+ Linear (25-29) Linear (35-39) -----Linear (40-44) - Linear (Overall)
b
90 Percent
80
70
60
50
40
30
20
10
0
1984 1989 1994 1999 2004 2009 2014 2018 2021
—20-24 —25-29 —30-34 35-39
—40-44 Overall e Linear (20-24) e Linear (25-29)
Linear (35-39) e Linear (40-44) e Linear (Overall )

Fig7. a. Fetal indication for gestational age > 12 weeks to all 2™ trimester induced abortions by maternal age,
Finland, 1983-2022 (dotted lines = linear trend). b: Fetal indication for gestational age > 12 weeks to all 2°¢ trimester
induced abortions by maternal age, Norway, 1983-2022 (dotted lines = linear trend).

https://doi.org/10.1371/journal.pone.0305701.g007
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(Fig 7A). A similar age specific pattern was found for Norway (Fig 7B) with larger year-to-year
variations due to smaller numbers of 2" trimester abortions than observed in Finland.

The proportion of very late 2™ trimester abortions (>19*° gestational weeks) increased
over the study years reaching 1.4% and 1.8% in Norway and Finland, respectively, in 2021.
Over the last years this proportion of very late to all 2™ trimester abortions remained higher in
Norway (33-36%) than in Finland (20-22%). In these analyses Swedish data resembled the
Finnish data considering that the definition of very late 2" trimester abortions in Sweden was
reported as of >18" weeks.

Discussion

All Nordic countries changed their abortion legislation during the 1970s and women gained
liberalized access to abortion. The general abortion rates rose subsequently in all Nordic coun-
tries during the 1970s as a real increase, but partly because of more complete surveillance.
None of the countries had reliable data on illegal abortions before the liberalization. The peak
turned around 1976-78 in all countries, except for Iceland where the rate increased up to the
mid-1980s (Fig 1). In Denmark and Finland, the general abortion rates then declined during
the 1980s. In the other Nordic countries rates varied through the years around the millennium
shift. From 2010 there has, however, been a moderate decline of the general abortion rates in
all countries. The country-specific differences remained constant after the mid-1980s and are
lower than reported for Western Europe and North America over the years 2015-19 [16].

As the abortion laws have been liberal and granted pregnancy termination in nearly any
case within a reasonable gestational length, there has been minimal need for Nordic women to
seek abortion abroad. A few women from outside the Nordic countries travel to our countries
for abortion services (for example Polish women where abortion is illegal [17]).

Finland has had the lowest abortion rate in Europe among countries with reliable statistics.
In the Netherlands abortion rates have varied between 7-8/1000 women for the age group 15-
49 years after 2010 [18], which is lower than in Norway, Denmark, Iceland, and Sweden.
While rates decreased in the Nordic countries in recent years, the general abortion rates
increased in England and Wales, reaching 18.6/1000 women aged 15-49 years in 2021 [19],
which is higher than in Sweden and the US [20]. In 2020-21 the general abortion rate in Swe-
den remained 25-30% below the highest abortion rates in the world [21].

The age-specific rates have reflected the general rates (Fig 2). From the early 1980s age-spe-
cific differences as seen in data from Sweden and Finland were also noted in the other Nordic
countries. The pattern with the 25-29-year groups having a relatively higher rate than the 20-
24 age-groups has also been reported from the US [20] and New Zealand [22]. Teenage abor-
tion rates have more than halved in all Nordic countries since the millennium shift. Similar
trends have been observed in England and Wales [19], US [20, 23] and New Zealand [21]. This
was not compensated by higher teenage birth rates in any Nordic country [24], nor in England
and Wales [19], the US [20] or New Zealand [22].

There has been a remarkable shift towards earlier terminations before the 9™ gestational
week starting in the mid-1980s in Denmark and Norway, and a few years later in the other
Nordic countries (Fig 4). Whereas around 40-50% of terminations were done before the gth
gestational week in earlier decades, this proportion has reached 80-86% in recent years. This
indicates a shift towards an increasing awareness on the need for abortion decisions at an ear-
lier gestational age among women. Availability of medical abortion has facilitated this process.

