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ABSTRACT

Long-acting reversible contraceptives (LARCs, intrauterine devices and
implants) are easy to use and highly effective contraceptive methods.
Increasing LARC use provides an opportunity to reduce the incidence of
unplanned pregnancy and the need for abortion services.

Since 2013 the city of Vantaq, Finland, has offered all women with no
history of previous LARC use the opportunity to initiate LARC methods
free of charge at the city’s family planning clinics. This programme
combined with Finnish national registers, enabled us to evaluate several
key factors in providing family planning services and the overall effects
of free-of-charge LARC provision.

We aimed to evaluate the profile of family planning service users; study
the real-life discontinuation rates of LARC methods; compare the need
for induced abortion between free-of charge LARC initiators, women
choosing other contraceptive options and age-matched controls in the
population; and compare the overall use of reproductive health services
between free-of-charge LARC initiators and women initiating, switching
between, or continuing with short-acting reversible contraceptives
(SARG:s, pills patches, and rings).

All the studies included in this thesis were retrospective cohort studies.
The study participants included all 15—44-year-old women living in the
city of Vantaa on 1 January 2013 (n = 54,721). Of these women
11,790, used the family planning services of the city, 2,035 initiated
free-of-charge LARGCs, 1,525 initiated or switched between SARC
methods and 2,626 continued with their current SARC method at the
family planning clinics of Vantaa in 2013-2014. Levonorgestrel-
releasing intrauterine systems (LNG-IUSs) were the most popular choice
of LARC methods with 59% of women initiating free-of-charge LARC
choosing it, while 32% chose implants, and 9% chose copper intrauterine
devices (Cu-1UDs).

We found that young women were more likely to use family planning
services and to discontinue free-of-charge LARC methods than women
over 30 years of age, as were women with a history of delivery or a
history of a sexually transmitted infection. Women speaking a native
language other than Finnish or Swedish were less likely to use the

services, but more likely to discontinue free-of-charge LARC methods.



Free-of-charge LARCs had a reasonably low discontinuation rate, with
28% of women discontinuing within two years of use. Most women
discontinued due to problems with the method, and only 16% due to a
wish to conceive. The most common problems with all LARC methods
were bleeding disturbances. The discontinuation rate of LNG-IUSs was
the lowest, with 24 % discontinuing within two years followed by
implants (33%) and Cu-IUDs (38%).

Choosing free-of-charge LARCs reduced the need for abortion care by
80% compared to all other contraceptive options, and by 90-95%
compared to initiating or switching between SARC methods. Compared
to continuing with the familiar SARC method, free-of-charge LARCs
halved the need for abortion care. Women initiating free-of-charge
LARCs had a similar need for overall reproductive health services in
primary and specialized care concerning gynaecological problems and
method related issues as women initiating or switching between SARC
methods. Women continuing with their familiar SARC method had less
need for reproductive health services than women initiating or switching
between methods.

Young, sexually active and fertile women were reached well with the
family planning services in Vantaa, but young women with a foreign
native language were underrepresented among service users. All free-
of-charge LARCs had a relatively high continuation rate, but LNG-IUS
use was most often continued. Increasing LARC use can be a way to
reduce the need for abortion care, but the overall need for reproductive
health services is similar among women initiating LARC or SARC methods.
Women continuing with their familiar SARC method had the lowest
overall need for reproductive health services. These service need should
be acknowledged when designing free-of-charge LARC programmes
and estimating resources needed for these programmes.

11



TIIVISTELMA

Pitkavaikutteiset ehkdisymenetelmdat (kierukat ja kapselit) ovat
helppokdayttéisia ja tehokkaita raskaudenehkdisymenetelmid.
Kierukoiden ja kapseleiden kdyton lisdédminen voisi vdhentdad
suunnittelemattomien raskauksien m&drdad ja siten raskauden
keskeytysten tarvetta.

Vuoden 2013 alusta alkaen Vantaan kaupunki on tarjonnut maksutta
kaikille naisille heid&n eldmdnsd ensimmdisen hormoni- tai
kuparikierukan tai kapselin kaupungin ehkdisyneuvoloissa.
Pitkavaikutteisten ehkdisymenetelmien ilmaisjakelu yhdessa kattavien
valtakunnallisten rekistereiden kanssa tarjosi mahdollisuuden tutkia
useita ehkdisypalveluihin ja maksuttomien pitkdvaikutteisten
ehkdisymenetelmien tarjoamiseen liittyvid seikkoja.

Tdmdn vaitoskirjan tutkimusten tavoitteena oli selvittad
ehkdisypalveluiden kayttdijien profiilia; arvioida maksutta aloitettujen
pitkavaikutteisten ehkdisymenetelmien kdyton lopettavien osuutta;
verrata raskaudenkeskeytyspalveluiden tarvetta pitk&vaikutteisen
ehkdisymenetelmdn tai muun menetelmdn valinneiden naisten sekd ndille
ryhmille ik&vakioitujen véestoverrokkien vdlilla; verrata
lisddntymisterveyspalveluiden kayttéd pitkdaikaisen tai lyhytvaikutteisen
ehkdisymenetelmdn valitsevien naisten valilla.

Kaikki tdman vaitdskirjan tyst olivat retrospektiivisia kohorttitutkimuksia.
Tutkimuksiin osallistuivat kaikki 15—44-vuotiaat Vantaalla 1.1.2013
asuneet naiset (n=54 721). Naist& naisista 11 790 kaytti
ehkaisypalveluita, 2 035 aloitti maksutta pitkévaikutteisen
ehkdisymenetelmdn, 1 525 aloitti tai vaihtoi lyhytvaikutteista
ehkdisymenetelmdd ja 2 626 jatkoi silloisen lyhytvaikutteisen
ehkdisymenetelmdnsa kdyttod asioidessaan ehkdisyneuvolassa
Vantaalla 2013-2014. Pitkdaikaisen ehkdisymenetelmdn maksutta
aloittaneista naisista 59 % valitsi hormonikierukan, 32 %
ehkaisykapselin ja 9 % kuparikierukan.

Alle 30-vuotiaat naiset sekd kayttivat ehkdisypalveluita enemmadn, ettd
lopettivat kierukan tai kapselin kdytdn todenndksisemmin kuin yli 30-
vuotiaat naiset kuten tekivdt myds naiset, jotka olivat synnyttdneet tai
sairastaneet aiemmin seksitaudin. Naiset, jotka puhuivat muuta kuin
suomea tai ruotsia didinkielenddn, kayttivat palvelvita véhemman, mutta
lopettivat kierukan ja kapselin k&ytdn useammin kuin suomea tai ruotsia
didinkielenadn puhuvat.



Maksutta aloitettujen pitkdvaikutteisten ehkdisymenetelmien kéyttoa
jatkettiin varsin usein, kahden vuoden kohdalla 28 % oli lopettanut
valitsemansa menetelmdn kdyton. Vain 16 % naisista lopetti kierukan tai
kapselin kdytén raskaustoiveen vuoksi, lopuilla syy kdytén lopettamiseen
olivat menetelmddn liittyvat ongelmat, joista yleisimpid olivat
vuotohdiriét. Hormonikierukan kdytté lopetettiin harvimmin, kahden
vuoden kohdalla 24 % kayttdjista oli poistattanut hormonikierukan, 33
% poistattanut kapselin ja 38 % poistattanut kuparikierukan.

Pitk&vaikutteisen ehkdisymenetelmdn kdytén maksutta aloittaneet naiset
tarvitsivat raskaudenkeskeytyspalveluita 80 % vdahemman kuin
ehkaisyneuvolassa asioineet muun ehkdisyn valinneet naiset, 20-95 %
vdhemman kuin vuden lyhytvaikutteisen ehkdisymenetelmdn aloittaneet
naiset ja puolet vdhemmdan kuin saman lyhytvaikutteisen menetelmdn
kayttéd jatkaneet naiset.

Kierukan tai kapselin k&ytén maksutta aloittaneet naiset asioivat
perusterveydenhuollossa ja erikoissairaanhoidossa menetelmé&dn
liittyvistd ja gynekologisista syistd yhtd usein kuin vuden
lyhytvaikutteisen ehkd&isymenetelmdn kdyton aloittaneet naiset. Saman
lyhytvaikutteisen ehkdisymenetelmdn kayttod jatkaneet naiset tarvitsivat
nditd palveluita kokonaisuudessaan vdhiten.

Vantaan ehkdisypalvelut tavoittivat hyvin nuoria, seksuaalisesti
aktiivisia, hedelmdallisessd idssd olevia naisia. Nuoret vieraskieliset naiset
kayttivat kuitenkin palveluita ikdisidéan suomen- tai ruotsinkielisid naisia
vdhemmadan. Kaikkien pitkdvaikutteisten ehkdisymenetelmien kayttod
jatkettiin usein, mutta hormonikierukan kayttéa jatkettiin kaikkein
useimmin. Pitkdvaikutteisten ehkdisymenetelmien kdyton liséédminen voi
olla keino vdhent&d raskaudenkeskeytysten tarvetta. Kuitenkin uuden
pitkdvaikutteisen tai lyhytvaikutteisen ehkdisymenetelmadn kdyton
aloittaneet naiset tarvitsivat lisédntymisterveyspalveluita
kokonaisuudessaan keskenddn yhtda paljon. Tutun lyhytvaikutteisen
menetelmdn kdyttod jatkaneet naiset kayttivat ndita palveluita vahiten.
Tdma on syytd huomioida, kun suunnitellaan maksuttoman pitkdaikaisen
ehkdisyn tarjoamista ja suunnitellaan siihen tarvittavia resursseja.
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1 INTRODUCTION

Before the invention of modern contraception, women were frequently
pregnant, giving birth to approximately seven children within their
fertile years (1). Maternal and child mortality were high. The
introduction of modern contraception in the early 1960s, with the
development of the birth control pill often considered one of the most
impactful developments in medicine, enabled women to control their
fecundity. Since then, the birth rate has rapidly declined around the
world. Nevertheless, in some countries, mainly in sub-Saharan Africa,
women give birth to approximately the same number of children as
before the introduction of modern contraception, either due to not
having access to modern contraception or for cultural reasons (2).

People in developed countries are accustomed to being able to decide
whether and when their families grow. This has been made possible by
modern contraceptive methods, without which our lives would be
completely different. Contraception allows women to become educated,
work, be empowered — or even write a doctoral thesis.

Access to safe abortion care is also crucial for women'’s reproductive
health and rights. Globally, this access is developing in different
directions. In Finland, proposals to enable easier access to abortion care
with only one doctor’s signature are proceeding in the Finnish
Parliament. Meanwhile, in the US, universal access to safe abortion care
has been revoked as the Supreme Court overturned the right of women
to abortion in June 2022. Thus, even in this decade, access to modern
contraception or abortion care cannot be taken for granted.

Modern contraceptive options include short-acting methods such as
contraceptive pills, patches and rings, and long-acting methods such as
intrauterine devices (IUDs) and contraceptive implants. Female and male
surgical sterilisation as an irreversible method and condom use are also
considered modern contraceptive methods. Despite the vast variety of
methods developed, not all women have access to modern contraception
or choose to use it, despite having no wish to conceive.

Women who want to use modern contraceptives need access to family
planning services, as all options except condoms require contact with a
medical professional. Worldwide, access to family planning services and
the services and method mix offered vary. Family planning services may
be offered in different settings for young and older women, or for
women in different socioeconomic groups, and the selection of methods

14



offered differs among service providers (3—7). Equal access to services
would reduce disparities in sexual health. In fact, women who do not use
contraceptive services are also more often non-users of contraception
altogether (8).

In the 2020s, there are still women who have gone through the whole
repertoire of contraceptive choices without finding an acceptable,
effective and suitable method for them. It is important that contraceptive
methods and family planning services continue to evolve to respond to
the needs of women. Every woman has the right to contraception that
meets her family planning needs and fits her personal preferences.

The city of Vantaa in Finland has offered family planning services for
women of all ages and socioeconomic groups since 1974 at centralised,
specialized family planning clinics in the city’s health centres. In other
municipalities in Finland, family planning services are often offered as
part of maternity or child health care, or at the general practitioner’s
reception (?). Globally, different age and socioeconomic groups
typically have access to different service providers, and thus a different
selection of services and methods (3-7).

The outcome of the typical use of short-acting contraceptive methods
differs from perfect use, as in real life, users often forget the method or
use it inconsistently or even incorrectly. Long-acting reversible
contraceptives (LARCs), including IUDs and contraceptive implants, on the
other hand, can be forgotten, as they require minimal constant efforts
from the user. LARCs have been demonstrated to be highly effective in
preventing pregnancy (10,11). Only discontinuing requires activity, as
usually medical professionals alone can remove the devices.

Side effects of contraceptives are common, especially at the beginning
of use. Discontinuation rates for short-acting methods such as pills,
patches and rings are high. It is estimated that half of women initiating
short-acting methods discontinue use within the first 6—12 months (12,13).
Long-acting methods have substantially lower discontinuation rates, with
approximately one in four to five discontinuing within the first year of
use (12,14-16). Real-life studies evaluating these discontinuation rates,
however, have yielded conflicting results (14,17-20).

Promoting LARC methods has been demonstrated to reduce the need for
induced abortion in several study settings (21-23). However, little is
known about how the use of reproductive health services differs
between women choosing LARC and SARC methods. This information is
vital for organising sufficient family planning services to ensure timely
access to services.

15



At the beginning of 2013, the city of Vantaa began to offer all LARC
methods free of charge for first-time users to tackle the rate of induced
abortions, which was higher than that of Finland as a whole (24). In the
studies of this thesis, we evaluated this ongoing intervention. First, we
described the user profiles of the family planning clinics, as only women
using such services can benefit from the intervention. Second, we
determined the discontinuation rates of the methods provided free of
charge to obtain key information for evaluating cost-effectiveness. Third,
we compared the rates of induced abortion among women choosing
LARC methods vs. other contraceptive options. Fourth, we compared the
use of reproductive health services among women choosing free-of-
charge LARC methods or initiating, switching between or continuing with
SARC methods.



2 REVIEW OF THE LITERATURE

2.1 FAMILY PLANNING SERVICES

The World Health Organisation states that access to family planning
services is fundamental to realizing the rights and well-being of men
and women alike, and crucial for living a healthy life (25). Access to
effective, modern contraceptive methods allows for planning and
spacing births, and thus allows women to become educated, work and
be empowered.

Overpopulation is a significant driver in the destruction of global
resources and the environment, and family planning is therefore also
crucial also in fighting global warming and ensuring a sustainable future
for our planet. Accordingly, the UN has called for universal access to
reproductive health services, including family planning, in its 2030
Agenda for Sustainable Development (26). The UN emphasises that
access to effective family planning is not only important to women’s
reproductive rights, but also improves children’s health and nutrition by
allowing the spacing of births and reducing maternal mortality (26).
Increasing the use of modern contraception also leads to reduced infant
mortality rates, as the spacing of births allows for more resources per
child. The reduction in infant mortality can reduce the pressure to
compensate the loss of infants by having many children (27).

According to the UN, 1.1 billion of the 1.9 billion women aged 15-49
years in the world in 2019, had a need for family planning (28). Of
these women, 76% (842 million) used modern contraceptive methods,
7% (8 million) traditional methods and 17% (190 million) had an unmet
need for family planning services (29). The unmet need for family
planning is defined as wanting to avoid pregnancy but not using
contraception.

The gap in meeting the need for family planning is greatest in sub-
Saharan Africa, and the population of women of reproductive age in
these countries is rapidly growing (26). Although the unmet need for
family planning is greatest in low-, or low/middle-income countries, it
still exists in developed countries as well, with around 7% of women not
using contraception although desiring to avoid pregnancy (26). In
Finland, this unmet need is among the lowest in the world, being 3.3%
(95% Cl 1.4-9.4) (26). The need being met with modern method:s is
also among the highest in Finland, at 90.1% (95% CI 79.2—-95.0) (26).
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2.1.1 GUIDELINES

The organisation and promotion family planning services is guided by
several international and national guidelines (25,30-33). WHO
emphasises a high-quality of family planning services and that providers
respect and protect the human rights of all their clientele (25). The
accessibility of family planning services and the ability of service
providers to listen to and fulfil the individual needs of clients is essential
for successful family planning programmes (25). WHO promotes the
“come back any time” approach. Clients are encouraged to contact the
services when problems arise, which is vital for method continuation (25).
The US Center for Disease Control (CDC) recommends that family
planning services are comprehensive and include the services described
in Table 1.

Table 1. The components of family planning services recommended
by the American Center for Disease Control.

The components of family planning services (29)

Contraceptive services

Pregnancy testing

Counselling to achieve pregnancy
Basic infertility services
Preconception health services

Sexually transmitted disease services

The Finnish Institute of Health and Welfare recommends that
municipalities arrange family planning services so that the selection of
contraceptive methods is comprehensive (32). It also recommends that
clients should have access to services for method initiation as soon as the
need arises and that adolescents are offered an appointment within a
week of first contact (32). Free-of-charge contraception is recommended
for under 20-year-olds (32). The same recommendations are found in
the Finnish Current Care Guidelines concerning contraception, first
published in 2015 (31).



2.1.2 ORGANISING GLOBALLY

Globally, different age and socioeconomic groups typically have access
to different service providers and a different selection of services and
methods (3—7). Thus, the specifics of providing family planning services
differ according to the local health care system.

In addition, politics and religion play a role in the offering of family
planning services. In the US, the political field is divided in its opinion on
abortions, and this division is also reflected in how family planning
services are offered and supported both in the US and as a part of
supportive programmes in developing countries. In Ireland, the use of
contraception was illegal in 1935-1980, and abortion since 1861
(34,35). Contraception was first allowed in 1980 with strong restrictions,
which were subsequently lifted, and abortion was legalised in 2018
(34,35). In Poland, access to both contraception and abortion remains
limited, as the religious government places restrictions on access to both
of these crucial services (36).

2.1.2.1 DEVELOPED COUNTRIES

In developed countries, health care services are widely offered, and
family planning services as part of these services are either organised
publicly or privately according to the funding or the individual country’s
health care system. Contraceptives are reimbursed in many countries
such as the UK, the US and France, but not in all developed countries.
The proportion of contraceptive need met with modern methods and the
distribution of modern contraceptive methods used differ by country
(29). However, as the above examples of the effects of religious and
political systems on the provision of contraception and abortion
demonstrate, access to family planning services is not equal or stable,
even in developed countries.

2.1.2.1.1 NORDIC COUNTRIES

Nordic countries also differ in the ways in which they provide family
planning services. In Sweden, midwives are predominately responsible
for contraceptive services and prescriptions, with 80% of prescriptions
coming from midwives (37). In Norway midwives are only allowed to
prescribe contraception for 16—19-year-olds, and in Finland to provide
a 3-month starting pack, and specially trained nurses to prescribe
contraceptives (37). Otherwise, GPs and gynaecologists are responsible
for prescriptions in the remaining Nordic countries (37). In Norway, oral
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contraceptives are free of charge for 16—19-year-olds and in Sweden
for under-20-year-old women (37).