The first randomized clinical trials on the benefits of routine ultrasound screening in the
2" trimester were published in 1984 (Norway) [25, 26], in 1988 (Sweden) [27] and in 1990
(Finland) [28]. By the early 1990s ultrasound screening was well established in all Nordic
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countries [27-30]. During the implementation period the proportion of 2" trimester abor-
tions remained stable in all Nordic countries (Fig 4; Denmark ~2%, Finland ~5%, Sweden
3-4%, Iceland 2-4%, Norway ~3%). In actual numbers, between 560 and 660 27 trimester
abortions were performed during 1985-1994 in Finland, and they have remained around 600.
In Norway the corresponding actual numbers have ranged from between 350 and 400 during
the implementation period to around 500 in recent years. In both Finland and Norway, the
number of late 2™ trimester abortions on maternal/social indications decreased at the same
time as late 2" trimester abortions on fetal indications increased (Fig 6). This shift in mater-
nal/social indications was in line with the observation that women sought pregnancy termina-
tions gradually at earlier gestational ages. Over recent years the proportion of late 2™ trimester
abortions has increased both in Finland and Norway, but more because of a lower total num-
ber of abortions than because of an increase in actual numbers of late 2" trimester abortions.
The proportion of early 2™ trimester abortions on fetal indications increased, however, from
the early 1990s in both Finland and Norway and reached 50% of all abortions at these gesta-
tional ages, while the remaining proportion procedures were performed on maternal/social
indications. This increase may also be attributed to improved screening methods, especially
among older expectant mothers.

Denmark has offered combined first trimester screening along with second trimester ultra-
sound examination for fetal anomalies from 2004 [30, 31]. For Down’s syndrome this led to
increased detection rates, which amounted to additional 30-40 early 2™ trimester termina-
tions every year [31, 32]. Early ultrasound screening started 1999 in Iceland with combined
first trimester screening being established in 2004, while expanded fetal screening programs
were introduced in Finland in 2007.

Over the years routine ultrasound examination among women requesting abortion has
become more common and in places it has been mandatory to detect non-viable pregnancies
that would thus not have to undergo “termination”. Routine ultrasound for women seeking
termination of pregnancy may have had a minor effect towards lowering rates, but this has not
been investigated.

Pregnancies terminated during the 12™ gestational week has been in a “grey” zone, except
in Sweden, where abortion on demand was accessible up to 18" week. In 1979 Finland low-
ered the upper limit from the 16™ to the 12" gestational week. Already by 1983, the proportion
of terminations in the 12™ gestational week was small (Fig 5), and this gap, though increasing,
has remained small. In Norway and Denmark terminations during the 12™ week was like in
Sweden. In Norway and Denmark terminations in the 12" week were registered as 1 trimes-
ter abortions. Recently differences in terminations at > 12 gestational weeks have been mini-
mal between Sweden and Norway, while Finland has a higher proportion of 12 week
terminations. In Denmark this gap lessened after 1995 when Denmark shifted from CRF regis-
tration to retrieving data from the patient administrative systems. It is likely that the law
changes in Finland from 1979 had an impact on how gestational length was set. In Norway
and Denmark, it had had had juridical implications how gestational age was determined, but
not in Sweden with its 18" week limit. The increase (1-2%) observed in all countries over
recent years in the proportion of 2™ trimester abortions defined as >12 gestational weeks is
thus a consequence of lower numbers of 1% trimester abortions, improved ultrasound dating
of gestational length and of national health authorities stressing that gestational length should
be securely validated in the transition zone between 1% and 2™ trimesters (Finland from 1979,
Sweden from 2013).