2.1.2.1.2 FINNISH HEALTH SERVICES

In Finland, municipalities have been required to offer family planning
services within their primary care services by law since 1972 (38). There
are currently 309 municipalities, and all of these have a mandate to
organize their services independently. This means that there is no single
Finnish way of organising family planning services, although the Health
Care Law does regulate the services (39). At the beginning of 2023, the
responsibility for organizing healthcare and social welfare services will
be transferred from the municipalities to 21 ‘wellbeing services counties’.
The turmoil in reorganising primary care services is also likely to be
reflected in the organisation of family planning services. The
requirement in the changing Health Care Law remains that visits for
contraceptive issues are to be offered without cost for the client (40).

In 2008, 25% of all Finnish health centres offered family planning
services at a separate family planning clinic, and 66% organised the
services as a part of maternity care or child health clinics (?9). A
specialised family planning clinic was most common in large
municipalities with more than 50,000 residents, of which 67%
centralised these services (?). Almost all municipalities also offered
contraceptive services as a part of general practitioners’ services at
health centres, and 80% in school and student health care (9). For
example, the city of Helsinki, the neighbouring city of Vantaa, offers
services at its centralised family planning clinics only for women with
special needs regarding contraception, and other contraceptive services
are offered as part of health centre and school health services (41).
More current information on the ways to organise the services is
unfortunately not available, only that just a few municipalities offer
contraceptive services at specialised clinics for adolescents (42).

Contraceptive services are also offered in student health care and in the
private sector, primarily at private obstetrician-gynaecologist offices.
Notably, only a third of all family planning visits occurred in the private
sector in Finland in the 1990s, but no current information is available on
the use of the private sector regarding contraception (43).

Prompt access to contraceptive services is considered important,
especially for adolescents (32). This seems to have been achieved, as
only 13% of health centres reported in 2008 that services for
adolescents aged under 20 could not be offered within a week of
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contact (?). In 2008 54% of municipalities did not offer contraception
free of charge for under-20-years-olds (?). The rest of the municipalities
offered free-of-charge contraception at either some service points
(15%) or at all health centre services (31%), but there is no information
on what was included in this free-of-charge selection, or how long the
contraceptives were offered free-of-charge (9). In a recent study
covering the 100 largest municipalities in Finland concerning free-of-
charge contraception for residents aged under 20 or under 25 years
during 2000-2018, 25 municipalities offered all contraceptives,
including pills, patches, vaginal rings and LARCs, free of charge for
either age group (42). This number is low considering that the Finnish
Institute of Health and Welfare has recommended offering free-of-
charge contraception for under-20-year-olds since 2014 (32).

In 2021, the Finnish government announced a trial with free-of-charge
contraception offered for under-25-year-olds and provided funding for
municipalities to offer this benefit (44). Figure 1 illustrates the situation
of municipalities offering free-of-charge contraception in April 2022
(45).
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No free-of-charge contraception for over 6 months
Limited selection or time

Comprehensive selection for under 20-year-olds
Comprehensive selection for under 25-year-olds

Figure 1. Free-of-charge contraception offered by municipalities in
Finland in April 2022. Data collected by Bayer (45).

Despite contraception not being offered free of charge for under-25-
year-olds in all municipalities, the proportion of contraceptive needs met
with modern methods in Finland is among the highest, and the rates of
induced abortions and teenage pregnancies among the lowest in the
world (46,47).
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2.1.2.2 DEVELOPING COUNTRIES

Health care systems in developing countries are often not able to
provide the same level of service as in developed countries. This is likely
to include family planning services as well. Thus, the availability and use
of modern contraceptive methods, and also the proportion of
contraceptive needs met with modern methods, differs between countries
(Figure 2) (29).
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Figure 2. The percentage of married women aged 15-49 years using
modern contraceptive methods (pills, patches, rings, IlUDs, implants,
condoms or sterilisation) in 2021 (48).
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2.1.3 SERVICE USERS

Information on the users of family planning services is the first step in
understanding how women are reached by and have access to effective
modern contraceptive methods (pills, patches, rings, IUDs, implants,
condoms, or sterilisation). Unfortunately, information on service users is
scarce. This is in part due to the different ways of organising the
services, but also due to the lack of research. Some information is
available from institutional reports based on aggregated-level data.

There is limited knowledge regarding the associations of age, parity,
immigration status, educational level and income level with the use of
family planning services. Research and reports from the US and the UK
indicate that public family planning services are mainly used by young,
nulliparous women of lower educational and income levels (5,49-53).
However, in the US, the majority of women using public family planning
clinics have a low income level (5,53), and women with a low
socioeconomic or educational level use contraception less and have a
higher risk of unintended pregnancies compared to women with a higher
socioeconomic or educational level (8,54,55). These disparities and the
rates of unintended pregnancies have fortunately been declining in
recent decades (8,54,55).

There are also signs of differing family planning strategies among
women of different educational backgrounds. A UK study found that
women with the highest educational level used contraceptive services the
least (52). In Finland, a recent study demonstrated declining fecundity in
all levels of education except in the highest level (56).

However, research on the use of family planning services in other
countries is limited. Adolescent and young women are similarly likely to
desire contraception in Northern America and Europe, and also in
Australia and some Asian countries such as Japan, Southern Korea and
Singapore, where the mean age at first birth has increased above 25
years of age (49-51).

Immigrants, on the other hand, use health services less than native
populations (57). In the US, reproductive health services are less used by
immigrant women than women born in the US (58). In Finland, women
with a Russian, Somalian or Kurdish background use contraception less
than native women (59).
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2.2 CONTRACEPTIVE METHODS

Contraceptive methods can be divided into traditional methods and
modern methods. Traditional methods remain in use, but globally the
majority of couples use modern contraceptive methods (29). The
introduction of modern contraception, namely contraceptive pills in the
early 1960s, resulted in a sexual revolution and the liberation of women
to enjoy sex without the risk of pregnancy. The sexual revolution induced
by the introduction of the pill underlines the fact that traditional
contraceptive methods are ineffective in preventing unintended
pregnancies. The theoretical efficacy of a method in perfect use is
usually much higher than its real-life effectiveness due to typical user
failures such as forgetting to use or not using the method according to
the instructions. Traditional methods are especially prone to user error.

Contraceptive efficacy is usually described using the Pearl Index, which
is the failure rate of the method per 100 women in one year of use. The
Pearl Index values, continuation rates and prices of contraceptive
methods are summarised in Table 2.
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Table 2. The Pearl Index values (the failure rate of the method per
100 women in one year of use) in typical and perfect use for various
contraceptive methods, their continuation rates after the first year of
use and the cost of initiation or per year of use in Finland (12,13,60-

75).

Contraceptive

Pearl index

Continuation

Price

method Perfect / rate after the initiation/year
Typical use first year (€)
(%)
Irreversible
methods
Male 0.1/0.15 100 70-800%/
sterilisation NA
Female 0.5/0.5 100 110-2000%/
sterilisation NA
Long-acting
reversible
methods
LNG-IUS 0.2/0.2 75-88 153/22-51
Implants 0.05/0.05 83 152-177/
35-51
Cu-1UDs 0.6/0.8 78-87 90-134/
13-18
Short-acting
reversible
methods
Combined oral 0.3-1.3/ 40-70 NA /42-157
contraceptive 2.2-9
pills
Progestin-only 0.14-0.9 20-35 NA/60-147
pills /0.41-10
Patch 0.3-1.0/ 42 NA/159
1.2-9
Ring 0.3-1.0/ 51-73 NA/91-186
1.2-9
DMPA 0.2/6 23-70 NA/75
injectable
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Other modern

methods
Male condoms 2/2-18 50-60 0.60-1.50€/
condom
Diaphragm 6-14/12-18 2 59€+gel 1€
per use
Spermicides 18/28 2 Not available
Traditional
methods
Withdrawal 4/22 50-60 0
Calendar 0.1-5/7-14 45-60 0-67
methods
Breast feeding 1/2 2 0

(6 months)

LNG-IUS, levonorgestrel intrauterine system; Cu-IUD, copper intrauterine
device; DMPA, medroxyprogesterone acetate; NA, not applicable

*The price for the patient ranging from the costs in the public to the

private sector
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2.2.1 TRADITIONAL CONTRACEPTIVE METHODS

Traditional contraceptive methods include withdrawal, and various
methods for the timing of ovulation (29). Breast feeding also delays the
onset of ovulation and can be used for contraception for the first six
months after birth if the infant is solely breastfed. Other traditional
methods also exist such as douching, the use of medicinal plants and
abdominal massage, but their effectivity remains very low and they are
not described further. What is common to all traditional methods is their
low contraceptive efficacy, except for some rhythm methods by a
dedicated user. This low efficacy underlines the change enabled by
modern contraceptive methods in the lives of women and men alike.

2.2.1.1. WITHDRAWAL

Using withdrawal, extracting the penis from the vagina before
ejaculation and ejaculating outside female genitaliq, is especially
common practice in the former Yugoslavia and many Western Asian
countries, such as Turkey, Iran, Iraq and Armenia (29). The prevalence of
use varies up to 20% in these countries, but is lower in developed
regions of the world, with a 4% prevalence (29). Using withdrawal
correctly demands practice and may interfere with the sexual act (76).
Another problem concerning the contraceptive efficacy is that motile
spermatozoa are found in the pre-ejaculatory fluid in almost 40% of
men (77).

2.2.1.2 RHYTHM METHODS

The rhythm methods, aimed at the timing of ovulation and avoiding
intercourse during the fertile days, have made a comeback as mobile
apps in recent years, perhaps due to trends in avoiding hormonal
contraception (78). Traditionally, body temperature or the composition
of cervical mucus have been used to determine the timing of ovulation.
The most commonly used app uses body temperature together with a
calendar for estimating the time of ovulation (78). Unprotected
intercourse is to be avoided prior to and during the estimated ovulation
period.

Problems concerning contraceptive efficacy arise especially when the
woman does not have a regular menstrual cycle, thus making the
determination the timing of ovulation less reliable. Even in a regular
menstrual cycle, ovulation can occur as early as day 8, and only one
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woman in ten ovulates on the 14th day of the cycle, even if the cycle is
regular (79). The fact that fertilisation can occur after intercourse for up
to five days prior to ovulation also has to be taken into account while
using the method (80). The number of days in a cycle without a risk of
pregnancy is low after adding all these uncertainties in the calculations.
The rhythm method requires dedication from the user, and does not
allow for a spontaneous sex life during peak fertile days (76).

2.2.2 MODERN CONTRACEPTIVE METHODS

Modern contraceptives can be grouped into short-acting reversible
contraceptives (SARCs), long-acting reversible contraceptives (LARCs),
irreversible and other methods (81).

SARC methods include the combined oral contraceptive (COC) pill and
progestin-only pill (POP) introduced in the 1960s, and contraceptive
patches and rings introduced to the market in the 2000s. Patches and
rings are hereafter included with COCs as combined hormonal
contraception (CHGCs). Injectable methods containing progestins are also
sometimes included in LARC methods. Injectables were developed in the
1960s and are rarely used in Finland but more used globally.

LARC methods include copper intrauterine devices (Cu-lUDs) introduced
in the 1960s, contraceptive implants introduced in the 1980s, and the
levonorgestrel-releasing intrauterine system introduced in the 1990s.
Female and male sterilisation are irreversible, modern methods. Female
sterilization has been used since the late 1800s , and male sterilization
since the Second World War (82,83).

Other modern methods include condoms, cervical caps, and spermicides.
A form of condoms has existed since the 15th century in Asia (84).
Cervical caps and spermicides are less effective modern methods, with
the first records of use in ancient Egypt. Laboratory tested spermicides
were developed as early as the 1800s, and the first modern spring-
stem wishbone pessary in 1880s Germany (85,86).

2.2.2.1 LONG-ACTING REVERSIBLE CONTRACEPTION

Long-acting reversible contraceptives have been revolutionary in their
high efficacy, not necessitating regular effort from the user while
offering reversible contraception. LARC methods are currently promoted
as first-line methods as their efficacy has the potential to significantly

29



reduce the burden of unintended pregnancy (31,87-89). In
effectiveness-based counselling, LARCs, the most effective methods, are
to be presented first (21). The use of LARC methods is increasing
globally, and especially among young women (29,90).

The contraceptive efficacy and adverse and beneficial effects of LARC
methods are summarised in Table 3.
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Table 3. Comparison of LARC methods based on efficacy, effects on
bleeding, adverse and beneficial effects. (62,68,91)

LNG-IUS Implants Cu-IUD
Contraceptive
efficacy
Perfect use PI 0.2 0.05 0.6
Typical use Pl 0.2 0.05 0.8

Duration of use 3-6(7) years 3-5 years 5-10 years
Effects on
bleeding:
Total amount 4 & i)
Irregularity + ++ +
Adverse effects
Acne + + -
Pelvic pain
Mood + + -
Beneficial effects
Reduced ++ + -
symptoms of
endometriosis /
dysmenorrhea
Reduction of ++ (+) -
heavy
menstrual
bleeding

+
+

LARC, long-acting reversible contraception; LNG-IUS, levonorgestrel-
intrauterine system; Cu-lUD, copper intrauterine device; Pl, Pearl Index

2.2.2.1.1. INTRAUTERINE DEVICES

The first intrauterine devices were made of plastic and did not have a
very high contraceptive efficacy (92). Their contraceptive effect was
based on a foreign body inflammatory reaction in the uterus (93). A
plastic IUD, the Lippes Loop (a double-S-formed coil in four sizes), was
approved in 1966 and used from the 1960s to the 1980s (94). The
Dalkon Shield, a plastic IUD used in the 1970s, was infamous for an
increased risk of septic abortion, even leading to deaths among users,
and was withdrawn from the market due to these effects (95). Later, the
use of the Dalkon Shield was found to cause pelvic inflammatory
diseases (PIDs) and tubal infertility due to the infection (96,97). The
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Shield had strings made of multifilament nylon that enabled bacteria to
reach the uterus (98).

The detrimental effects of the Dalkon Shield led to recommendations
that IUDs should not be used by nulliparous women or populations with
an increased risk of PID (99). Although studies have since shown that
modern IUDs do not increase the risk of PIDs nor infertility, it has taken a
long time to reassure the public and physicians of the safety of 1UDs
(100-102).

2.2.2.1.1.1 COPPER INTRAUTERINE DEVICES

Copper intrauterine devices (Cu-lUDs) are plastic, T-shaped devices
covered with a copper wire with strings attached to the stem to enable
easy removal. Cu-lUDs were introduced to the market beginning in Chile
in the 1960s, and appeared on the Finnish market in 1972 when Nova-
T® developed by Professor Tapani Luukkainen and the pharmaceutical
company Leiras, was introduced. The Dalkon Shield catastrophe
impeded the Cu-lUD from reaching the US market until 1988 (94).

Adding copper to the intrauterine device increases the contraceptive
efficacy as the dissolving copper enhances the foreign body
inflammatory reaction (103). The likelihood of fertilisation is reduced as
the copper ions present inside the uterus are toxic to sperm, and reduce
the motility and vitality of spermatozoa in the uterine cavity (103). A
possibly fertilised oocyte is destroyed by the high copper quantities as it
enters the uterine cavity before implantation (103).

While some Cu-lUDs are approved for 5 years of use, the use of models
with a surface area of 380 mm?2 of copper can be extended up to ten
years and even longer for women approaching menopause
(31,91,104). Cu-lUDs increase the volume of menstrual bleeding for
most users, and the duration for half of users (62,105). The increase in
menstrual volume can result in iron deficiency anaemia (106). Cu-IUDs
also increase menstrual pain (62,105). The adverse effects on bleeding
may be reduced as the use continues beyond 6 months (105). As Cu-
IUDs contain no hormones, no hormonal side effects are associated with
their use (16). This and the high contraceptive efficacy make CU-IUDs a
desirable alternative for many women, especially women who wish to
avoid exogenous hormones. In fact, Cu-lUDs remain the only non-
hormonal, effective and reversible method of contraception on the
market today.
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2.2.2.1.1.2. LEVONORGESTREL-RELEASING INTRAUTERINE SYSTEMS

The first levonorgestrel-releasing intrauterine system (LNG-IUS) was
developed by a group led by Professor Tapani Luukkainen of the
University of Helsinki, Finland, in the1970s and was introduced to the
Finnish market in 1990 (107,108). This first LNG-IUS contains 52 mg of
levonorgestrel and releases on average 20 g per day over the first
five years (109).

LNG-IUSs do not inhibit ovulation for most women (110). Thus, they do
not prevent pregnancy due to effects on ovarian function, but mainly by
suppressing endometrial proliferation and also by thickening the cervical
mucus (111,112). In addition, the high levonorgestrel concentrations in
the uterus cause reduced sperm motility and function, and many factors
affecting implantation and fertilisation. There is also a foreign body
reaction common with all IlUDs that makes the uterus a hostile
environment for gametes (93).

Levonorgestrel (LNG) released in the uterus is systemically absorbed,
but the hormone levels of LNG in circulation remain low compared to
other hormonal contraceptives (113). In a five-year comparative study
published in the 1980s, LNG-IUSs removed after five years were found
to have 40% of their initial hormone content left, and the residual
hormone content was estimated to give a safety period of additional
two years (114). The 52-mg LNG-IUS is registered in most countries for
five years of use. The duration of use was increased to six years in
2020 in the US by the Food and Drug Administration. Many
international guidelines and the Finnish Current Care Guidelines on
contraception allow the use of the 52-mg LNG-IUS for up to seven years
(31,88,115).

The second LNG-IUS, containing 13.5 mg of levonorgestrel, was
introduced to the market in 2014. The 13.5-mg LNG-IUS releases 6 Ug
of levonorgestrel daily for an approved three-year duration of use
(116). The third device, the 19.5-mg LNG-IUS, introduced to the market
in 2016, releases 12 Ug of levonorgestrel daily for a duration of use of
five years (117). The sizes of the LNG-IUSs are illustrated in Figure 3.
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Figure 3. The three levonorgestrel-releasing intrauterine systems
(LNG-1USs) on the market in 2022: Mirena® (52-mg LNG-IUS),
Kyleena® (19.5-mg LNG-IUS) and Jaydess® (13.5-mg LNG-IUS).

Endometrial suppression explains the reduced bleeding typically seen
during the use of the LNG-IUS, and the timing of the endometrial
changes explains the spotting and irregular bleeding associated with
the beginning of use (113). The 52-mg LNG-IUS has been approved for
and is recommended in the treatment of heavy menstrual bleeding by
several clinical guidelines (118,119). Additional health benefits of use
of LNG-IUSs include the reduction of dysmenorrhea and a reduction in
the risks of endometrial and ovarian cancer (?21).

The systemic side effects of LNG-IUSs are derived from the androgenic
progestin levonorgestrel. Thus, acne, headaches, mood alterations and
sometimes increased body hair growth can occur (91). These hormonal
effects are most notable at the beginning of use, as levonorgestrel is
released at higher levels during the first six months of use
(109,116,117).

2.2.2.1.2. IMPLANTS

The first contraceptive implant, a system of six capsules containing
levonorgestrel, was introduced to the Finnish market in the 1980s by its
developer, Leiras. The product was withdrawn from the global market in
2008. There are two contraceptive implants on the market today: a
single rod system containing etonogestrel and a two-rod system
containing levonorgestrel (Figure 4).
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Figure 4. An etonogestrel-containing implant (Nexplanon®) on the
left and the two-rod system containing levonorgestrel (Jadelle®) on
the right.

The levonorgestrel-containing implant, developed by the Population
Council and Leiras, has been approved by the FDA since 1996, but
never marketed in the US (120). In Finland, the levonorgestrel-containing
implant has been on the market since 1997 for three-year use and since
2000 for five-year use (120).

The first etonogestrel-containing implant was first introduced to market
in Indonesia in 1998, in Finland in 1999, and approved by the FDA in
2006 (121). The newer version, introduced in 2010, includes barium to
allow location with X-rays and an improved inserter (122).

The levonorgestrel-containing implant inhibits ovulation in almost half of
cycles studied, while the rest of the cycles (55%) show some ovulatory
dysfunction, such as low progesterone levels and luteal insufficiency
(123). However, due to the declining serum levels of LNG the ovarian
function returns close to normal from the third year of use onwards
(124). The cervical mucus becomes thick and impenetrable to sperm, and
this enhances the contraceptive efficacy (125).
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The etonogestrel-containing implant inhibits ovulation in most users (126).
Although ovulation is inhibited, ovaries still have some follicular growth
and produce oestradiol (126,127). In addition to ovarian effects, the
cervical mucus becomes thick and impenetrable to sperm (127).

The levonorgestrel-containing implant can be used for up to five years,
and up to four years among women weighing over 60 kg (91). The
etonogestrel-containing implant has been approved for three years of
use, but studies suggest that the use can be extended up to four or even
five years (31,91,128,129). There are data showing that obese women
have lower etonogestrel concentrations than women of normal weight
(130). There are, reassuringly, no clinical data that contraceptive
failures would be more common among obese women using the
etonogestrel-implant (129).

The most common adverse effects of contraceptive implants are
bleeding disturbances, which can range from amenorrhea to irregular or
prolonged bleeding (31,91). Other adverse effects are derived from
the hormonal effects of progestins, which can include acne, greasiness of
the skin, breast tenderness and headaches (91).
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2.2.2.2 SHORT-ACTING REVERSIBLE CONTRACEPTION

2.2.2.2.1. COMBINED HORMONAL CONTRACEPTIVES

Combined hormonal contraceptives (CHCs) include combined oral
contraceptive pills, patches, and rings. All these contain oestrogen
(ethinyl oestradiol or oestradiol valerate) and progestin such as
levonorgestrel, gestodene or drospirenone. In pills, the hormones are
administered orally, in patches trans dermally, and in the ring vaginally.
Transdermal and vaginal administration avoid first-pass metabolism in
the liver.

The mechanism of action is similar regardless of the route of
administration. All CHCs prevent pregnancy mainly by inhibiting
ovulation (131). Progestin and oestrogen alone can inhibit ovulation by
suppressing the pulsating secretion of gonadotropin-releasing hormone
(GnRH) from the hypothalamus (131). However, administering both
hormones together ensures the inhibition of ovulation, and has made it
possible to use ethinyl oestradiol (EE) in very small doses, thereby
reducing the risk of adverse effects such as the risk of thrombosis (131).
Additionally, the cervical mucus becomes less penetrable by sperm and
the endometrium possibly less susceptible to implantation (131).
Administering oestrogen also enables the user to have regular
withdrawal bleedings and prevents interval bleedings (131).

The first contraceptive pills introduced in 1961 contained high doses of
oestrogen and thus, significantly increased the risk of thromboembolism,
myocardial infarction and stroke, and also had high a discontinuation
rate due to hormonal side effects such as bloating and nausea (94).
Since the 1960s, user satisfaction and safety have been improved by
decreasing the EE dosage and by introducing less androgenic progestins
in to CHCs. However, even today, increased cardiovascular risks,
especially the risk of thromboembolisms, remain an issue (132).
Formulations containing oestradiol or oestradiol-valerate have been
introduced in an attempt to reduce cardiovascular risks (132,133).

When the use of CHCs is discontinued, the pulsatile secretion of GnRH
and ovulation returns (131). Follicular growth already resumes during
the hormone-free interval and ovulation can occur when the pill-free
interval is prolonged from the usual seven days by missing two pills or
more at the beginning of the pack (131).
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2.2.2.2.2. PROGESTIN-ONLY PILLS

Initially progestin-only pills (POPs) were developed for breastfeeding
women, as oestrogen may interfere with milk production and increase
the risk of thrombosis in the postpartum period. As oestrogen also has
adverse effects on blood clotting outside the postpartum period,
progestin-only pills offer an alternative to those women who have an
elevated risk of thrombosis.

The first low-dose POPs, introduced in the 1970s and containing either
levonorgestrel or norethisterone, mainly work by thickening the cervical
mucus and only prevent ovulation in some users (21,131). The effect on
cervical mucus is not long-lasting, and these pills must therefore be taken
at the same time every day with a three-hour marginal.

Desogestrel-containing mid-dose (75Ug) preparations, introduced in
2001, mainly act by inhibiting ovulation, and the effects on cervical
mucus are secondary (134). This allows for a 12-hour margin for the
daily remembering of the pill. Both levonorgestrel- or norethisterone-
containing and desogestrel-containing POPs are administered daily
without breaks.

The newest preparation on the market since 2020 and containing
drospirenone (4mg), is administered for 24 consecutive days with four-
day placebo intervals. Drospirenone-only pills inhibit ovulation with a
24-hour safety window for missing pills (135). They also provide a
better bleeding profile than other progestin-only pills (135).

The typical adverse effect of POPs is irregular bleeding, as these
contain no oestrogen, which mediates the good cycle control of CHCs
(135). The profile of side effects differs between POPs containing
different progestins that have different androgenic potentials (135).
These differences among POPs are summarised in Table 4.
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Table 4. Differences in androgenicity and side-effects between
progestin-only pills containing levonorgestrel/norethisterone,
desogestrel or drospirenone.

Levonorgestrel/ Desogestrel Drospirenone
norethisterone
Androgenicity + +/- -
Side-effects
Acne ++ + -
Greasiness ++ + -
of the skin
Increased ++ + -
facial hair
growth

2.2.2.2.3 INJECTABLE CONTRACEPTIVES

An injectable contraceptive containing progestin, medroxyprogesterone
acetate (DMPA), was developed in 1967, but approved by the FDA in
the US for contraception as late as 1992 (136,137). Concerns over
decreased bone mineral density have reduced the use, although WHO
has concluded that the benefits outweigh the risks, and no evidence of
fractures or reduced bone mineral density lasting beyond the duration
of use have been established (91). The return of fertility is not as instant
as with other methods, but instead can be prolonged on average by
four months compared to other contraceptives (?1). The difference in
fertility compared to COCs disappears by 16 months after
discontinuation (138).

The most common DMPA brand, Depo-Provera, has not had a sales
licence in Finland since 2018 (139). Globally, the use of Depo-Provera
continues and is actually increasing, especially in sub-Saharan Africa
and Latin America, but the use is minimal in Finland (29).
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2.2.2.3 IRREVERSIBLE METHODS

2.2.2.3.1. FEMALE STERILISATION

Female sterilisation continues to be the most common contraceptive
method used worldwide, but the use has been declining in developed
countries since the introduction of LARCs (29). In the US, in many Latin
American and Caribbean countries, and in Southern Asian countries, as
many as 13—-35% of women have been sterilised (29).

In Finland, the rates of female sterilisation have declined in the 21
century, similarly as in other developing countries (140). Sterilisation is
regulated by law in Finland (141).

2.2.2.3.2. MALE STERILISATION

Male sterilisation is not widely used globally. The UK, Australia and
Bhutan have the highest prevalence, with 8—10% of the population using
male sterilisation as contraception, but in most other regions of the world
the use is marginal (29). In Finland, male sterilisation has become
somewhat more popular in the 215 century, and in 2016, for the first
time, more men than women were sterilised (140). Nevertheless, the
number of men choosing sterilisation is low with 2.5 per 1000 men aged
25-54 years being sterilised in 2020 (142,143).

2.2.2.4 OTHER MODERN METHODS

2.2.2.4.1. CONDOMS

Condoms are one of the most commonly used contraceptive methods,
accounting for 20% of contraceptive use globally, and are the only
method offering protection from sexually transmitted infections (STls)
(29). The male condom is the most prevalently used condom, while the
female condom is rarely used.

It is common that using a condom is forgotten even though it was
intended to be used, or the condom may not be used through the whole
of intercourse (144). It is also common to believe that using a condom
reduces sexual pleasure and stands in the way of intimacy (145).
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2.2.2.4.2. DIAPHRAGM AND SPERMICIDES

Diaphragms are rubber caps inserted in front of the cervix two hours
before intercourse and are to be kept in place for six hours after
intercourse. Spermicides are always recommended to be used with the

diaphragm.
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2.3 REASONS FOR CONTRACEPTIVE FAILURE

Contraceptive failure can occur due to method failure or failure to use
the method correctly or not to use it at all. In a study in the early 2000s,
36% of Swedish women opting for induced abortion had not used any
contraception at the time of conception, 16% had used ineffective
methods such as withdrawal and calendar methods, and 20% had
changed their contraceptive method during the previous year (146). In
Finland, 40% of all women undergoing an induced abortion in 2020
had not used any contraception at the time of conception, and 46% of
women who had used contraception had used a condom (147). In the
UsS, it is estimated that half of all unintended pregnancies result from the
non-use of contraception and the other half from contraceptive failure
(54,148).

As shown in Table 2, contraceptive methods differ in their contraceptive
efficacy, ranging from the high efficacy of LARC methods to the low
efficacy of traditional methods. Different methods also have differing
risks of user failure. IUDs, implants and sterilisation are the least prone
to user error, whereas all methods requiring daily or coital remembering
dre more prone.

Women'’s preferences regarding contraceptive methods differ. People
with ambivalent predispositions towards pregnancy are more inclined to
use less effective methods or no method at all, or to use the methods
inconsistently (149—152). Most studies report contraceptive effectivity
and effectiveness as Pearl Index values, but this reflects the number of
contraceptive failures in the first year of use. As the use of the same
method continues, the rate of contraceptive failures decreases as the
user becomes more adept at using the method (151). In contrast, the
most fertile users and users with the highest risk of user failure
experience contraceptive failure early on (151). Over half, 63%, of
annual contraceptive failures occur during the first six months of use
(153). Lower satisfaction with the method is reflected in the inconsistent
use of the method, resulting in more contraceptive failures (152).

Fertility decreases with increasing age in both women and men
(154,155). Thus, it is likely that contraceptive failures also decrease with
increasing age. In line with this, a study using retrospective survey data
reported less frequent contraceptive failures with increasing age for all
methods except implants (156). The frequency of intercourse also affects
contraceptive efficacy. Additionally, it is common to have intercourse less
frequently with increasing age (157-=159). Parity itself has conflicting
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associations with contraceptive failure. The association varies between
studies and methods. An increasing risk of contraceptive failure with
increasing parity was found in a US study and in a recent international
study based on comprehensive survey data (153,156,160). Women
using most contraceptive methods to space births, not to limit the number
of pregnancies, have a higher incidence of contraceptive failure
(156,160).

Some studies have demonstrated a lower contraceptive efficacy of oral
contraceptives among obese women (161,162). However, a more recent
Cochrane review found no clear association of BMI with contraceptive
efficacy, and the direction of the association was mixed, i.e. a lower or
increased efficacy was found among obese women (163). The
effectiveness of oral contraceptives can be compromised by conditions
inhibiting absorption from the gastrointestinal canal, such as vomiting, or
severe inflammation of the bowel in inflammatory bowel diseases,
especially when Crohn’s disease causes severe inflammation of the small
intestine (164). Some medications, such as the epilepsy medication
carbamazepine, accelerate the metabolism of contraceptive steroids via
the CYP450 pathway in the liver, and can thus result in contraceptive
failure.

The effectiveness of IUDs can be affected by their location in the body.
An IUD placed cervically or perforating the uterus can result in
contraceptive failure. An IUD can also be expelled. The rates of
expulsion have differed between LNG-1USs and Cu-IUDs in different
studies. In early studies, the rate of expulsion was higher among LNG-
IUS users than Cu-IUD users, being 11.8 and 7.4 per 100 users during
five years, respectively. A more recent study in the US found no
difference between the IUDs on expulsion rates, which were 10.2 per
100 women in three years (165). In the majority of studies, nulliparity
has not associated with higher rates of expulsion, but being under 20
years of age and obesity have been found to increase the risk of
expulsion (165-168). There are also reports of users of tampons or
menstrual cups inadvertently pulling the IUD out or lower in the uterus
while removing the tampon or the cup. Studies, however, have only
found an association only for using the menstrual cup with the expulsion
of an IUD, not for the use of tampons (169,170).

According to an Australian study, failure to insert the implant was the
most common reason for contraceptive failure in implant users, followed
by an incorrect timing of insertion, expulsion of the implant and
interaction with hepatic enzyme-inducing medicines (171).
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Small user errors are very common while using the male condom. In one
study, 74% of users reported incorrect use practices (172). In the same
study, 8% of women reported that the condom had slipped, and 2% of
the studied condoms had leaked, 1% had broken and 4% of women
had prostate-specific antigen in their vaginas after intercourse indicating
contamination with semen that was suggestive of either user failure or a
broken condom (172).

Rhythm methods are also very user dependent. The methods used to
detect ovulation, basal body temperature measurements and checking
for variations in cervical mucus, are prone to user error. The prediction
of the timing of ovulation is less exact when the cycle is irregular, and
unpredictable even with a regular cycle (79). The longevity of sperm in
the female reproductive tract can also cause contraceptive failure while
using these methods.

What is common with all contraceptive methods is that their effectivity
stops as soon as the use of the methods is discontinued. The
discontinuation of a method is a high-risk situation for contraceptive
failure, as 12—73% women discontinuing use are at risk of becoming
pregnant, i.e., they use less effective methods or no method at all after
discontinuing the current method, and 3—-20% become pregnant within 3
months of discontinuation (65). Discontinuing and switching methods are
thus important reasons for contraceptive failure, and ones that the
service system should address, providing women with adequate services
to ensure a safe transition between methods (65).
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2.4 DISCONTINUATION OF CONTRACEPTION

The discontinuation of contraceptive methods is common, as shown in
Table 2 (12,13,65,73). The reasons for discontinuation vary from
having subjective side effects or even serious adverse events to wishing
to conceive, or to changes in relationships, and sometimes to fears of
adverse effects (73). Thus, the concept of discontinuing contraception is
multileveled, and cannot only be discussed as occurring solely due to
method-related side effects. Family planning professionals may prefer
effective methods, such as LARC methods, that require assistance from a
medical professional for discontinuation, but this may not be the case for
women themselves, who often prefer a method they can discontinue as
they wish (173). It is important to also ensure reproductive autonomy
while using LARC methods and to remove the device when a woman so
desires (91,173).

The discontinuation of the use of oral contraceptive pills is common, with
30-60% of women discontinuing within the first 6—12 months of use
(12,13,73). In a French study, only 9% of women using progestin-only
pills continued their use at two years, and more than 70% had
discontinued the use by 6 months (74). In the same study, the
discontinuation rate of third-generation COCs was lower than that of
first and second-generation COCs (74).

The most common side effects of oral contraceptives reported to lead to
discontinuation have been bleeding irregularities, nausea, headaches,
mood changes, weight gain and breast tenderness (73,174). The
reasons for discontinuation are diverse, and there are conflicting results
regarding whether side effects are the most common reason for
discontinuation (13,73). One study found subjective side effects to be
the most common reason, with 37% of women discontinuing CHCs
because of side effects (73). Another study found logistical reasons,
namely problems receiving more pills, the most common reason (13).

With LARC methods, no efforts are required for method continuation,
except when the method needs to be replaced every three to ten years.
The continuation of LARC methods is higher compared to CHCs related
to this, as well as to higher user satisfaction with the methods (12). Two-
year continuation rates of 70—88% have been reported for Cu-IUDs,
60-91% for LNG-IUSs and 69—84% for contraceptive implants
containing etonogestrel, both in clinical trials and in real-world data
(14-16,18,74). The highest continuation rates were found in a French
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register-based study. However, the study may have overestimated the
continuation rates of LARC methods, as it relied on procedure codes
entered into registers without a manual patient register review. These
procedure codes may not always be used perfectly, and LARC
procedures may thus have been missed in the registers (74).

The one-year continuation rate of the injectable DMPA varies from 23%
to 70% (63,71,72). The discontinuation of other methods, such as
condoms, withdrawal and rhythm methods is equally high with 40-50%
discontinuing use within 12 months according to a report based on the
Demographic and Health Surveys conducted by WHOQO in 25 African,
Asian, eastern European and Latin American countries (65). Condom use
is also often inconsistent and discontinuation is not easy to distinguish
from periodic non-use (144). Many women discontinue the use of
condoms to switch to a more reliable method (174). One study found
that 54% of women using an app to detect fertile days discontinued the
use within a year, a figure even higher than with traditional calendar
methods in WHO surveys (66).

The frequent discontinuation of contraceptive methods challenges family
planning providers, as women may not contact professionals, but opt to
switch to less reliable contraceptive methods instead (73). Up to half of
women discontinuing contraception have been found to be at high risk of
unintended pregnancy within three months after discontinuation (65).
Discontinuing contraception also often precedes an unintended
pregnancy (175). This makes addressing side effects and beliefs openly
important in contraceptive counselling. Women should have the
possibility to contact clinics with a low threshold when experiencing side
effects or having concerns (25,65).
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2.5 EFFECTS OF CONTRACEPTIVE METHODS ON HEALTH
AND WELL-BEING

Different modern contraceptive methods have different beneficial and
adverse effects on general health and well-being (Tables 5 & 6). Each
woman weighs these effects differently. Some women prefer the
benefits of hormonal contraception, while others wish to avoid possible
adverse hormonal effects. In contraceptive counselling, it is important to
find out and listen to the woman’s individual wishes, views and previous
experiences, and offer professional advice on how the methods respond
to the woman’s wishes.
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2.5.1 RISK OF PELVIC INFLAMMATORY DISEASE

As the Dalkon Shield IUD increased the risk of serious infections, PIDs and
septic abortion in the 1970s, the concerns of PIDs among IUD users have
remained among health care professionals (185—187). Reassuringly, the
current understanding regarding PIDs and IUD use is that an increased risk
of PID is only seen shortly after initiation, and no risk of tubal infertility is
seen with modern [UDs (102). Even the risk of PID among women with an STI
at the time of 1UD insertion is low (186). STls may be screened at the visit
for insertion and treated after the results arrive (88). The annual incidence
of PID in a cohort of insured women aged 15—-44 in the US in 2001-2005
ranged from 3.2 to 2.4 per 1,000 (188). The incidence estimated by WHO
for women using IUDs during the first 20 days after insertion is six times
higher than this estimate, and after the first 20 days it is lower than this
estimate, being 1.6 cases per 1000 woman-years (one year that the woman
is at risk) of use (100). The risk of PID has been found to be lower among
LNG-IUS users compared to Cu-IUD users (189).
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2.6 EVOLVING GUIDELINES AND CHANGING PATTERNS OF
IUD USE

2.6.1 Ust OF IlUDS AMONG NULLIPAROUS AND TEENAGED WOMEN

The Dalkon Shield episode eventually led to all IUDs, except a
progesterone-containing device (Progestasert®) for one-year of use, being
withdrawn from the US market in 1986 (190). IUDs remained a widely used
method in other parts of the world, Finland included, but for two years, no
Cu-lUDs were available on the US market. In 1988, Paragard, a Cu-lUD
widely used in WHO programmes around the world, was launched in the
US, but only licenced for use in parous women.