After 2019 Iceland has had the most liberal abortion law among the Nordic countries allow-
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ing induced abortion by request up to 217 weeks. This has not increased the number of very

late nor 2™ trimester abortions overall.
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As Finland and Norway have had systems for surveillance of induced abortions and for in-
and outpatient services in hospitals, assessment of completeness and quality of reporting has
been possible. The Finnish register was compared to the hospital discharge register at 10 hospi-
tals, over three randomly selected months in 2011, comprising 43% of all induced abortions at
that time [33]. The coverage of data on abortion procedures from the in- and outpatient regis-
ters was 97% in the abortion register. More detailed comparisons of different variables (timing
of abortion, indications, procedures) showed good validity [33]. Data from 2008 to 2015 from
the Norwegian abortion register was validated through procedure and international classifica-
tion of diseases (ICD-10) codes for induced abortion in the Norwegian Patient Register [34].
For each year more abortions were registered in the abortion register than shown by data from
the patient register. There was systematic “overreporting” of surgical abortions and “underre-
porting” of medical abortions in the patient register compared with the abortion register. The
two registers have different templates for identification of cases and use different coding sys-
tems which may explain part of the differences. Denmark, Sweden, and Iceland (as of 2019)
generate the abortion statistics through data from the patient administrative systems, and thus
have limited access to variables and possibilities for quality assurance of what is registered. Fin-
land has decided to continue detailed reporting of all induced abortions to the national abor-
tion register with the new legislation since September 1%, 2023, while Iceland decided to close
the CRF based abortion register in 2019. It is a political decision how much information socie-
ties need to accrue about induced abortion.

The changes in the abortion laws during the 1970 strengthened and introduced structured
CRFs on mandatory surveillance from hospitals performing abortions to national registers. As
the age-specific and overall trends of induced abortion have been alike across the Nordic coun-
tries across so many years, we find it unlikely that underreporting or misclassification of
induced abortion to spontaneous abortion have been a limitation for the generalizability of
our study.

Awareness and use of contraception is high in the Nordic countries [34]. During the late
1980s and 1990s effective use of hormonal contraception prevented unplanned pregnancies
that went on to births. The Nordic countries have managed to keep the number of teenage
births low at the same time as induced abortions decreased among younger women (Fig 3)
[24, 35, 36]. To illustrate the magnitude of these changes among women under 20 years over
the recent years, the induced abortion rate has been lower than estimated contraceptive failure
rates if all teenagers had been sexually active and used a copper intrauterine contraceptive
device [37, 38]. The right to safe induced abortion is challenged in the US and several other
high-income countries [39]. The Nordic countries have taken a more liberal position for a
long time and are heading towards more rights for women to determine themselves whether
to continue pregnancy, even at 2™ trimester gestational lengths (Sweden 18", Iceland 217,
law proposals Norway 17"® and Denmark 18° GA). As “birth” and viability are generally
acknowledged to apply at least by 22 weeks, extension of limits beyond that time is unlikely in
the Nordic countries.

Liberalization of the abortion laws in the Nordic countries during the early 1970s took
place at the same time as women’s rights to higher education, gender equality, sexual and
reproductive rights increased. With the liberalization of the abortion laws followed wide-
spread strengthening of sexual education, especially in schools. This was allied to improved
access for increasingly subsidized or low-cost contraception in our countries. Over the
years openness on sexual and reproductive rights has evolved in the Nordic countries where
easy (public) access to affordable high quality health services on reproductive issues has
become mandatory.
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Conclusion

Fifty years with liberalized abortion laws has given Nordic women rights to safe high quality
abortion services. After an increase in abortion rates during the first years of liberalization, the
general abortion rates stabilized and even decreased to a proportionally lower level than seen
half a century ago. More recently there has been a remarkable decrease of abortions among
women under 25 years age without higher concomitant birth rates. In all countries women
now decide on abortion at an earlier gestational age, mostly terminated before the 9™ gesta-
tional week by medical rather than surgical means. Introduction of 2™ trimester ultrasound
screening during the late 1980s increased the number of 2™ trimester abortions on fetal indi-
cations with no overall increase in the proportion of 2™ relative 1*' trimester abortions. Refine-
ments of ultrasound screening and non-invasive prenatal diagnostic methods have led to a
slight annual increase in early 2™ trimester abortions from 1990 and onwards, while late 2"
trimester abortion leveled off in the early 1990s and increased again after year 2010. Country-
specific differences have remained over the 50 years of observation, indicating that there are
some cultural differences in relation to abortion epidemiology across the Nordic countries,
which in so many other respects share liberal and progressive cultural values.

Supporting information

S1 Data.
(XLS)

Author Contributions
Conceptualization: Finn Egil Skjeldestad, Mika Gissler.

Data curation: Finn Egil Skjeldestad, Mika Gissler, Anna Heino, Hildur Bjork Sigbjornsdottir,
Rupali Akerkar.

Formal analysis: Finn Egil Skjeldestad.

Investigation: Finn Egil Skjeldestad.

Project administration: Finn Egil Skjeldestad.

Resources: Anna Heino, Hildur Bjork Sigbjornsdottir, Rupali Akerkar.
Visualization: Finn Egil Skjeldestad.

Writing - original draft: Finn Egil Skjeldestad.

Writing - review & editing: Finn Egil Skjeldestad, Mika Gissler, Reynir Tomas Geirsson,
Anna Heino, Hildur Bjork Sigbjornsdottir, Rupali Akerkar, Kristina Gemzell-Danielsson,
Oskari Heikinheimo, Mette Lgkeland.

References

1. Abortion law: Global Comparisons. Council on foreign relations. (Updated 2023-09-20) https://www.cfr.
org/article/abortion-law-global-comparisons (2023-09-22).

2. Starrs AM, Ezeh AC, Barker G et al. Accelerate progress-sexual reproductive health and rights for all:
report of the Guttmacher-Lancet Commission. The Lancet Commissions. Lancet 2018; 291:2642—-92.

3. Abortion in Denmark. Wikipedia. (Updated 2023-09-03). https://en.wikipedia.org/wiki/Abortion_in_
Denmark (2023-09-22).

4. Abortion in Finland. Wikipedia. (Updated 2023-09-21). https://en.wikipedia.org/wiki/Abortion_in_
Finland (2023-09-22).

PLOS ONE | https://doi.org/10.1371/journal.pone.0305701 July 10, 2024 13/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0305701.s001
https://www.cfr.org/article/abortion-law-global-comparisons
https://www.cfr.org/article/abortion-law-global-comparisons
https://en.wikipedia.org/wiki/Abortion_in_Denmark
https://en.wikipedia.org/wiki/Abortion_in_Denmark
https://en.wikipedia.org/wiki/Abortion_in_Finland
https://en.wikipedia.org/wiki/Abortion_in_Finland
https://doi.org/10.1371/journal.pone.0305701

PLOS ONE

50 years of liberal abortion laws in the Nordic countries

10.

1.

12
13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

Hofverberg E. Finland: Parliament approves abortion act Amendments. Library of congress. Helsinki.
2022. https://www.loc.gov/item/global-legal-monitor/2022-12-19/finland-parliament-approves-abortion-
act-amendments/ (2023-03-03).

Abortion in Iceland. Wikpedia. (Updated 2023-08-18). https://en.wikipedia.org/wiki/Abortion_in_lceland
(2023-09-22).

Abortion in Norway. Wikpedia. (Updated 2023-07-23). https://en.wikipedia.org/wiki/Abortion_in_
Norway (2023-09-22).

Bygdeman M. Historisk gversikt. In Lalos A, Marions L, Brynhildsen J et. al. Inducerat abort. Arbets-
och Referensgruppen fgr Familjeplanering Nr. 78, 2018. Svensk Farening far Obstetrik och Gynekologi
(in Swedish).

Register over legalt provokerede aborter. Sundhedsstyrelsen. (Updated 2023-04-20) https://
sundhedsdatastyrelsen.dk/da/registre-og-services/om-de-nationale-sundhedsregistre/graviditet-
foedsler-og-boern/abortregisteret (2023-09-22).

Provokerede aborter. Sundhedsstyrelsen. (Updated 2023-09-29) https://www.esundhed.dk/Emner/
Graviditet-foedsler-og-boern/Provokerede-aborter (2023-11-05).

Register of induced abortions. Finnish Institute for Health and Welfare. (Updated 2020-11-13). https://
thl.fi/en/web/thlfi-en/statistics-and-data/data-and-services/register-descriptions/register-of-induced-
abortions (2023-09-22).

Abortions. Directorate of Health. Iceland (www.landlaeknir.is).