In 1992, the American College for Obstetricians & Gynecologists (ACOG)
recommended IUDs only for older, parous women (Figure 3) (190,191). In
1995 IUDs accounted for under 1% of contraceptive use (310,000 women)
in the US (192). The LNG-IUS was introduced to the US market in 2000, but
only licenced for parous women. The recommendation for being used only in
parous women was not based on evidence, but on echoes of the Dalkon
Shield. In 2005, ACOG renewed its Practice Bulletin and recommended
IUDs for all women seeking reliable, reversible contraception (190,193). In
2005, the British National Institute for Health and Clinical Excellence (NICE)
also issued clinical guidelines on LARC, recommending IUDs for all women,
including teenagers (194). In 2007, ACOG followed, recommending LARCs
for teenagers (195). The American Association for Pediatrics (AAP) was
more conservative and recommended in 2007 that IlUDs may be used for
parous teenagers (196).

In 2009, ACOG raised LARCs as the first-line contraceptive methods, and in
2011 it stated that nearly all women were eligible for LARC use (197,198).
The CHOICE study, offering no-cost contraception in the St. Louis area of the
US, published findings in 2012 showing that 75% of women chose LARC
methods when the most effective methods were presented first and women
were provided their selected method free of charge (21). The risk of
unintended pregnancy among LARC users was 20-fold lower than women
choosing short-acting methods (21). Finally, in 2014, the AAP also joined in
endorsing LARC as first-line choice for contraception in teenagers (199)
(Figure 5).
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ACOG : 1UDs for LARCs the
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women teenagers
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® ® ® ®
2005
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IUDs for LARCs the
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NICE: all contraceptive
women method
including
teenagers

Figure 5. The development of the guidelines of the American College for
Obstetricians & Gynecologists (ACOG), the British the National Institute
for Health and Clinical Excellence (NICE) and the American Association
for Pediatrics (AAP) on the use of IlUDs among nulliparous and teenaged
women (190).

Globally, the use of IUDs did not plummet similarly as in the US, and IUDs
actually remained the second most used reversible contraceptive method
globally in the 1980s (92,200,201). In Finland, the use of IUDs was among
the highest of the world, with 25% of all women using contraception
choosing an IUD in the 1980s (201). In contrast, in Britain, 7-10% of
contraception users chose an IUD (200).

In 1980, WHO recommended that nulliparous women have their IUD
inserted by a doctor, as the insertion may be found difficult, but did not
consider nulliparity a contraindication for the use of an IUD (Figure 6) (202).
This changed in 1987, as WHO recommended IUDs only for older, parous
women in monogamous relationships in order to reduce the risk of PIDs and
possible subsequent infertility (92). Since 1997, in the WHO medical
eligibility criteria (MEC) for contraceptive use, IUDs have been categorised
as category 1 (no restrictions for the use) for parous women and for women
older than 20 years, and as category 2 (the advantages of using the
method generally outweigh the theoretical or proven risks) for nulliparous
women and for women aged under 20 years (203,204) (Figure 6). This
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remains the recommendation in the newest medical eligibility criteria
published in 2015 (205). Interestingly, in 2004, in WHQO’s recommendation
on contraception for adolescents, the use of IUDs was only considered
appropriate for carefully selected adolescents and generally not
appropriate due to an increased risk of STIs (206).

Since 1997 MEC

1980 Insertion for 2: nulliparous or
nulliparous women under 20 years of
only by doctors age
[ [ [

1987 IUDs only
for older, parous
women

Figure 6. The development of WHO recommendations on IUD use among
nulliparous or teenaged women (92,202-204).

MEC 2, Medical eligibility criteria category 2: the advantages of using
the method generally outweigh the theoretical or proven risks

Several studies have demonstrated that IUDs, especially LNG-IUSs, work
well among nulliparous and teenage women, but more expulsions may be
experienced by teenagers (165-167,207-209). The higher risk of
expulsion is the reason for the WHO’s recommendation of category 2 for
both nulliparous and teenage women (205).

The first Finnish Current Care Guidelines for contraception were published in
2015 and recommended IUDs for women of all ages regardless of parity,
reflecting the recommendations of ACOG and NICE, and not as
conservative as the WHO recommendation (31,205).

Since the recommendations have endorsed LARC methods as first-line
choices, the use of LARCs, especially LNG-IUSs and implants, has been rising
in the US, the UK and Europe (29,210,211). In the US, the use of IUDs
changed rapidly with the change in recommendations coupled with
education and promotion among health professionals. In 2014, IUDs were
the contraceptive choice for 4.5 million women in USA, accounting for 12%
of contraceptives used but still outnumbered by the pill, male condom and
female sterilisation (190,212). In 2008-2015, the use of LARC methods
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increased from 7% to 17% among Swedish 18-19-year-olds (213). The
corresponding figures were 2% to 9% in Norway and 2% to 6% in
Denmark (213).

2.6.2 TIMING OF INSERTION

According to the manufacturer’s instructions, IlUDs and IUSs are to be
inserted within a week of the onset of menstrual bleeding
(109,116,117,214). In 1987, WHO recommended the insertion of 1UDs in
the traditional way a few days after the menses, but also stated that this
might not be necessary, as there were studies demonstrating no differences
in outcomes according to the timing (22). In 1997, WHO'’s recommendation
changed to state that IUDs and IUSs can be inserted at any time of the
menstrual cycle, given that pregnancy can be ruled out with reasonable
certainty (Table 7.) (203). Additionally, the Cu-IUD is highly effective as
emergency contraception within five days after unprotected intercourse
(25). In a recent randomised controlled trial, the LNG-IUS was shown to be
as effective as the Cu-IUD when also used as emergency contraception
within five day after unprotected intercourse (215).

As the timing of IUD insertion is more flexible, women can have their IUDs
inserted at the time of the first visit to a family planning clinic.
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Table 7. WHO guidance on ruling out pregnancy with reasonable
certainty before the insertion of intrauterine devices (203).

Reasonable certainty in ruling out pregnancy is achieved if the
woman:

has consistently used a reliable contraceptive method or,
has had no intercourse since the last period or,

is within the first seven days after menses or,

is within four weeks post-partum or,

is in the first seven days post-abortion or,

is breastfeeding with no menses and within 6 months post-partum

2.6.3 STIS AND PELVIC INFLAMMATORY DISEASE

The guidelines have also evolved regarding STls and the risk of pelvic
inflammatory disease (PID) among IUD users. In 1987, WHO recommended
removing the IUD if the woman was hospitalised or treated for PID with
antibiotics (92). In the 1997 recommendation, this changed, and the IUD was
advised not to be removed if the woman wished to continue its use (203).
The recommendation in the latest WHO medical eligibility criteria of 2015
remains the same (204). However, the removal of an IUD, both Cu and LNG,
should be considered if severe infectious symptoms, such as fever, or signs of
sepsis appear. The clinical status of the patient should be taken into account.

The recommendations on the risk of STIs and the insertion of IUDs have
remained similar since 1997, when WHO assigned MEC category 3 (the
theoretical or proven risks usually outweigh the benefits) for the use of IUDs
among women with a high risk of STls (203). The status given for initiating
IUDs among women with a high risk of STls in the latest 2015 WHO
recommendations are both categories 2 (the benefits usually outweigh the
risks) and 3 (the theoretical or proven risks usually outweigh the benefits),
leaving a lot of deliberation for the clinician (204). Similarly, past PID with
a subsequent pregnancy yields a category 1 status, i.e., no restrictions on
use, and without a subsequent pregnancy yields a category 2, the benefits
usually outweighing the risks (203,204).

The Faculty of Sexual and Reproductive Healthcare (FSRH) of the Royal
College of Obstetricians and Gynaecologists recommends that if an
asymptomatic woman with a risk of an STl has had a negative STl test
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before or at the time of insertion, no prophylactic antibiotics are required
(104). ACOG similarly advises that women with a risk of an STl should be
tested at the time of insertion if they have not been screened recently (216).
The Finnish Current Care Guideline on contraception recommends that
women initiating contraceptive methods in general should be tested for STls

(31).

2.6.4 FOLLOW-UP VISITS

The recommendations of WHO on follow-up visits after IUD insertion have
changed since 1980, when a follow-up visit was recommended at one
month, three months and every six months (202). In 1997, follow-up visits
were recommended after 1-=3 months and then annually (203). In 2008,
additional follow-up visits were no longer recommended after the first
follow-up visit within 3—6 weeks of insertion (217). The latest 2018 WHO
recommendation is the same (?1). The recommendations also state that
women should not be denied IUDs even when they are not able to attend a
follow-up visit (21,217).

The latest FSRH recommendation in 2019 no longer recommends a follow-up
visit after the first menses, as many women do not return for these visits
(104). Instead, the women should be advised to contact the clinics if
problems arise (104). The Finnish Current Care Guidelines give a similar
recommendation (31). In contrast to the FSRH recommendations, the Finnish
Current Care Guidelines do not recommend advising women to check the
IUD threads, as the threads commonly retract into the uterus (31). Thus, not
finding the threads is common and does not affect contraceptive efficacy

(31).
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2.7 UNINTENDED PREGNANCIES AND INDUCED ABORTIONS

2.7.1 GLOBAL PERSPECTIVE

Unintended pregnancies are very common globally (218). Approximately
half of pregnancies worldwide continue to be unintended (219), and half of
these pregnancies end in abortion (218). The legal requirements for
abortion vary and abortion remains illegal in many countries in the world
(Figure 7). As the US Supreme Court overruled the right for abortion in June
2022, many Republican-run states have now banned abortion or enacted
restrictions on access to abortion, and many are expected to follow (220).
Thus, the US can no longer be classified as having liberal abortion laws, as
this now only applies to some states on the east and west coast, states ruled
by the Democrats (220).

The rates of induced abortions are not lower in countries with restrictive
abortion laws (219) (Figure 8). On the contrary, if excluding China, India
and Russia, the rate of abortions is higher in countries with legal restrictions
on abortions than in countries having abortion broadly available (219).
China and India differ from the other countries with liberal abortion laws, as
it is more common to use abortion to select the gender of the offspring in
these countries (221). Women in the area of the former Soviet Union,
including Russia, traditionally had easy access to abortion and only limited
access to effective, modern contraceptive methods, leading to a high rate of
abortions as effective contraception could not be the means to achieve the
desired small family sizes (221). This is reflected in the higher abortion rates
in these countries today.

The differences in the rates of unintended pregnancies and abortions are
substantial between the regions of the world, and between countries within
the regions (46). The rates of both unintended pregnancies and abortions
are lowest in Europe and Northern America and highest in sub-Saharan
Africa (46). Nevertheless, in all other regions except Europe and Northern
America, there are also countries that have rates of unintended pregnancies
and abortions as high as countries in sub-Saharan Africa (46).
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Figure 7. Countries where abortion is illegal, allowed only on restricted
grounds or with liberal abortion laws in May 2022 (222,223).
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Figure 8. The estimated country-specific rates of induced abortion per
1000 women aged 15-49 years in 2015-2019 (46).
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2.7.2 NORDIC PERSPECTIVE

Abortion is legal in all Nordic countries, with some differences in legislation.
The abortion law in Sweden is among the most liberal in the world, and
liberal even compared to other Nordic countries. In Sweden, abortion has
been allowed on demand until the 18th gestational week since 1975.
Interestingly, Sweden has no consistent national register on induced
abortions, perhaps reflecting a conflict between liberality and stigma. In
Finland, Denmark and Norway, abortion is granted on request until 12
weeks of gestation and until 22 weeks in Iceland (224). In Finland, a woman
can also apply for permission for induced abortion on social grounds until
the 20™ week from National Supervisory Authority for Welfare and Health
(225).

In 2015-2019, the Nordic countries had quite similar annual rates of
unintended pregnancies, ranging between 30-35 per 1000 women, but
Sweden had the highest rate of abortions, 18 per 1000, and Finland the
lowest rate, 8 per 1000 women aged 15-49 years (46).

2.7.3 REIMBURSING CONTRACEPTION AND REDUCING THE RATE OF INDUCED

ABORTIONS

In Sweden, different communities have different strategies for reimbursing
hormonal contraceptives for teenagers, although a recommendation to
reimburse contraceptives for women under 25 years of age was made in
2013 by the Swedish Association of Local Authorities and Regions (226).
These differences in the reimbursement of contraceptives, however, are not
reflected in the rates of induced abortion in these counties (227). Similarly,
the UK has reimbursed contraceptives since 1974, but the abortion rate in
the UK is still among the highest in Europe (224,228). Finland, on the other
hand, does not reimburse or uniformly provide contraceptives, but the rate
of induced abortions is among the lowest in Europe (46,224).

Reimbursing contraceptives per se does not appear to have a clear
association with low rates of abortion, as areas with reimbursed
contraception do not have lower rates of abortion than areas with no
reimbursement of contraceptives. The association of low abortion rates is
clear only with providing LARC methods free of charge. The CHOICE project
in the St. Louis area of the US revealed that providing LARC methods free
of charge reduced the rates of induced abortion in the area (21). The
project enrolled women at abortion and contraceptive clinics and provided
contraception free of charge (229,230). Women predominately chose LARC
methods. The abortion rate among women choosing LARC methods was only
10% of the abortion rate that was seen among women choosing short-acting
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methods (21). A project in Colorado increased the funding for LARC
methods, resulting in both an increase in the use of LARC methods and a
reduction in the rates of induced abortion and fertility among women aged
15-24 years (22). A comparison of municipalities with different
contraceptive services in Finland revealed that providing free-of-charge
contraception was associated with lower teenage pregnancy rates (42).

In the US, the price of LARC methods is high, being 0—1300$, which is likely
to comprise a marked barrier for LARC initiation (22,231). The prices of
LARC methods in Finland are lower, being 80-180€, and the barrier is thus
somewhat lower.
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2.8 SUMMARY OF THE LITERATURE REVIEW

Although family planning services, contraception and abortion services are
pivotal for the health and well-being of women and men alike, these
services are not equally or stably available globally. Politics and religion, in
addition to funding, play a substantial role in the availability of these vital
services. While restrictive abortion laws do not mean low abortion rates, the
US is heading for more restrictions on access to abortion. The development
in Finland is going in the other direction, as proposals for more liberal
access to abortion are proceeding in the parliament.

The family planning services in Finland are a success story, as the rates of
abortion and teenage pregnancies are among the lowest in the world (26).
There is no single Finnish way of organising family planning services, but the
services are organized by each municipality individually. At the beginning
of 2023, the organisation of health services will transfer from the
municipalities to 21 ‘wellbeing services counties’. Although recommended,
not all municipalities offer free-of-charge contraception for under-25-year-
olds. Only some large municipalities offer family planning services at
specialised family planning clinics, such as the city of Vantaa. The services
are commonly offered as part of maternity health clinic or basic health
centre services.

Contraceptive methods differ in effectiveness, continuation rates and effects
on health and well-being. Traditional contraceptive methods such as
withdrawal and calendar methods are very unreliable. Condoms provide
protection from sexually transmitted diseases, but they are not very
effective in preventing pregnancy. Modern contraceptive methods (IUDs,
implants, pills, patches, rings and sterilisation) are more effective in
preventing unintended pregnancies. Long-acting reversible methods (LARCs,
IUDs and implants) are more effective and have higher continuation rates
than short-acting reversible contraceptives (SARCs, pills, patches and rings).
This higher effectiveness is due to fewer user failures. LARCs can be
forgotten without compromising their effectivity, while SARCs cannot. The
effects on bleeding profiles differ among modern methods. Combined
hormonal contraceptives cause withdrawal bleeding at regular intervals,
while methods based solely on progestins (progestin-only pills, implants,
levonorgestrel-releasing IUDs) have more variable bleeding profiles with
commonly experienced interval bleedings. Copper IUDs often increase the
amount of bleeding and the number of days of bleeding. (31)

Discontinuation of contraception is common, and effects on bleeding are
often a reason for discontinuation. Many other reasons, including adverse
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effects, logistical reasons and fears, can result in discontinuation.
Discontinuing contraception often leads to contraceptive failure. Addressing
side effects and fears, and providing adequate services when women
discontinue contraception is a challenge for the service system.

Reimbursing contraception per se does not appear to reduce the need for
abortion care. However, increasing the use of the most effective methods,
LARG:s, by offering them free of charge or by increasing their funding has
been shown to reduce the need for abortion care (22,229).
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3 AIMS OF THE STUDY

This thesis evaluates four aspects of offering LARC methods free of charge
in primary care. First, information on the users of family planning services is
needed to determine who the free-of-charge programme reaches. To
estimate the benefits, it is pivotal to know how long women use their free-of-
charge contraceptives. Thus, we evaluated the discontinuation of the LARC
methods in a real-world setting. As the free-of-charge programme was
designed to reduce the need for induced abortion in the city of Vantaa,
comparison between women choosing to initiate free-of-charge LARC and
women not choosing to do so was needed. Finally, choosing to initiate a
LARC method or instead choosing to initiate, switch between or continue a
SARC method can associate with different needs for reproductive health
and gynaecological services. Information on these needs is important for
organising sufficient services. The fourth aim was to evaluate the overall use
of reproductive health services, including induced abortion, and the
incidence of specific gynaecological diagnoses among LARC initiators and
SARC initiators, switchers and continuers.

In brief, the aims were:

1. To identify the characteristics of women associated with the use of
municipal family planning services in the city of Vantaa (Study I);

2. To determine the discontinuation rates of the different LARC methods
provided free of charge, characteristics associated with
discontinuation and the reasons for discontinuing (Study Il);

3. To compare the risk of induced abortion between women choosing
LARC methods free of charge, women using family planning clinics
but choosing other contraceptive options, and age-matched
population controls (Study Ill);

4. To compare the use of public reproductive health services among
women initiating LARC methods or initiating, switching between or
continuing SARC methods (Study V).
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4 MATERIALS AND METHODS

4.1 SETTING

4.1.1 FAMILY PLANNING SERVICES IN THE CITY OF VANTAA

The city of Vantaa has offered family planning services as a part of
primary health care since 1974, when the health care law made it
mandatory for municipalities to offer these services (38). The services
gradually grew, and nowadays, the annual work of approximately 10
public health nurses or midwifes, two assistants and two general
practitioners goes into offering the services at three family planning clinics
within the city of Vantaa’s health centres.