Abortregisteret. Folkehelseinstituttet (FHI). (Updated 2023-03-08). https://www.fhi.no/op/
abortregisteret/ (2023-09-22)

Statistikk om aborter. Socialstyrelsen. (Updated 2023-05-04). https://www.socialstyrelsen.se/statistik-
och-data/statistik/alla-statistikamnen/aborter/ (2023-09-22)

Heino A, Gissler M. Induced abortions in the Nordic countries 2021. Finnish Institute for Health and Wel-
fare. (Updated 2023-03-14). https://thl.fi/en/web/thlfi-en/statistics-and-data/statistics-by-topic/sexual-
and-reproductive-health/abortions/induced-abortions-in-the-nordic-countries (2023-09-22).

Bearak J, Popinchalk A, Ganatra B et al. Unintended pregnancy and abortion by income, region, and
the legal status of abortion: Estimates from a comprehensive model for 1990—2019. Lancet Glob Health;
2020; 8:e1152—61. https://doi.org/10.1016/S2214-109X(20)30315-6 PMID: 32710833

Abortion in Poland. (Updated 2024-04-21). https://en.wikipedia.org/wiki/Abortion_in_Poland. (2024-05-
07)

Gathering European information on abortion. Abortion report. Excelgyn 2023. https://abort-report.eu
(2023-07-11).

National statistics. Abortion statistics, England, and Wales 2021. Office for Health Improvement & Dis-
parities. Gov. UK (2023-05-25) https://www.gov.uk/government/statistics/abortion-statistics-for-
england-and-wales-2021/abortion-statistics-england-and-wales-2021 (2023-07-11).

Kortsmit K, Nguyen AT, Mandel MG, et al. Abortion surveillance-United States, 2020. MMWR Surveill
Summ 2022; 71(No. SS-10):1-27. http://dx-dos.org/10.15585/mmwr.ss7110a1 (2023-07-11). PMID:
36417304

Johnstone R. Abortion statistics and other data. (2023-11-19) https://www.johnstonsarchive.net/policy/
abortion/index.html#ST (2023-07-12).

Ministry of Health. 2021. Abortion Services Aotearoa New Zealand: Annual report. Wellington: Ministry
of Health. https://www.health.govt.nz/system/files/documents/publications/abortion_services_
aotearoa_new_zealand_annual_report_2021_8_oct.pdf (2023-07-12).

Jones RK, Jerman J. Population group abortion rates and lifetime incidence of abortion: United States,
2008-2014. Am J Public Health. 2017; 107:1904—1909. https://doi.org/10.2105/AJPH.2017.304042
PMID: 29048970

Hognert H, Skjeldestad FE, Gemzell-Danielsson K, et al. Ecological study on the use of hormonal con-
traception, abortions, and births among teenagers in the Nordic countries. BMJ Open 2018; 8:6022473.
https://doi.org/10.1136/bmjopen-2018-022473 PMID: 30381312

Bakketeig LS, Eik-Nes SH, Jacobsen G, et al. Randomised controlled trial of ultrasonographic screen-
ing in pregnancy. Lancet 1984; 324:207—11. https://doi.org/10.1016/s0140-6736(84)90492-6 PMID:
6146762

Eik-Nes SH, Okland O, Aure JC, Ulstein M. Ultrasound screening in pregnancy: a randomised con-
trolled trial. Lancet 1984; i: 1347.

Waldenstrdm U, Axelsson O, Nilsson S, et al. Effects of routine one-stage ultrasound screening in preg-
nancy: a randomised controlled trial. Lancet 1988; ii: 585-88. https://doi.org/10.1016/s0140-6736(88)
90636-8 PMID: 2900977

PLOS ONE | https://doi.org/10.1371/journal.pone.0305701 July 10, 2024 14/15


https://www.loc.gov/item/global-legal-monitor/2022-12-19/finland-parliament-approves-abortion-act-amendments/
https://www.loc.gov/item/global-legal-monitor/2022-12-19/finland-parliament-approves-abortion-act-amendments/
https://en.wikipedia.org/wiki/Abortion_in_Iceland
https://en.wikipedia.org/wiki/Abortion_in_Norway
https://en.wikipedia.org/wiki/Abortion_in_Norway
https://sundhedsdatastyrelsen.dk/da/registre-og-services/om-de-nationale-sundhedsregistre/graviditet-foedsler-og-boern/abortregisteret
https://sundhedsdatastyrelsen.dk/da/registre-og-services/om-de-nationale-sundhedsregistre/graviditet-foedsler-og-boern/abortregisteret
https://sundhedsdatastyrelsen.dk/da/registre-og-services/om-de-nationale-sundhedsregistre/graviditet-foedsler-og-boern/abortregisteret
https://www.esundhed.dk/Emner/Graviditet-foedsler-og-boern/Provokerede-aborter
https://www.esundhed.dk/Emner/Graviditet-foedsler-og-boern/Provokerede-aborter
https://thl.fi/en/web/thlfi-en/statistics-and-data/data-and-services/register-descriptions/register-of-induced-abortions
https://thl.fi/en/web/thlfi-en/statistics-and-data/data-and-services/register-descriptions/register-of-induced-abortions
https://thl.fi/en/web/thlfi-en/statistics-and-data/data-and-services/register-descriptions/register-of-induced-abortions
http://www.landlaeknir.is
https://www.fhi.no/op/abortregisteret/
https://www.fhi.no/op/abortregisteret/
https://www.socialstyrelsen.se/statistik-och-data/statistik/alla-statistikamnen/aborter/
https://www.socialstyrelsen.se/statistik-och-data/statistik/alla-statistikamnen/aborter/
https://thl.fi/en/web/thlfi-en/statistics-and-data/statistics-by-topic/sexual-and-reproductive-health/abortions/induced-abortions-in-the-nordic-countries
https://thl.fi/en/web/thlfi-en/statistics-and-data/statistics-by-topic/sexual-and-reproductive-health/abortions/induced-abortions-in-the-nordic-countries
https://doi.org/10.1016/S2214-109X%2820%2930315-6
http://www.ncbi.nlm.nih.gov/pubmed/32710833
https://en.wikipedia.org/wiki/Abortion_in_Poland
https://abort-report.eu
https://www.gov.uk/government/statistics/abortion-statistics-for-england-and-wales-2021/abortion-statistics-england-and-wales-2021
https://www.gov.uk/government/statistics/abortion-statistics-for-england-and-wales-2021/abortion-statistics-england-and-wales-2021
http://dx-dos.org/10.15585/mmwr.ss7110a1
http://www.ncbi.nlm.nih.gov/pubmed/36417304
https://www.johnstonsarchive.net/policy/abortion/index.html#ST
https://www.johnstonsarchive.net/policy/abortion/index.html#ST
https://www.health.govt.nz/system/files/documents/publications/abortion_services_aotearoa_new_zealand_annual_report_2021_8_oct.pdf
https://www.health.govt.nz/system/files/documents/publications/abortion_services_aotearoa_new_zealand_annual_report_2021_8_oct.pdf
https://doi.org/10.2105/AJPH.2017.304042
http://www.ncbi.nlm.nih.gov/pubmed/29048970
https://doi.org/10.1136/bmjopen-2018-022473
http://www.ncbi.nlm.nih.gov/pubmed/30381312
https://doi.org/10.1016/s0140-6736%2884%2990492-6
http://www.ncbi.nlm.nih.gov/pubmed/6146762
https://doi.org/10.1016/s0140-6736%2888%2990636-8
https://doi.org/10.1016/s0140-6736%2888%2990636-8
http://www.ncbi.nlm.nih.gov/pubmed/2900977
https://doi.org/10.1371/journal.pone.0305701

PLOS ONE

50 years of liberal abortion laws in the Nordic countries

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Saari-Kemppainen A, Karjalainen O, Ylgstalo P, Heinonen OP. Ultrasound screening and perinatal
mortality: controlled trial of systematic one-stage screening in pregnancy. Lancet 1990; 336:387—-91.

Backe B, Jacobsen G, Bakketeig LS, Bergsjg P. Bruk av ultralyd ved norske fgdeinstitusjoner. (Use of
ultrasound in Norwegian hospitals) (in Norwegian). Tidskr Norsk Laegeforen1987; 107: 471-3.