The clinics operate with a nurse-led approach. Public health nurses and
midwives are responsible for initiating, switching and check-ups of SARC
methods, and general practitioners for prescriptions, consultation, and
insertions of LARC methods. The clinics offer comprehensive services,
including testing for STls, counselling on sexual matters, primary care for
infertility, and a wide mix of hormonal contraceptive methods. Currently, in
2022, online services for questions and follow-up are also provided. The
clinic’s services have remained open for all women of a fertile age without
age limits, even during and after the 1990s recession, when many
municipalities in Finland substantially cut family planning services. In many
municipalities, these cuts meant offering specialised family planning services
only for young women or for women with recent births, and offering services
to other women only as a part of routine health centre services.

4.1.2 FREE-OF-CHARGE LARC PROGRAMME

The rate of induced abortions in Vantaa remained on average at 11/1000
15—-49-year-old women from 2000-2012, higher than the overall national
level (9/1000) in Finland, despite the comprehensive and frequently used
family planning services. Until the beginning of 2013, only copper IUDs and
a three-month supply of oral contraceptives when initiating or switching a
method were offered free of charge. The cost of LNG-IUSs and implants
remained a barrier to choosing these methods for many women in Vantaa.

The physician responsible for the family planning services, Mia Venholaq,
along with colleagues and nurses, advocated the removal of this barrier
and to offering all LARC methods free of charge for all first-time users. On
1 January 2013, the city of Vantaa took up this proposal, and initiated an
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ongoing programme offering women of all ages their first LARC free of
charge. Women were informed of this possibility at visits to family planning
clinics, in maternity health care and on the city’s official web page. First-time
use was determined based on the women’s own statement and by data in
Vantaa’s patient records.

The first LARC methods on offer were the 52-mg LNG-IUS (Mirena®,
Bayer), contraceptive implants (both levonorgestrel- and etonogestrel-
containing, Nexplanon®, Organon and Jadelle®, Bayer, respectively) and
Cu-1UDs (Nova-T®, Bayer). When the 13.5-mg LNG-IUS and 19.5-mg LNG-
IUS were introduced to the market in 2014 and 2016, respectively, these
were included in the selection.

65



4.2 DATA SOURCES

The data used in this thesis were originally acquired from registers as part
of Frida Gyllenberg’s doctoral thesis “Long-acting reversible contraception
free of charge: initiations, user characteristics and induced abortions”.
Additional data on discontinuation and family planning clinic service use
were derived from the city of Vantaa’s electronic patient records.

Data acquired from the registers are presented in more detail in Tables 8
and 9. The pseudonymised data were combined on an individual basis.

66



£9

‘sinsuaudaijug \_owxo_o_Ew:: E._w,,-mco._\
sjuapnyg /siaxom [pnubw 1o sedkojdwd

AL [9A8]-19m07 /seakojdwa |aAs]-1addn SNIDJS DILIOUOD90120G
umowyun /uouponpe AIDpuodss
Jaddn /uonponpa Aipie} 924>
Al -0y /1243 jus|pAinbe o s Jojaydng
/19A8] ua|pAInba 1o ‘s ssispw ‘|pIoYOQ
(240w 10 supak Q| ) 496u0| / umowyun
m'n 1o uolponpa Alojppubw IPSL-4 dispg [9A9] [PUOLDONPT  puDjul{ SOISIPIS
POJUD A
AL ajpbq 40 AHd syt wouy Aomp Buiaow jo aipqg
ALY palIbW jou /parnyy SNiDJS |PIIDW
ALIETEY Jayio /ysipamg Jo ysiuuig abpnBub| SALLLN
I y¥—0€ '62-0C ‘61-G1
ALYl vr=rE 'r€-0€ '6T-ST ¥Z-0T ‘61-G1 1ays169Y
15911069100 9by dn-moj[0} Jo LIDIS By}l 1o aby uolp|ndoyg
€1OZ L'l UO |PIUID) S, PBJUDA
I POJUDA Ul BUIAl] uswom Jo Jaqunu ay]| jo Ay ayy
salpnjs
ul pasn sp pasA|pbuy SO|qPUDA 19)s163y
‘wouy

pa1inbop 2919M SO|DLIPA 3y} s13)s1631 Y} pup UOLPZII0BIINI JO S[IDBP YHM ApPNjs YIpa Ul pasn s3|qPLIPA g 3|qpL



89

dn-mojjo} Bulnp sapiwwo) [POUSHDIS
-021paW DIPJON 3y} O saINPad0IY
[02161nG JO UOLPDIYISSO|D) SY4 O}

AN sainpadoud jo Jaqunu /aipq  Buiplodop sainpadold |po16ojo0dapUD
dn-mo||0} Burinp sispuosip dLI18sqo 1o
AN sasoubpip jo Jaquinu /a4pQ [P2160ojodspUAB Jo sasoubpip O |-aDI
dn-mojjo} o} toud sispiosip (664
'69-814 '914-014 S2P°> 0 1-ADI) +(OWIIH)
AL ou /sep  sispiosip yipay |pjusw jo sesoubpig 19)s169y
dn-mo||oj o} Joud sispiosip abipyssiq
Al ou /sap [p2160ojodspuUkb Jo sesouboiq |pyidsoH
AL ajpQ dn-mo|jo} BuLinp uonpsijLIals JO 3l +SUOHDSI|LIBIS
ALIEIY ou /sap dn-mo||0} o} Joud pasijiisig uo 19)s1bay ayy
Ml ou /sap dn-moj|o} Jo LIy i Jupubauy
M SLBWNN| Aoupubaid sy} jo uouping
ssuonaoqy
AL aipg (s)uontoqo jo g pesnpu|
ALINDA ou/sa A uolioqp 4o AIoysiH uo 19)s1bay ay|

12YiQ /s1oxjiom
|[onupyy / seokojdws |9A3|-1aMOT
/seako|dwa |aAas]-1addn

umowyun /payissopo
a1aymas|a jou siayjo pup siauoisuad



69

SIDJ|SAA PUR YHPSH O S4nplsu| ysiuuld Syi AQ paUIDIUIDW,,

uoldaul pagiwsup.y A||PNXas ‘1S ‘uolip] pug — 2400 AIDWLI4 4O UOIDDILISSD|D [PUOLIbUISLU|
‘TDdD| ‘UOISIASY yQ | ‘SWS|OId YHPSH P34D|SY PUL S3SDISIQ JO UOHDIIISSO|D |PIUSHPIS [puolpUISIul 3Y] ‘0 -dDI

Al sasoubBpip Jo JaqunN dn-mojjo} BuLinp s|1S Jo sasoubpiq Mﬂow_ﬂ”___m“
Al ou /se dn-mo||o} o} soud s||S jo sesoubpiqg uo 13js1bay
dn-mojj04 Burinp sispaosip
51449150 10 |P21B0j0d3UAB Jo
ALl sasoubpip jo Jaquinu /a4pQq $9P02-7DdD| puw sasouboip O 1-adl
dn-mojjo4 #(OWIIHOAY)
o} Joud sispJosip yijpay |pusw Jo 195169y

ou /se [p2160]j0dspUAB Jo sasoubpip O |-aDI a1p) Aupwing




Table 9. Data retrieved from the city of Vantaa’s electronic patient
registers.

Variable Means of retrieval Used in
studies
Date of LARC initiation Computerized search Il

Type of LARC initiated Manual review * I,
Whether the LARC was Manual review* i, i, v
free of charge or not

Date of visit to family Computerized search i, v
planning clinics

Reason for visiting the Computerized search v
family planning clinic

Date of discontinuing Manual review* I
LARC

Reason for discontinuing Manual review™ Il
LARC

* By three members of the study group (Tuire Saloranta, Frida Gyllenberg
and a study nurse)
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4.3 STUDY DESIGN

The thesis is comprised of four studies described in detail in Table 10.

Table 10. Studies in this thesis, their specific study designs, and
outcomes.

Study Study design Outcome

I Cross-sectional ~ Use of family planning
cohort study services

1l Retrospective Discontinuation rate of free-
cohort study of-charge LARC methods

1l Retrospective Factors associated with
cohort study discontinuation

1l Retrospective Reasons of discontinuation
cohort study for each LARC method

1] Retrospective Rate of induced abortion
cohort study among women choosing

free-of-charge LARC or
choosing other contraceptive

options
v Retrospective Use of reproductive services
cohort study within two years of choosing

to initiate free-of-charge
LARC or to initiate, switch
between or continue SARC
methods
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4.3.1. DEFINING THE STUDY COHORTS

4.3.1.1 STUDY |

This study aimed to identify characteristics associated with the use of
universally offered family planning services in the city of Vantaa. The aim
was to evaluate the use of contraceptive services, and women aged 15-44
years were thus selected for the study. It is not very common to use
contraception under the age of 15, and above the age of 44 women’s
fertility decreases. All 54,721 women in this age group living in Vantaa on
1 January 2013 were included in the study and divided into women using
(n = 11,790) and not using (n = 42,931) the city’s family planning services.

4.3.1.2 STUDY I

This study included all women initiating free-of-charge LARCs in 201 3—
2014 at Vantaa’s family planning clinics. Only the first LARC initiated was
included in the analyses. As the aim was to evaluate the discontinuation
rates of LARCs primarily used for contraceptive purposes, women aged
above 44 years were excluded, as the use of LNG-IUSs for medical reasons
is common in this age group. LARC use in women younger than 15 was
uncommon, and hence this age group was also excluded. Women with prior
sterilisation were excluded as well, as they did not use LARC for
contraceptive purposes, as seen in Figure 9.

The women were followed until the first of the following: LARC removal

(n = 514); migration from Vantaa (n = 287); death (n = 0); data extraction
date (n = 17); two years of LARC method use; or on 6 August 2016

(n = 269), i.e., 21 weeks before the end of 2016. The latter date was
selected to allow for all pregnancies to be detected from the data based
on the ultrasound screening programme or the register of induced abortions.

Altogether, nine women were excluded, as estimates would have led to a
negative time of follow-up, either because the women had moved away
from Vantaa prior to initiating LARC or a woman was presumed to be
pregnant at the time of Cu-lUD insertion based on the estimates used to
calculate the dates of discontinuation for women presenting with pregnancy
without a specific removal event in the registers. The estimate was formed
from the group of women with a removal in the family planning clinic
registers and a pregnancy afterwards by calculating the mean time from
removal to detecting the pregnancy in the registers as an ultrasound visit.
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LARGC: inserted for residents of the city of Vantaa in
2013-2014 (n=3210)

Excluded:

- Women aged 45 years or more at the time of
insertion (n = 229)

- Women with prior sterilization (n = 7)

- Women who purchased the LARC themselves
(n = 886) or the LARC cost was unknown (n =
53)

- Women who had moved away from Vantaa
prior to LARC insertion (n = 8)

- One woman that became pregnant around the
time the Cu-IUD was inserted and had no exact
date of removal and hence the estimates used
led to a negative time of follow-up

Women provided with a LARC free of
charge in 20132013

(n=2026)
LNG-IUSs Implants Cu-IUDs
(n=1199) (n=642) (n=185)

Figure 9. Flow chart illustrating the formation of the study cohorts in
study Il.

Reproduced with permission from Elsevier, previously published in Saloranta
T et al. Free-of-charge long-acting reversible contraception: two-year
discontinuation, its risk factors, and reasons, American Journal of Obstetrics
and Gynecology 2020;223(6):886. doi:
10.1016/j.0jog.2020.06.023.Copyright © [2020] (Elsevier).
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4.3.1.3 STUDY 1l

The third study aimed to evaluate the risk of induced abortion among
women initiating free-of-charge LARCs compared to women not choosing to
do so despite being eligible. Thus, all women with known previous use of
LARC were excluded, as they were not eligible for free-of-charge LARC. As
the aim was to examine contraceptive use and the risk of abortion, sterilised
women were excluded (Figure 10). Controls from the female population of
the city of Vantaa were age-matched with both free-of-charge LARC users
and women using family planning services.
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All women aged 15-44 in the city of
Vantaa, Finland during 2013-2014
(n=54.795)

All women aged 15-44 in the city of
Vantaa, Finland during 2013-2014
eligible for a free-of-charge LARC

(n=49.489)

Excluded: women with
previous LARC use
(n=5,306)

Women left unmatched

l (n=10,549)
Excluded women sterilized before start
Service users and matched service non-users of follow-up (n=199): free-of-charge
(n=38,940) —p| LARC cohort (n=7), free-of-charge
LARC control group (n=52), service
Service users who initiated a free-of-charge user cohort (n=16), service user cohort
LARC (n=2,042) control group (n=124)
Service users who did not choose a free-of- Excluded women with a baseline
charge LARC (n=7,693) pregnancy ending in 2015 (n=331):
| free-of-charge LARC cohort (n=0),
Matched service non-users of LARC initiators free-of-charge LARC control group
(1:3) (n=6,126) (n=88), service user cohort (n=42),
Matched service non-users of service users not service user cohort control group
choosing LARC (1:3) (n=23,079)
Excluded women sterilized at the end
day of baseline pregnancy (n=12): free-
of-charge LARC cohort (n=0), free-of-
charge LARC control group (n=5),
service user cohort (n=1), service user
¢ ¢ cohort control group (n=6)
Service Service non-
users users
(n=9,669) (n=28,729)
v v v v
Service Service Mgtched leitched
users who users who service non- service non-
initiated a did not usgrs for us‘ers for
free-of- choose a service users service users
iljz}r{gg LARC whof 1n1t1afted not ilf;){s(l:ng
a free-of- a
(1=2,035) (n=7.634) charge LARC (n=22,748)
(n=5.981)

Figure 10. Flow chart illustrating the formation of study cohorts in study Ill.

Reproduced with permission from Wolters Kluwer Health, Inc., previously published in
Gyllenberg, F; Saloranta, T et al. Induced Abortion in a Population Entitled to Free-of-
Charge Long-Acting Reversible Contraception, Obstetrics & Gynecology:
2018;132(6):1453-1460 doi: 10.1097 /A0G.0000000000002966
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4.3.1.4 STUDY IV

The fourth study evaluated the overall use of reproductive health services
among women initiating free-of-charge LARCs or initiating, switching
between or continuing SARC methods. The reproductive health services
included the use of family planning clinic services, or attending primary or
specialised care for gynaecological reasons, but not maternity care. All
women initiating free-of-charge LARC or initiating, switching SARC or visiting
for SARC follow-up were included if they had two years of follow-up
available in the registers. Women were excluded if they had moved away
from the city of Vantaa during the two-year follow-up and were thus not
able to use the family planning clinic services in Vantaa. Only women aged
15—-44 years were included, as they represented women in their most fertile
years, and thus with most reproductive service use. We excluded women
who were not eligible for free-of-charge LARC, i.e., had previously used a
LARC. One priorly sterilized woman was excluded, as she would have had
lower needs for reproductive services (Figure 11).

76



Excluded:
Women aged 1544 who did

Female residents aged 1544
yearsin the city of Vantaa
January F, 2013
(n=54,721)

not use family planning clinic

services in 2013-2014

(n=42,931)

Excluded:
* Visit for another reason

Visitors to family planning
clinics 20132014
(n=11,864)

than LARC initiation or
SARC initiation, switch or

checkup (n=3,448)

* Aged under 15 or over 44 at
time of visit (n=74)

Excluded:
*  Women aged over 44 or
under 15 years (n=53)

Women initiating freeof-charge
LARGC, initiating, switching
SARC or visiting for SARC

checleup at the family planning

clinics 20132014
(n=8,416)

* Priorly sterilized (n=11)

* Not eligible for free-of-

charge LARC (previous
LARCuse, payed for
LARC or LARC cost
unknown) (n=1,102)

* Follow-up time less than
two years (n=1,411)

Non-sterilized female residents
ofthe city of Vantaa aged 1544
years initiating freeof-charge
LARGC, initiating or switching
SARC or visiting for SARC
checleup at the family planning
clinics 20132014

(n=5,839)
Free-of-charge SARC initiation SARC
LARC or switch continuation
(n=1,689) (n=1,524) (n=2,626)

Figure 11. Flow chart illustrating the formation of study cohorts in study
Iv.

Reproduced with permission from Springer Nature, previously published in Saloranta, T.H.,
Gyllenberg, F.K., But, A. et al. Use of reproductive health services among women using
long- or short-acting contraceptive methods — a register-based cohort study from Finland.
BMC Public Health 22, 1185 (2022). https://doi.org/10.1186/s12889-022-13581-3
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4.4 STATISTICAL ANALYSES

All statistical analyses were conducted using statistical software R versions
3.3.2-4.0.2 (232). The details of the methods used and of the variable
selection for multivariate modelling are summarised in Table 11.
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In study I, an estimate for the time of removal was formed for the women
presenting with pregnancy without a specific removal event in the registers.
The estimate was formed from the group of women with a removal in the
family planning clinic registers and a pregnancy in the registers afterwards
by calculating the mean time from removal to detecting the pregnancy in
the registers as an ultrasound visit or an abortion.

In study lll, a sensitivity analysis was performed to evaluate the potential
effect of an immortal time bias. The woman-years accumulated for women
in the LARC cohort from the first visit to a the family planning clinic to the
LARC initiation visit (altogether, 400 woman-years) were added to the no-
LARC cohort woman-years to account for the time the woman was within the
services.

In study IV, the history of gynaecological diagnoses in primary or
specialized care, attending family planning clinics and diagnoses of STls
within the previous year were combined as a variable analysed
dichotomously; history or no history. This variable was used to adjust for
previous service use. Data on visits to the family planning clinic during the
follow-up were classified according to the reason for the visit and by using
ATC drug codes and ICPC2 codes recorded at the visits. The appointments
were categorised as visits for a routine check-up or for other reasons, such
as concerns with the method or side effects, for abortion care, or for LARC
procedures. In addition, data on visits for gynaecological reasons to
primary and specialized care were included. These visits were categorised
according to ICD-10, ICPC2 and the medical and surgical procedures
according to Nordic Medico-Statistical Committee (NOMESCO)
Classification of Surgical Procedures at all visits. The overall number of
these visits within the two years were calculated for each woman. Visits to
the family planning clinics were divided into visits for routine check-ups and
for other reasons. Instead of the commonly used Poisson regression for
counts, the data were modelled using negative binomial regression, as the
visit counts displayed overdispersion.

As the aim was to evaluate use of reproductive services according to the
contraceptive choice, we created a multivariate model to adjust for
confounders. We primarily included all confounders associated with both
choosing a LARC (230,233-238) and using reproductive services in Vantaa
according to study I. We assessed the dependencies between these
potential confounding variables, the outcome and the variable of
interest, the choice of contraception, by drawing a directed acyclic
graph (DAG; Figure 12). As observed in the DAG, the dependencies
between the factors studied were complex. To prevent these
background dependencies from obscuring the results and to prevent

82



overfitting, we aimed to simplify the multivariate model by using
stepwise selection. We first removed variables that had less than a
10% effect on the estimate. We then added the removed variables
back into the model one-by-one. If the estimate changed by more than
10%, the variable was taken back into the model. This resulted in a
multivariate model including age, the history of pregnancy (abortions
and deliveries) and the use of reproductive services within the previous
year (appointments at family planning clinics, and in primary or specialized
care for gynaecological reasons and having had an STl combined).
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Figure 12. A directed acyclic graph (DAG) illustrating the dependencies
among confounding variables, and with the outcome and selecting LARC
methods. Variables included in the final model are marked with black
ovals, the outcome with blue ovals, the variable of interest with green
ovals, and variables left out of the final model with pink ovals.

Reproduced with permission from Springer Nature., previously published in Saloranta, T.H.,
Gyllenberg, F.K., But, A. et al. Use of reproductive health services among women using
long- or short-acting contraceptive methods — a register-based cohort study from Finland.

BMC Public Health 22, 1185 (2022). https://doi.org/10.1186/512889-022-13581-3

Visits for all gynaecological reasons to primary or specialized care, and
visits for other reasons than routine check-ups to family planning clinics were
also analysed in different age groups. As age displayed a significant
interaction with several of the factors, the numbers of visits, incidences per
100 woman-years with 25% Cls, and adjusted IRRs with the same binomial
regression model as for the whole cohort were also calculated for age
groups. Similar analyses were additionally conducted for the different LARC
methods.
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4.5 ETHICAL CONSIDERATIONS

The data used in this study were also used in Frida Gyllenberg’s doctoral
thesis “Long-acting reversible contraception free of charge: initiations, user
characteristics and induced abortions.” Approvals were obtained from the
ethics committee of the Hospital District of Helsinki and Uusimaa
(303/13/03/03/2015). All the register-keeping organisations (The Finnish
Institute of Health and Welfare, THL/572/5.05.00/2016; Statistics Finland,
TK-53-611-17; and the city of Vantaa, VD/2786/13.0000/2015)
approved the use of their data. No informed consent was required, as this
was a register-based study.
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5 RESULTS

5.1 STUDY POPULATION

The sociodemographic characteristics of the residents of the city of Vantaa
were close to those of the whole of Finland. However, there were more
fertile-aged women (i.e. 15—44-year olds [21% vs. 18% in 2013]), more
non-native language speakers (13.4% vs. 5.3%) and fewer unemployed
(10% vs. 12% in 2013-2014), but a similar proportion of students (7% vs.
8%) (239).

All the studies in this thesis had slightly differing populations, as the study
designs and the exclusion criteria differed. The base population for all the

studies consisted of women aged 15-44 years in the city of Vantaa.

The characteristics of women using and not using the family planning
services in Vantaa are presented in the Table 12.

Table 12. Characteristics of women according to the use of family

planning services

Service- Non-service
All users users
(n=54,721) (n=11,790) (n=42,931)
Characteristic n (%) n (%) n (%)
Age, median (IQR), 28.8 26.5 29.6
years (22.1,36.2) (21.2,33.1) (22.5, 37.0)
Married 19,771 (36) 3,483 (30) 16,288 (38)
History of delivery 19,918 (36) 4,906 (42) 15,012 (35)
Sterilized 978 (2) 123 (1) 855 (2)
History of induced 7,711 (14) 2,089 (18) 5,622 (13)
abortion
Native language other 11,438 (21) 1,776 (15) 9,662 (23)
than Finnish or Swedish
Socioeconomic status®
Upper-level 6,493 (12) 1,001 (8) 5,492 (13)
employeesP
Lower-level employees 28,438 (52) 6,796 (58) 21,642 (50)

or manual workers¢
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Students 8,778 (16) 2,000 (17) 6,778 (16)

Long-term unemployed 3,782 (7) 912 (8) 2,870 (7)

Entrepreneurs, 4,631 (8) 1,018 (9) 3,613 (8)

pensioners and others

not elsewhere

classified

Unknown 2,599 (5) 63 (1) 2,536 (6)
Education level

Doctoral, master’s, or 5,093 (9) 705 (6) 4,388 (10)

equivalent level

Bachelor’s or 9,074 (17) 1,770 (15) 7,304 (17)

equivalent level

Short-cycle tertiary 2,642 (5) 302 (3) 2,340 (5)

education

Upper secondary 20,774 (38) 5,280 (45) 15,494 (36)

education

Unknownd 17,138 (31) 3,733 (32) 13,405 (31)
History of sexually 5,423 (10) 1,813 (15) 3,610 (8)
transmitted infection®
History of mental health 5,860 (11) 1,610 (14) 4,250 (10)

disorder diagnoses in
adulthood (F10-69,99)f9¢

@ Socioeconomic status of the youngest age group could also be derived
from their family’s socioeconomic status. P Administrative, managerial,
professional and related occupations. < Administrative and clerical
occupations or manual workers. IComprises women with only basic
education, as well as without education in Finland, and those not graduating
from elementary school. ¢ Chlamydia, gonorrhoea or syphilis. f Diagnosed
within two previous years in primary or specialised care. 9 Excluding nicotine
dependence (F17), IQR, interquartile range.

Modified from Saloranta T et al. Use of universally offered family planning services — a
cohort study in the city of Vantaa, Helsinki metropolitan area, Finland. Scand J Public
Health; 1-9 Copyright © [2021] (SAGE Publishing). DOI:
https://doi.org/10.1177/14034948211002745 and reproduced with permission from
SAGE publications.
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Women initiating various LARC methods also had different characteristics,
as illustrated in Table 14. Implant initiators were younger, more often
nulliparous, unmarried, smoked more often, more often had only basic-level
education and had more often experienced an STl or attended family
planning clinic services or primary or specialized care for gynaecological
reasons than LNG-IUS or Cu-lUD users. Compared to LNG-IUS users, Cu-IlUD
users more often spoke a native language other than Finnish or Swedish.
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Table 14. Characteristics of women initiating a free-of-charge LARC by
initiated method.

Any LARC LNG-IUS Implant Cu-lUD
(n=2026) (n=1199) (n=642) (n=185)

Age
Median (IQR) 28.6 30.7 23.2 28.5
(23.1- (25.7-35.0) (19.5- (25.0—
33.4) 29.2) 32.7)
Age categories,
years
15-19 237 (12) 49 (4) 183 (29) 5(3)
20-29 922 (46) 502 (42) 314 (49) 106 (57)
30-44 867 (43) 648 (54) 145 (23) 74 (40)
Married 802 (40) 563 (47) 155 (24) 84 (45)
History of delivery 1,304 (64) 953 (79) 225 (35) 126 (68)
Delivery in the 774 (38) 557 (46) 147 (23) 70 (38)

year preceding
LARC initiation

History of induced 479 (24) 309 (26) 120 (19) 50 (27)
abortion

Induced abortion 163 (8) 89 (7) 53 (8) 21 (11)
in the year

preceding LARC

initiation

Socioeconomic

status @
Upper-level 224 (11) 166 (14) 34 (5  24(13)
employees b
Lower-level 1,171 (58) 728 (61) 340 (53) 103 (5¢)

employees or
manual workers ©

Entrepreneurs, 206 (10) 120 (10) 69 (11) 17 (9)
pensioners or

unknown

Students 287 (14) 105 (9) 157 (24) 25 (14)
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Long-term 128 (6) 74 (6) 39 (6) 15 (8)
unemployed

Unavailable 10 (0) 6 (1) 3 (0) 1(1)

Education
Basic level (9- 596 (29) 269 (22) 279 (43) 48 (26)
years
mandatory
education) or
unknown d
Longer (10 1,430 (71) 930 (78) 363 (57) 137 (74)
years or more)
Native language 1,669 (82) 1,008 (84) 539 (84) 122 (66)
Finnish or Swedish
History of sexually 61 (3) 25 (2) 34 (5) 2 (1)
transmitted
infection ¢

Smoking f
Yes 422 (21) 204 (17) 187 (29) 31 (17)
No 1,186 (59) 718 (60) 367 (57) 101 (55)
Missing 418 (21) 277 (23) 88 (14) 53 (29)

LARC, long-acting reversible contraception; LNG-IUS, levonorgestrel-
releasing intrauterine system; Cu-lUD, copper intrauterine device

Data are n (%) unless otherwise mentioned.

P-values for differences between groups calculated with the Kruskal-Wallis
test for continuous variables and the x2-test for categorical variables were
all <0.001, except for ahistory of induced abortion (0.002), and induced
abortion in the year preceding LARC initiation (0.183).

@ The socioeconomic status of the youngest age group can be derived from
their family’s socioeconomic status.

b Administrative, managerial, professional, and related occupations
¢ Administrative and clerical occupations or manual workers
d Comprises women with only basic education, as well as without education

in Finland, and those not graduating from elementary school.
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¢ Chlamydia, gonorrhoea or syphilis two years prior to LARC initiation

f As entered in the electronic patient records within two years before LARC
insertion

Modified from Saloranta T et al. Free-of-charge long-acting reversible
contraception: two-year discontinuation, its risk factors, and reasons,
American Journal of Obstetrics and Gynecology 2020;223(6):886. doi:
10.1016/j.0jog.2020.06.023.Copyright © [2020] (Elsevier). and

reproduced with permission from Elsevier.
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5.2 USERS OF FAMILY PLANNING SERVICES

Women using the services were younger than the women who did not use
the services, and the probability of using the services peaked at the age of
23 years (Figure 13).

%2=960.9 P <0.001

0.30 — -

0.25 + -

0.20 + -

Probability of service use

0.15 — -

0.10 + -

T T T T T T T
15 20 25 30 35 40 45

Age

Figure 13. A restricted cubic spline of differences in the probability of
using family planning services according to continuous age. The
probability of service use is the proportion of all women of the
corresponding age living in Vantaa using the services.

Reproduced with permission from SAGE publications previously published in Saloranta T et
al. Use of universally offered family planning services — a cohort study in the city of
Vantaa, Helsinki metropolitan areq, Finland. Scand J Public Health; 1-9 Copyright ©
[2021] (SAGE Publishing). DOI: https://doi.org/10.1177/14034948211002745
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In univariate logistic regression analysis, all the sociodemographic and
reproductive characteristics evaluated, i.e., age, history of delivery or
induced abortion, STI, gynaecological and psychiatric diagnoses described
previously, socioeconomic and marital status, and educational attainments,
had a statistically significant association with service use. All these variables
were also included in the final multivariable logistic regression model, as
these remained significant when added to the multivariate model. In both
univariate testing and multivariate modelling, the association of service use
was positive with young age, being non-sterilised and having a history of
delivery, induced abortion, STI, and excessive, frequent and/or irregular
menstruation (N92), or pain and other conditions associated with female
genital organs and the menstrual cycle (N94). The associations of high
socioeconomic and educational status with service use were negative.

As many of the variables had significant interactions with age, we stratified
the multivariate model by age groups. Table 15 shows how the odds of
service use varied with age for several factors, such as marital status, history
of delivery, native language, socioeconomic status, and education in the
age-stratified logistic regression model. Teenagers who were not married,
had a history of delivery, induced abortion, STl or of pain and other
conditions associated with female genital organs and the menstrual cycle
(N94) were more likely to use the services. Women speaking a native
language other than Finnish /Swedish were less likely to use the services
when aged under 30 years, but as likely when aged 30-34 years, and
more likely in the age group of 35-44 years than women speaking
Finnish/Swedish (Table 15).
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5.3 DISCONTINUING FREE-OF-CHARGE LARC

Altogether, 2026 women initiated free-of-charge LARC. Most women (59%,
1199 women) chose LNG-IUS. Almost all, 90% (1075), initiated the 52-mg
LNG-IUS, and only 10% (124) the 13.5-mg LNG-IUS. Thus, both LNG-IUSs
were combined in the analyses. The etonogestrel-containing implant was
chosen by 633 women (99% of women initiating implants) and the
levonorgestrel-containing implant only by nine (1%). All 642 (32%) women
choosing implants were combined as one group. The Cu-lUD was the least
popular choice, as only 185 women (9%) chose it.

The median follow-up of the study was 1.9 years (interquartile range 1.0—
2.0). During this time, 514 women discontinued, yielding a two-year
cumulative discontinuation rate for all LARC methods of 28.3 per 100
women-years (95% Cl 26.2—-30.4). Of those discontinuing, 263 were LNG-
IUS, 187 implant and 64 Cu-1UD users. LNG-IUS users had the lowest
cumulative discontinuation rate, with 24.2 (95% Cl 21.7-26.9) discontinuing
at two years, followed by implants, with 33.3 (95% Cl 29.5-37.4)
discontinuing and Cu-IUDs, with 37.8 discontinuing per 100 women-years
(95% Cl 31.0—-45.7). The cumulative discontinuation incidence curves for
LNG-IUSs and Cu-lUDs differed significantly (p < 0.001) (Figure 14).

When compared to LNG-IUSs, the crude IRRs of discontinuation were 1.38
(95% Cl 1.15, 1.67) for implants and 1.80 (95% CI 1.37, 2.37) for Cu-
IUDs. The categorical age, delivery in the year preceding LARC insertion,
native language, a history of STl two years prior to LARC insertion,
socioeconomic status, and having only basic education were significantly
associated with LARC discontinuation in univariate analysis. Socioeconomic
status and basic education were significantly associated with age and were,
thus, left out of the final multivariate model. No significant association was
found for marital status, parity, history of abortion, having only basic
education at the age of 25 years or over, and smoking status.

When compared to LNG-IUSs with the adjusted Poisson regression model,
the IRRs for discontinuation were 1.29 (95% Cl 1.05, 1.58) for implants and
1.68 (95% CI 1.27, 2.22) for Cu-lUDs. Women aged 15-19 years (IRR
1.58; 95% Cl 1.17, 2.14) and 20-29 years (1.35; 95% Cl 1.11, 1.63)
were more likely to discontinue LARC methods than women aged 30-44
years. Women who had delivered within the previous year (IRR 1.36; 95%
Cl 1.13, 1.65), spoke another native language than Finnish or Swedish
(1.31; 95% Cl 1.06, 1.63) or had a history of a sexually transmitted
infection (1.62; 95% Cl 1.07, 2.46) were also more likely to discontinue
using their chosen LARC method.
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LNG-IUS = Implant Cu-IUD
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Figure 14. Cumulative two-year discontinuation of different LARC
methods.

LNG-IUS, levonorgestrel-releasing intrauterine system
Cu-IUD, copper intrauterine device

P-value calculated with the log-rank test for LNG-IUS and Cu-IUD curves as
LNG-IUS and implant curves crossed

Reproduced with permission from Elsevier, previously published in Saloranta T et
al. Free-of-charge long-acting reversible contraception: two-year discontinuation,
its risk factors, and reasons, American Journal of Obstetrics and Gynecology
2020;223(6):886. doi: 10.1016/j.ajog.2020.06.023.Copyright © [2020]
(Elsevier). and reproduced with permission from Elsevier.
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Bleeding disturbances were the most common reason for discontinuation.
One in five women discontinuing LNG-IUSs, seven out of ten discontinuing
implants and four out of ten discontinuing Cu-lUDs reported this (Figure 15).
Heavy bleeding was more common among women discontinuing Cu-lUDs
than among women discontinuing LNG-IUSs or implants. One in five IUD
users reported abdominal pain as a reason for discontinuation but few
women discontinuing implants reported this reason.

80

70

% of women discontinuing
w N 0 o
o 1S} o o

N
o
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, -l — -

Wish to Bleeding Heavy Abdominal
conceive disturbances menstrual pain or
bleeding cramping

LNG-IUS ®Implant = Cu-lUD

Figure 15. The most common reasons for discontinuation of different
LARC methods.
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In the age-stratified analysis conducted as a sensitivity analysis, no
significant associations of socioeconomic status or basic education with
discontinuation were found. Among women aged 20-29 years, the crude
cumulative discontinuation rate of LNG-IUSs was lower than that of implants
and Cu-lUDs. In other age groups, parallel but not significant differences
between LNG-IUSs, implants, and Cu-IUDs were observed. When excluding
women aged 15-19, the same variables were associated with
discontinuation as in the whole study cohort.

As a sensitivity analysis, we also evaluated discontinuation among the 58%
of women who attended family planning clinics during the follow-up. Among
these women, the cumulative discontinuation incidences were much higher
than those in the whole study cohort, including many women with no contacts
to the service systems and thus assumed to continue use. Nevertheless, the
method-specific IRRs for discontinuation were similar to those in the whole
study cohort.
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5.4 PROVISION OF FREE-OF-CHARGE LARC AND THE NEED FOR
INDUCED ABORTIONS

During the mean follow-up of 2.0 years (SD 0.7) between 1 January 2013
and 28 February 28 2016, altogether 78,500 woman-years of follow-up
were accumulated. During this time, 996 women in total experienced an
induced abortion in the study cohorts, yielding a crude incidence rate of
induced abortions of 12.3 per 1,000 woman-years (95% CI 11.6-13.1).

Of the abortions, 259 (26%) were among women using the services of
family planning clinics, and 737 (74%) among women not using these
services. This yielded crude induced abortion rates of 12.92 (95% ClI
11.44-14.54) and 12.60 (95% CI 11.73-13.53) per 1000 woman-years
for service users and service non-users, respectively.

Among the service users, only 16 abortions (6%) were among women
initiating free-of-charge LARCs and 243 (94%) were among women not
choosing LARC methods. These figures produced a crude induced abortion
rate of 3.88 (95% Cl 2.40-6.01) per 1,000 woman-years among LARC
users and 15.25 (95% Cl 13.45-17.23) among women not choosing LARCs.
Among non-service users age-matched with LARC users, this rate was 11.10
(95% Cl 9.33-13.11), and among women age-matched with women not
choosing LARCs the rate was 12.97 (95% CI 11.98-14.02).

The Kaplan-Meier estimates of the probability of not having an induced
abortion for the four cohorts during follow-up are presented in Figure 16.

When adjusting for age, socioeconomic status, marital status, previous
pregnancy and previous abortion, the incidence rate ratio (IRR) of induced
abortions among LARC users was significantly lower compared to women
not choosing LARCs (0.20, 95% Cl 0.11- 0.32), and also compared to age-
matched non-service users (0.26, 95% Cl 0.14-0.43). The IRRs were similar
when comparing the women not choosing LARCs with their age-matched non-
service users (1.01, 95% CI 0.87-1.18).

When accounting for potential immortality time bias as a sensitivity analysis,
a similar crude incidence rate for induced abortions (14.88, 95% Cl 13.12—
16.80) was found as in the main results (15.25, 95% Cl 13.45-17.23).
Immortality bias means a time period during the follow-up when the
exposed group cannot experience the outcome and are thus “immortal”. An
immortality time bias in this study could have formed between a visit to the
family planning clinic to receive counselling on LARCs and the LARC insertion.
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Probability of no abortion

p < 0.0001

= LARC
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0.95 = * Population Controls (No-LARC)
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Figure 16. Kaplan-Meier estimates of survival without the need for an
induced abortion among the four study cohorts.