Jorgensen FS. Epidemiological studies of obstetric ultrasound examinations in Denmark 1989-1990
versus 1994—1995. Acta Obstet Gynecol Scand 1999; 78: 305-309 https://doi.org/10.1080/j.1600-
0412.1999.780406.x PMID: 10203297

Ekelund CK, Jargensen FS, Petersen OB, Sundberg K, Tabor, A. Group Impact of a new national
screening policy for Down’s syndrome in Denmark: population-based cohort study.: BMJ 2008; 337:
a2547.

Lou S, Petersen OB, Jargensen FS, Lund ICB, Kjeergaard S, et al. Danish Cytogenetic Central Registry
Study Group. National screening guidelines and developments in prenatal diagnoses and live births of
Down syndrome in 1973-2016 in Denmark. Acta Obstet Gynecol Scand 2018; 97:195-203.

Heino A, Niiniméki M, Mentula M, Gissler M. How reliable are health registers? Registration of induced
abortions and sterilizations in Finland, Inform Health Soc Care, 2018; 243:310-9. https://doi.org/10.
1080/17538157.2017.1297306 PMID: 28388252

Lekeland M, Akerbar R, Ebbing M. Samanlikning av data om svangerskapsavbrot i Abortregisteret og
Norsk pasientregister (in Norwegian) (A comparison of data in the Abortion Register with data from the
Norwegian Patient Register). Health Registries for Research, Norway. Norwegian Institute of Public
Health. 2018. https://hrr.w.uib.no/files/2018/02/HRR.Abortregisteret.vs_.NPR_.pdf (2023-03-03).

Lindh |, Skjeldestad FE, Gemzell-Danielsson K, Heikinheimo O, Hognert H, Milsom |, et al. Contracep-
tive use in the Nordic countries. Acta Obstet Gynecol Scand 2017; 96:19-28. https://doi.org/10.1111/
20gs.13055 PMID: 27861709

Hognert H, Skjeldestad FE, Gemzell-Danielsson K, Heikinheimo O, Milsom I, Lidegaard &, et al. High
birth rates despite easy access to contraception and abortion: a cross-sectional study. Acta Obstet
Gynecol Scand 2017; 96:1414-1422. hitps://doi.org/10.1111/a0gs.13232 PMID: 28921518

Andersson K, Odlind V, Rybo G. Levonorgestrel-releasing and copper-releasing (Nova T) IUDs during
five years of use: a randomized comparative trial. Contraception 1994; 49:56—72. https://doi.org/10.
1016/0010-7824(94)90109-0 PMID: 8137626

Bratt H, Skjeldestad FE, Valentin ICC. A randomized trial of three copper IUDs. Acta Obstet Gynecol
Scand 1988; 67:247-51

Editorial. Why Roe v. Wade must be defended. Lancet 2022; 399:1845. https://doi.org/10.1016/S0140-
6736(22)00870-4 PMID: 35569449

PLOS ONE | https://doi.org/10.1371/journal.pone.0305701 July 10, 2024 15/15


https://doi.org/10.1080/j.1600-0412.1999.780406.x
https://doi.org/10.1080/j.1600-0412.1999.780406.x
http://www.ncbi.nlm.nih.gov/pubmed/10203297
https://doi.org/10.1080/17538157.2017.1297306
https://doi.org/10.1080/17538157.2017.1297306
http://www.ncbi.nlm.nih.gov/pubmed/28388252
https://hrr.w.uib.no/files/2018/02/HRR.Abortregisteret.vs_.NPR_.pdf
https://doi.org/10.1111/aogs.13055
https://doi.org/10.1111/aogs.13055
http://www.ncbi.nlm.nih.gov/pubmed/27861709
https://doi.org/10.1111/aogs.13232
http://www.ncbi.nlm.nih.gov/pubmed/28921518
https://doi.org/10.1016/0010-7824%2894%2990109-0
https://doi.org/10.1016/0010-7824%2894%2990109-0
http://www.ncbi.nlm.nih.gov/pubmed/8137626
https://doi.org/10.1016/S0140-6736%2822%2900870-4
https://doi.org/10.1016/S0140-6736%2822%2900870-4
http://www.ncbi.nlm.nih.gov/pubmed/35569449
https://doi.org/10.1371/journal.pone.0305701