LARC, long-acting reversible contraception
LARC cohort, women initiating LARC methods free of charge in 2013-2014

No LARC cohort, women attending the family planning clinics, but not initiating LARC
methods. The reasons for attending the clinics, and the contraceptive methods used varied,
but did not include LARC methods.

Population controls (LARC), women not using family planning services age-matched with
free-of-charge LARC initiators

Population controls (No LARC), women not using family planning services age-matched with
women attending the clinics but not initiating free-of-charge LARC methods

The difference between curves assessed with the log-rank test.

Reproduced with permission from Wolters Kluwer Health, Inc., previously published in
Gyllenberg, F; Saloranta, T ; But, A; Gissler, M; Heikinheimo, O Induced Abortion in a
Population Entitled to Free-of-Charge Long-Acting Reversible Contraception, Obstetrics &
Gynecology: 2018;132(6):1453-1460 doi: 10.1097 /A0G.0000000000002966
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5.5 USE OF REPRODUCTIVE HEALTH SERVICES AMONG USERS
OF SHORT- AND LONG-ACTING REVERSIBLE CONTRACEPTIVES

Altogether 5,839 women attending family planning clinic services and
initiating free-of-charge LARCs or initiating, switching between, or continuing
SARC methods in 2013-2014 were followed for two years. During the
follow-up, 4,397 women (75.3%) had at least one visit to a family planning
clinic, or to primary or specialized care for gynaecological reasons. During
these two years, a total of 11,290 visits accumulated. Most visits, 7,260
(64.3%), were to family planning clinics. Of the family planning clinic visits,
3,804 (52.4%) were for routine follow-up and 3,456 (47.6%) for other
reasons such as method switching, troubleshooting or discontinuation. Of all
visits 4,030 (35.7%) were for gynaecological reasons, 3,385 (84.0%) to
primary care, and 645 (16.0%) to specialized health care.

Altogether, there were 96.1 visits (95% Cl 92.8-99.5) per 100 woman-
years among LARC initiators, 124.5 (95% Cl 120.6—128.5) among SARC
initiators or switchers and 80.9 (95% Cl 78.5-83.4) among SARC
continuers, including all visit reasons to family planning clinics and for
gynaecological reasons to primary or specialized care.

When excluding routine follow-up visits, LARC initiators had similar rates of
additional visits for gynecological reasons to primary or specialized care, or
for other reasons than routine checkups to family planning clinics (adjusted
IRR 0.93, 95% ClI 0.82-1.05) as SARC initiators or switchers. SARC
continuers, on the other hand, had lower rates of these additional visits
(adjusted IRRs 0.65, 95% ClI 0.59—0.72) than SARC initiators or switchers
(Figure 17).
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B. Any gynecological reasons and other than routine checkups at family planning clinics

60

I
o

% of women

n
=]

1 2 3

4 5 >5

Number of times visited

Group Visited n (%) Crude IRR (95%CI) Adj. IRR (95%CI)

LARC initiation 839 (49.7)  0.96 (0.87-1.07) 0.93 (0.82-1.05)
SARC initiation/switch 892 (58.5) Ref. Ref.

B SARC continuation 1094 (41.7)  0.62 (0.56-0.69) 0.65 (0.59-0.72)
All 2825 (48.4) NA NA

Figure 17. Visits at the family planning clinics for reasons other than
routine checkups and visits for all gynecological reasons in primary and
specialized care.

LARC, long-acting reversible contraception
SARC, short-acting reversible contraception

IRR, incidence rate ratio

Both groups of SARC users had more routine follow-up visits than LARC
initiators (56.9% and 55.1% vs 39.1%). During the time of the study, SARC
initiators were recommended a follow-up visit within 12 to 18 months. In
2013, LARC initiators were recommended a follow-up visit within six months
of initiation, but this follow-up visit was no longer recommended in 2014.
Table 16 presents the total numbers of visits and the total costs for the
municipality, taking the cost of the contraceptive and the use of reproductive
services into account.
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Table 16. The costs for the municipality of the contraceptive method and
the use of reproductive health services within two years per 100 women

(240,241).
LARC SARC SARC
initiation initiation or continuation
(n=1,689) switching (n=2,626)
(n=1,524)
Routine check-upsab
Total number of 702 1,413 1,689
visits
Visits/100 women 20.8 (19.3- 46.4 32.2
22.4) (44.0—48.8) (30.6-33.7)
Cost (€) of visits / 1,290 (1,197- 2,877 1,996
100 women 1,389) (2,728-3,026) (1,897-2,089)
Other than routine
check-upsab
Total number of 1,180 969 1,044
visits
Visits/100 women 34.9 31.8 19.9
(33.0-37.0) (29.8-33.9) (18.7-21.1)
Cost (€) of visits / 2,164 1,972 1,234
100 women (2,046—2,294) (1,848-2,102) (1,159-1,308)
Visits for
gynaecological
reasons to primary
care®
Total number of 1,108 1,103 1,174
visits
Visits/100 women 32.8 36.2 22.4
(30.9-34.8) (34.1-38.4) (21.1-23.7)
Cost (€) of visits / 2,722 3,005 1,859
100 womene¢ (2,565-2,888) (2,830-3,187) (1,751-1,967)
Visits for
gynaecological
reasons to
specialized care®
Total number of 238 133 274
visits
Visits/100 women 7.0 (6.2-8.0) 4.4 (3.7-5.2) 5.2 (4.6-5.9)
Cost (€) of visits 2,030 1,276 1,508

per 100 womend

(1,798-2,320)

(1,073-1,508)

(1,334-1,711)
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Visits for pre and
post abortion care to
family planning
clinicsP
Total number of
visits

19

177 67

Visits/100 women 0.6 (0.3-0.9) 5.8 (5.0-6.7) 1.3 (1.0-1.6)
Cost (€) of visits 37 (19-56) 360 81 (62-99)
per 100 womend (310-415)
Induced abortions
Total number of 10 67 36
abortions
Abortions/100 0.3 (0.1-0.5) 2.2 (1.7-2.8) 0.7 (0.5-0.9)
women
Cost (€) of 232 1,698 540
abortions per 100 (77-386) (1,312-2,162) (386—-695)
women¢d
Additional post-
abortion visits to
specialized cared
Total number of 17 218 44
visits
Visits/100 women 0.5 (0.3-0.8) 7.2 (6.2-8.2) 0.8 (0.6-1.1)
Cost (€) of visits 145 2,088 232
per 100 womend (87—-232) (1,798-2,378) (174-319)
Cost (€) of 10000 0 0]
method/100 women
for the municipalityf
Total cost (€) in two 18,620 13,276 7,450
years per 100 (17,789—- (11,899- (6,763-8,188)
women 19,565) 14,778)

LARC, long-acting reversible contraception, SARC, short-acting reversible

contraception

@ Excluding visits for abortion care.

b Visits to family planning clinics. In 2017, the cost of a doctor appointment in
primary care was €83 and for a nurse visit €45. At family planning clinics, 45% of
visits were appointments with a doctor and 55% with a nurse. The mean cost of a

visit was €62.

¢ln 2017, the cost of an appointment with a primary care doctor was €83.
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dln 2021, the cost of an outpatient gynaecological visit in was €235 and an
emergency visit €345. Half of the visits were assumed to be emergency visits, and
the mean cost was thus €290.

eln 2021, the cost of a medical induced abortion under 10 weeks of gestation with
one visit at the clinic was €750 and a surgical abortion €1180. 95% of the

abortions were medical, yielding a mean price of €772 per abortion.

fThe mean cost for a LARC method was €100 in 2021 according to the pricing of
the Hospital District of Helsinki and Uusimaa.
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Altogether, 114 (7.5%) women among SARC initiators and 131 (5%)
among SARC continuers attended family planning clinics for a LARC
procedure, namely a LARC insertion, during the two-year follow-up.

LARC initiators used health services for all gynaecological reasons similarly
to SARC initiators or switchers, as seen in Table 16. In contrast, compared to
SARC initiators or switchers, SARC continuers used the services less often for
all gynaecological reasons, including menstrual problems and vaginal
infections. Compared to SARC initiators or switchers, LARC initiators and
SARC continuers had less need for abortion care. LARC initiators had more
visits with a diagnosis of pelvic inflammatory disease (PID) than SARC
initiators or switchers, but were less often diagnosed with an STI. (Table 17)
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Table 17. The adjusted incidence rate ratios (IRRs) for service use for
gynaecological reasons in primary and specialized care among women
initiating free-of-charge LARC, or initiating, switching between or

continuing SARC methods.

Reason for visiting LARC SARC SARC
initiators initiators or continuers
n=1689 switchers n=2626
(95% CI) n=1524 (95% ClI)

(95% CI)

All gynaecological 0.84 Ref. 0.68

reasons ° (0.70-1.01) (0.58-0.79)

Menstrual problems 0.86 Ref. 0.58

(0.69-1.09) (0.47-0.71)

Vaginal infections © 0.85 Ref. 0.59

(0.61-1.17) (0.45-0.78)

Visits for abortion 0.05 Ref. 0.16

care © (0.03-0.08) (0.11-0.24)

Diagnoses of STlIs P 0.62 Ref. 0.75

(0.41-0.94) (0.55-1.03)

Pelvic inflammatory 3.06 Ref. 1.06

disease diagnoses (1.54-6.06) (0.53-2.11)

Calculated with negative binomial regression, adjusted with categorical

age, history of pregnancy and history of sexually transmitted infection or
visits for gynaecological reasons to primary or specialized health care or
visits to family planning clinics within the previous year.

LARC, long-acting reversible contraception; SARC, short-acting reversible
contraception; STI, sexually transmitted infection

o |In primary or specialized health care. b According to the register of
infectious diseases, including chlamydia, gonorrhoea and syphilis.



In age-categorized analyses (Figure 18, Table 18), women aged under 20
had the highest number of visits for all gynaecological reasons and other
reasons than routine follow-up. As age increased, service use decreased. In
absolute numbers, LARC initiators aged under 30 years used services more
than SARC initiators or switchers of the same age. When adjusting for prior
pregnancies and service use within the previous year, this difference
disappeared. No difference in service use was found between LARC
initiators aged 30-34 years and SARC initiators, switchers or continuers of
the same age. In all other age groups, SARC continuers attended services
less than LARC initiators or SARC initiators or switchers.
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LARC initiation

SARC initiation or
switch

+ SARC
continuation

Visit rate per 100 woman-years with 95% CI

N
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Figure 18. Visit rate with 95% confidence intervals (Cl) to primary and
specialized care for all gynaecological reasons and for other reasons
than routine check-ups to family planning clinics according to five age
groups and study groups.

LARC, long-acting reversible contraception; SARC, short-acting reversible
contraception; Cl, confidence interval

Reproduced with permission from Springer Nature, previously published in Saloranta, T.H.,
Gyllenberg, F.K., But, A. et al. Use of reproductive health services among women using
long- or short-acting contraceptive methods — a register-based cohort study from Finland.
BMC Public Health 22, 1185 (2022). https://doi.org/10.1186/s12889-022-13581-3
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Table 18. Visits for gynaecological reasons to primary and specialized
care according to study groups divided into five age categories.

Age category Visited  Visits per Crude IRR Adjusted
n (%) 100 (95%ClI) IRR
woman- (95%ClI)
years
(95% ClI)
15-19 years
LARC initiation 128 110.3 1.23 0.88
(n=195) (65.6) (100.1- (1.01-1.51) (0.70-1.09)
121.2)
SARC initiation or 485 89.4
switch (65.2) (84.6— Ref. Ref.
(n = 744) 94.3)
SARC 300 62.7 0.70 0.58
continuation (52.0) (58.2— (0.60-0.81) (0.50-0.68)
(n=577) 67.4)
All (n =1,516) 913 93.8 Not Not
(60.2) (90.4— applicable  applicable
97.3)
20-24 years
LARC initiation 208 99.9 1.25 1.05
(n=342) (60.8) (92.5- (1.01-1.56) (0.83-1.32)
107.6)
SARC initiation or 216 79.6
switch (56.1) (73.4—- Ref. Ref.
(n = 385) 86.2)
SARC 383 49.8 0.63 (0.52— 0.65 (0.54-
continuation (41.9) (46.6— 0.75) 0.78)
(n=914) 53.1)
All (n = 1,641) 807 67.2 Not Not
(49.2) (64.4— applicable applicable
70.1)
25-29 years
LARC initiation (n 207 76.7 1.30 (0.98- 1.06 (0.79-
= 390) (53.1) (70.6— 1.72) 1.43)
83.1)
SARC initiation or 94 58.9
switch (49.2) (51.5—- Ref. Ref.
(n=191) 67.1)
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SARC 207 41.3 0.70 (0.53- 0.70 (0.53—-

continuation (37.8) (37.6— 0.92) 0.93)
(n = 547) 45.3)
All (n =1,128) 509 56.5 Not Not
(45.0) (53.5- applicable  applicable
59.7)
30-34 years
LARC initiation (n 170 53.9 1.07 (0.72— 0.86 (0.57-
= 428) (39.7) (49.1— 1.58) 1.28)
59.0)
SARC initiation or 48 50.5
switch (45.3) (41.4— Ref. Ref.
(n=106) 61.0)
SARC 128 46.9 0.93 (0.62— 0.90 (0.60-
continuation (37.9) (41.9- 1.40) 1.36)
(n = 338) 52.4)
All (n = 872) 346 50.7 Not Not
(39.7) (47.5— applicable  applicable
54.2)
35-44 years
LARC initiation (n 128 55.8 1.02 (0.67— 0.87 (0.56—
= 334) (37.7) (50.3- 1.56) 1.35)
61.8)
SARC initiation or 49 54.6
switch (50.0) (44.7- Ref. Ref.
(n = 98) 66.0)
SARC 76 31.4 0.58 (0.37— 0.57 (0.36—
continuation (30.4) (26.7- 0.90) 0.90)
(n = 250) 36.7)
All (n = 682) 251 46.7 Not Not
(36.8) (43.1- applicable  applicable
50.5)

LARC, long-acting reversible contraception; SARC, short-acting reversible
contraception; Cl, confidence interval; IRR, incidence rate ratio, calculated with
negative binomial regression, adjusted with history of pregnancy and history of
sexually transmitted infection, or visits for gynaecological reasons to primary or
specialized health care or visits to family planning clinics within the previous year

Reproduced with permission from Springer Nature, previously published in Saloranta, T.H.,
Gyllenberg, F.K., But, A. et al. Use of reproductive health services among women using
long- or short-acting contraceptive methods — a register-based cohort study from Finland.
BMC Public Health 22, 1185 (2022). https://doi.org/10.1186/512889-022-13581-3
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We also analysed the users of different LARC methods separately. Cu-IUD
users attended family planning clinics more in comparison to LNG-IUS users
for other reasons than routine follow-up (adjusted IRR 1.48, 95% CI 1.12—
1.94), but similarly for gynaecological reasons in primary or specialized
care. Cu-lUD users needed abortion care more often than LNG-IUS users
(adjusted IRR 13.81, 95% Cl 2.28-83.80). Implant users attended the
family planning clinics less for routine follow-up (adjusted IRR 0.41, 95% ClI
0.33-0.52) compared to LNG-IUS users. They also attended primary and
specialized care less for vaginal infections (adjusted IRR 0.55, 95% Cl
0.33-0.93) and PID diagnoses (adjusted IRR 0.41, 95% Cl 0.18-0.91), but

more for abortion care (adjusted IRR 6.69, 95% CI 1.48-30.24) than LNG-
IUS users.
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6 DISCUSSION

6.1 SUMMARY OF MAIN FINDINGS

In this thesis study, we found that young women were more likely to use
family planning services and to discontinue free-of-charge LARC methods
than women over 30 years of age, as were women with a history of
delivery or a history of an STl. Women speaking a native language other
than Finnish or Swedish were less likely to use the services, but more likely to
discontinue free-of-charge LARC methods.

Free-of-charge LARCs had a reasonably low discontinuation rate, with 28%
of women discontinuing within two years of use. Most women discontinued
due to problems with the method, and only 16% due to a wish to conceive.
The most common problems with all LARC methods were bleeding
disturbances. The discontinuation rate of LNG-IUSs was the lowest, with 24
% discontinuing within two years, followed by implants (33%) and Cu-lUDs
(38%).

Choosing free-of-charge LARCs reduced the need for abortion care by
80% compared to all other contraceptive options, and by 90-95%
compared to initiating or switching between SARC methods. Compared to
continuing with the familiar SARC method, free-of-charge LARCs halved the
need for abortion care.

Women initiating free-of-charge LARCs had a similar need for overall
reproductive health services concerning gynaecological problems and
method-related issues fo women initiating or switching between SARC
methods. Women continuing with their familiar SARC method had less need
for reproductive health services than women initiating or switching between
methods.

6.2 COMPARISON WITH PREVIOUS STUDIES
6.2.1 USERS OF FAMILY PLANNING SERVICES

Prior studies on users of family planning services have been based on
aggregated-level data, and knowledge of the associations of parity,
previous abortions or STls with service use is thus scarce. The city of Vantaa
offers family planning services differently compared to other Finnish
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municipalities and to international settings. Nevertheless, the results
regarding the association of age, marital status and nativity with family
planning service use are quite similar compared tfo interview-based
National Survey of Family Growth data concerning the use of contraceptive
services overall in the US (5). Studies in the UK and the US have similarly
revealed that high proportions of service users are young women
(5,52,53,242). This is logical, as pregnancy intentions are uncommon among
young, and especially teenaged women (49,50).

Being young, parous and having a history of induced abortion or STl all
indicate sexual activity and/or fertility and could be expected to associate
with the use of family planning services, as was also seen in this study. In
contrast, a UK study revealed that nulliparous women used services more
than parous women (52). Legislation and service provision are different in
the UK, the US, and Finland, which could explain the results to some extent.
In Finland, a post-delivery follow-up is required to receive maternity
allowances. According to recommendations in the national guidelines and
legislation, contraception is required to be discussed at these visits (243).
The higher use of services among parous women probably indicates a
higher awareness of both fertility and the services.

A recent study in Vantaa found that parous women were more likely to
initiate LARC methods than nulliparous women (233). The high use of LARC
methods could explain why parous women are less likely to use hormonal
contraception (244) but more likely to use family planning services as
demonstrated in study |. LARCs require prescriptions only once in three to
seven years, and LARC use can, thus, be missed when using prescription
data.

Abortion referrals in Vantaa are centralised in family planning clinics, which
probably explains the finding that women with a history of induced
abortion used the services more across all age groups than women without
such a history, as the women with a history of induced abortion were likely
to be aware of the services. According to a recent Finnish study using data
on redeemed prescriptions, women with a history of induced abortion used
all hormonal contraception at lower rates compared to women with no such
history (244). This discrepancy could be explained by the fact that
especially young women with a history of abortion were more likely to
initiate LARC methods in Vantaa (233).

Previous studies have reported that immigrants use health services less than
or at most equally to native populations (57). In the US, women with an
immigrant background use reproductive health services at lower rates
compared to native women (58). Concurringly, we found that young women
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aged under 30 with a foreign native language used services less compared
to native-speaking women of a similar age. The non-native women living in
Finland have diverse backgrounds, and possibly differing needs and plans
for growing the family compared to native women. In some ethnic groups
sexual activity may not be seen as permissible for unmarried young women.
Immigrant women may also desire pregnancy at a younger age than native
women. These factors can contribute to the lower use of family planning
services. Conflicting with previous studies, we found non-native women older
than 30 years to use the services similarly or even at higher rates than
native women. These women could have received information on the services

through maternity care in previous pregnancies or have needs for spacing
births.

Women of all ages with lower educational attainments used services more
than women with the highest educational level. It is possible that less
educated women are less likely to be able to use more expensive private
health care or are less likely to have occupational health care offered by
their employer. They could also have higher service needs than women with
a higher education due to general health issues. Furthermore, it is possible
that the plans for childbearing are different among women with different
educational levels, as a study from the UK found that women with the
highest level of education used contraceptive services the least (52), and a
recent study in Finland demonstrated that fecundity is declining among all
women except those with the highest educational level (56).

Hormonal contraceptives are often the first-line option for the treatment of
excessive or painful menstruation. Thus, women experiencing these symptoms
are likely to have higher needs for contraceptive services. Women with
mental health disorders may also have increased needs for family planning
services (245). On the other hand, as the national registers only contain
data on diagnoses in public health care, women with gynaecological or
mental health disorder diagnoses in these registers have used public services
previously and may be more likely to return to these already familiar
services. This could partially explain the higher use of public family planning
services among these women.

6.2.2 DISCONTINUING LARC

The overall discontinuation rates of LARC methods provided free of charge
were quite similar to previous findings from mixed-payer settings in real life
(14,18-20) and in clinical trials (16,62). Similarly to the CHOICE study in

119



the St. Louis region of the US, we found higher discontinuation rates among
implant users than LNG-IUS users (14). The discontinuation rate among
implant users could be higher partly due to these users being younger than
users of intrauterine contraception, as young women discontinue LARC
methods more often than older women (14,18,20,246). Contrary to our
results of Cu-IUD users discontinuing more often than LNG-IUS users, the
CHOICE study and other previous studies found similar rates of
discontinuation among Cu-IUD and LNG-IUS users (14,17,18,20). The age
distribution of the users could explain these differences. The women
initiating Cu-lUDs in Vantaa were younger than those initiating LNG-IUSs,
and in other previous studies, women choosing Cu-lUDs were of the same
age or older than women choosing LNG-IUSs (14,18,20). Even so, the
differences in discontinuation between methods remained significant when
adjusting for age in our study.

Similarly to previous studies, we found no association between education or
socioeconomic status and discontinuation (14,20). This is reassuring, as it
would be worrisome if women with a lower level of education or financial
resources would have less access to method removal.

Previous findings on the association of parity with LARC discontinuation are
inconsistent (14,18,20). We found that nulliparous and parous women had
similar discontinuation rates, reaffirming that LARC use is also highly
acceptable for nulliparous women.

The finding that women with a recent history of an STl are at higher risk of
discontinuation is in line with the findings from the CHOICE study (14).
Having had an STI may be an indicator of risky behaviour such as non-
adherence to contraception. A recurring STI during LARC use could also be
an explanation, as previous STl might be a risk factor for a subsequent one
(247). STlIs such as chlamydia and gonorrhoea commonly cause irregular
vaginal bleeding, and troubles with bleeding were the most common reason
for discontinuation.

Receiving counselling in a language other than the native language could
influence discontinuation, as women speaking foreign native languages
discontinued more frequently than women speaking Finnish/Swedish. It is
also possible that cultural perceptions affect predispositions ,for example, to
bleeding profiles. Women often find bleeding control to be an important
quality of contraceptive methods (248). As many as 50-80% of LNG-IUS
and implant users experience unscheduled bleedings (249). Unlike the
bleeding patterns with implants, the unscheduled bleedings with LNG-IUS
tend to subside with continuing use (249). These facts and previous studies
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are in line with the present results that women had implants removed more
often due to bleeding disturbances than LNG-IUSs (250,251).

6.2.3 PROVISION OF FREE-OF-CHARGE LARC AND THE NEED FOR INDUCED
ABORTIONS

The 80% lower need for abortion care among LARC users compared to
users of all other contraceptive options is in line with the results of the
CHOICE study and highlights the superior contraceptive efficacy of LARC
methods (21,68). In the CHOICE study, abortion rates among study
participants receiving all the contraceptive methods free of charge were
less than half of regional and national rates (229). Moreover, providing
LARC methods in post-abortion care has been shown to halve the need for
repeat abortion (23,252,253).

The proportion of women initiating LARC methods among those using family
planning services in Vantaa was substantially lower than the proportion of
women initiating LARC methods in the CHOICE study, i.e, 21% vs. 75%.
However, in the CHOICE study, all study participants entered the study to
initiate contraception, while in Vantaa, many women also attended the
family planning clinics for other reasons, such as method follow-up or sexual
issues (254).

When comparing the need for abortion care among LARC initiators and
SARC initiators or switchers, LARC initiators had a 90-95% lower odds of
needing these services. This is in line with previous studies in the US on the
provision on free-of-charge LARC and the need for induced abortions, and
with the higher efficacy and higher continuation with LARC methods
compared to SARC methods (12,21,22,25,68,229). It is noteworthy that
SARC continuers had twice as high odds of needing abortion services
compared to LARC initiators, but 80% lower odds than SARC initiators or
switchers. As continuing users are likely to be satisfied users, this
demonstrates the importance of women'’s satisfaction to method adherence
and contraceptive effectiveness.
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6.2.4 USE OF REPRODUCTIVE HEALTH SERVICES AMONG USERS OF SHORT-
AND LONG-ACTING REVERSIBLE CONTRACEPTIVES

Previous research on the effects of free-of-charge LARC programmes has
lacked data on the overall use of reproductive health services. One could
speculate that LARC users would need reproductive health services less than
SARC users, as LARC methods have a higher continuation rate than SARC
methods (14). Contrary to this, we found that free-of-charge LARC initiators
used reproductive health services similarly to SARC initiators or switchers for
method-related or gynaecological reasons. LARC initiators aged under 30
used reproductive health services even more than the same-aged SARC
initiators or switchers. This may be due to young women reacting more to the
common side effects of LARC methods. The finding that women continuing
with the same SARC method used overall reproductive health services less
than women initiating LARC or SARC methods underlines the importance of
method continuation and thus user satisfaction with even the resources
needed to organize reproductive health services.

When counting the costs for the municipality, the women continuing with the
same SARC method used the least financial resources, and the women
initiating LARC methods the most. The savings from the abortions averted
did not cover the costs of the methods and the other services needed. If
SARC methods would also have been paid for by the municipality, the costs
would have been more even. Even then, the costs of the SARC continuers
would have been the lowest, but the SARC initiators would have surpassed
the costs of LARC initiators when assuming a cost of the methods of €40 per
year per SARC user.

SARC users attended more routine follow-up visits than LARC initiators.
Nevertheless, only 55% of SARC users attended a routine check-up within
the two-year follow-up. We speculate that this reflects a low continuation
rate among SARC users, as prescriptions expired after a year.
Unfortunately, little is known about the real-life continuation rates for SARC
methods in Finland. While previous studies have yielded conflicting results
when comparing the incidence of STIs between LARC users and women using
other methods, we found a similar STl incidence among LARC initiators and
SARC users, and likewise among women initiating different LARC methods
(255,256). The odds of STls were increased among LARC initiators in the
CHOICE study, but similar odds for LARC users and non-users were found in
a study on adolescents in New York (255,256). Annual testing for STls was
offered in both of these studies (255,256). In Vantaa, STl testing was mainly
based on the request of the women or on having symptoms related to STIs,
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but opportunistic screening was also offered. It is possible that SARC users
were more often offered STl testing as they had more frequent check-up
visits than LARC users.

LARC users had more visits with a PID diagnosis than SARC users, and IUD
users more than implant users. Clinicians may be more prone to suspecting
PIDs among IUD users than the users of other methods especially as pelvic
pain is a common adverse effect of IUDs (15,16). Distinguishing pelvic pain
clinically from a true PID is challenging (257).

In line with the finding that Cu-IUD users have higher rates of discontinuation
due to increased bleeding and cramping, they also attended services more
for other reasons than routine checkups compared to LNG-IUS users. Cu-IlUD
users also needed more services for abortion care than LNG-IUS users,
probably due to the higher discontinuation rate, but also due to the lower
contraceptive efficacy compared to LNG-IUSs, as also seen in the large
prospective EURAS cohort (258).

6.3 STRENGTHS AND LIMITATIONS

6.3.1 DATA SOURCES AND PARTICIPANTS

The data used in this thesis were derived from reliable, comprehensive and
validated Finnish national health registers (259—261). These data can be
combined using a social security code provided for every Finnish citizen
since the 1960s. Although comprehensive, the register data have
shortcomings. For example, data on relationship status are incomplete, as
cohabitation is not registered in Finland without a specific application to
register a partnership. Thus, in this thesis, only being married or not was
used to represent being in a relationship. Moreover, ethnicity or race are
forbidden to be registered by the Personal Data Act (262). The self-
reported native language is registered and was used to describe a
potential immigrant status and represent ethnicity. However, preferences fo
choosing which language to report as a native language can differ among
women speaking more than one language.

Furthermore, educational attainments are only registered after the
mandatory nine-year basic education has been completed at the age of 16
years. Thus, for immigrant women who migrated to Finland after the age of
16, an educational attainment registered as ‘unknown’ represents a true
unknown. However, for women born in Finland or those who migrated as
children, the unknown educational attainment in the registers means
completing the basic nine-year schooling. For immigrant women,

123



reproductive characteristics can also be missing, as the Finnish registers only
contain information on pregnancies managed in Finland.

It would have been beneficial to have data on service use in the private
sector. Unfortunately, data on use of these services have only recently been
added to the registers maintained by the Finnish Institute of Health and
Welfare (263). Of the women of all ages in Vantaa, 18% attended a
private obstetrician-gynaecologist in 2013 (264). No data exist on the
proportion of appointments regarding contraception or on how many
women in the study cohorts used private services.

Data in patient registers also have shortcomings. The initiations and
removals of LARCs require contact with health services, and are therefore
systematically recorded in the medical records. Continuing LARC users, on
the other hand, often do not have regular contacts with health care, and thus
continuing LARC use is missed in the records. Furthermore, medical records
do not contain information on breastfeeding, or pregnancy intentions. This is
important, as predisposition towards pregnancy affects contraceptive choice
and adherence. Women with a positive attitude towards a possible
pregnancy often choose less reliable methods and are less consistent with
contraceptive use (149,150,152).

However, combining data from the national registers and local patient
registers allowed us to conduct a more detailed evaluation of both
discontinuation and service use. This enabled the identification of LARC
removals from the local patient registers, from diagnoses and procedure
codes from national registers, and using information on the occurrence of
pregnancies to detect discontinuation. Using the comprehensive register data
allowed us to adjust for many confounders when evaluating discontinuation,
the need for induced abortions and the use of reproductive health services.

A maijor strength of this thesis study is the complete coverage of all women
aged 15-44 years in Vantaa in 2013-2014. The study participants
represented all non-sterilized women eligible to initiate a free-of-charge
LARC and doing so or choosing other contraceptive options at family
planning clinics.

6.3.2. METHODOLOGICAL CONSIDERATIONS

Care was taken to select statistical methods that fitted the data when
addressing each research question. Poisson regression was used in the
discontinuation and abortion analyses, as it fitted the data and the
assumptions for a Cox hazards model were not met. In analysing service use
during follow-up, negative binomial regression was chosen, as it produced
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modelling that fitted the data well, and better than Poisson regression,
quasi-Poisson or zero-inflated Poisson, which were also explored. In all
statistical analyses, several confounders could be controlled for through
adjustment. We carefully selected the confounders for each statistical
model. Nevertheless, residual confounding by unknown factors cannot be
ruled out.

The Finnish health care system differs from other systems worldwide. This
limits the international generalisability of the results. The results regarding
discontinuation and service use are only generalizable to settings where the
family planning services are equally easily accessible and free of charge,
where the staff is experienced in supporting LARC continuation, and the
price does not form a barrier to the use of gynaecological services in
primary or specialized care.

Although all women in Vantaa using and not using the family planning
services were included in the study, satisfied LARC users may have been
missed among the service users, as they did not visit the clinics for regular
check-ups but were nevertheless within reach of the services. After the
initiation of the described, ongoing programme offering all women their first
LARC method free of charge in 2013, the use of LARC increased in Vantaa
(265). The programme may also have influenced the user profile of family
planning services.

In the discontinuation study, we analysed first-time LARC users, as only the
first LARC in a woman’s lifetime was provided free of charge. Thus, the
study presented discontinuation figures from an unselected population of
first-time LARC users, without probably satisfied re-initiators.

Regular follow-up appointments are no longer recommended for satisfied
LARC users (25,89). This challenges the evaluation of discontinuation rates in
real-life settings, as the medical records contain no systematic data on
continuing LARC use. If women with no data on continuing LARC were
excluded, the discontinuation rates would be overestimated. In this thesis, an
assumption was made that a woman continued LARC use if she had no
contacts with primary or specialized health care for LARC removal or
pregnancy. The follow-up ended when a woman moved away from Vantaa,
as she was no longer able to use the city’s services. Prior studies on real-life
discontinuation rates used similar assumptions (18,266). Based on the Finnish
national registers, removal events both in primary and specialized care, as
well as pregnancies, could be combined, minimizing the risk of a common
bias with non-attenders.

As there were no data on private health service use, neither were data
available on LARC removals in private health care. We were able to detect
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these removals if the women contacted public health services afterwards, for
example by contacting family planning clinics or visiting prenatal care.
Women with more financial assets are more likely to use high-cost private
health care. Nevertheless, it is likely that most women continue to use the
familiar, free-of-charge family planning services. It is noteworthy that the
findings regarding women aged under 20 using Cu-lUDs, should be
interpreted with caution, as the number of women in this group was low.

The Finnish national registers and the electronic patient registers in Vantaa
enabled the evaluation of providing free-of-charge LARCs at the
population level. The registers also enabled adjustments for known potential
confounders. However, the full adjusted model may be overfitted, as the
number of induced abortions among LARC users was low. The crude
comparisons were thus repeated between LARC users and the two fully
matched cohorts, which did not change the results. Immortal time bias was
also considered with sensitivity analyses, and it was not found to influence
the results.

Identifying SARC initiators, switchers and continuers from electronic patient
registers enabled a more detailed evaluation of the need for induced
abortions and overall reproductive services among women initiating free-of-
charge LARCs or choosing SARC methods. Data in the patient registers and
national registers were used to classify the service use in detail. These
comprehensive registers allowed a unique evaluation of the overall use of
reproductive health services.

It is fo be noted that women switching contraceptive method are likely to
have experienced problems with their prior method, which may not resolve
by switching. These women are thus likely to have additional service needs.
In addition, women initiating LNG-IUSs for therapeutical indications are
likely to have further service needs. The service use among LARC users may
have been underestimated, as women choosing LARC were older and had a
higher socioeconomic status, and therefore had better access to high-cost
private services. It would have been very beneficial to also have
information on the use of reproductive services in the private sector.
Unfortunately, no such information was available in the years of the study.

6.4 SUGGESTIONS FOR FURTHER RESEARCH

More research is needed on women'’s satisfaction with family planning
services. It would be important to modify family planning services to better
meet the needs of all women who require these services. More information
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on factors associated with discontinuation would be useful to offer more
individualized and woman-centred contraceptive counselling. Further
evaluation of reproductive health service use among women continuing
SARC and LARC methods would provide useful insights into the organization
of sufficient services for all women.

6.5 IMPLICATIONS FOR ORGANISING FAMILY PLANNING
SERVICES

When organising family planning services, it is important to consider that
young women have higher needs for these services. Young, non-native
women, on the other hand, can be underrepresented among service
users. Efforts are also needed in optimizing family planning services
for immigrant women.

More than 80% of the women discontinuing LARCs did so for other reasons
than pregnancy intentions. This implies a continuing high need for
contraception after discontinuing LARC. These women should be actively
counselled to find an effective contraceptive method that suits their
preferences to avoid contraceptive failures. Women discontinuing due to
adverse effects are unlikely to initiate the same method again
(19,267,268). This limits their contraceptive options and can result in the use
of less effective methods. Among LNG-IUS users, counselling on expected
bleeding patterns has been shown to improve user satisfaction and
continuation rates (269). In our study, problems with bleeding were the most
common reason for discontinuation, and even more common among implant
and Cu-IUD users than LNG-IUS users. It is important to have adequate
resources for counselling on the expected bleeding patterns and for
troubleshooting these problems when considering and while using LARC
methods.

According to our study, offering LARC methods free of charge is an
effective way to increase the use of these most efficient contraceptive
methods and to reduce the need for abortion care. Initiating a LARC method
free of charge reduced the need for abortion care by 80% compared to
all users of family planning clinics and population controls, by 90-95%
compared to initiating or switching a SARC method and by almost a half
compared to continuing the same SARC method.

Our results demonstrate that initiating a new contraceptive method often
results in further service use probably due to worries about adverse effects.
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This needs to be considered when implementing and designing free-of-
charge LARC programmes and resourcing family planning services. A
continuing user is likely to be a satisfied user, and user satisfaction with the
contraceptive method chosen means less resources are needed to provide
reproductive health services. Thus, emphasizing user satisfaction and
providing adequate counselling is not only good, woman-centred care, but
also financially wise and can save resources elsewhere.

To ensure that all women can take advantage of modern contraception,
access to comprehensive family planning services needs to be established.
The family planning services must be easily reached not only to initiate the
methods, but also to discontinue and especially, to support continuation via
troubleshooting while using the method. It is important to resource the
services sufficiently so that women have timely access to the services for all
these needs, and not just for method initiation. For modern contraception to
reach all women who wish to use it, it is important to tackle not only financial
barriers, but also barriers from within the service systems such as insufficient
access to services or disregarding the wishes of women in contraceptive
counselling (270). Only then can all women benefit from modern
contraception and have true control over their fertility.
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7 CONCLUSIONS

When evaluating the free-of-charge provision of LARC methods in primary
care, we found the following:

1. Young, sexually active and fertile women were reached well with
the family planning services in Vantaa, but service use was less
frequent among young women with a foreign native language.

2. All free-of-charge LARCs had a relatively high continuation rate,
with 70% of women continuing the use at two years. The use of
LNG-IUSs was more often continued than the use of implants or Cu-
IUDs.

3. Women choosing free-of-charge LARCs had an 80% lower need for
abortion care when compared to women attending family planning
clinics but not choosing free-of-charge LARCs, a 90-95% lower need
when compared to women initiating or switching between SARC
methods and a 50% lower need when compared to women
continuing with the same SARC method.

4. The use of reproductive health services was similar among women
initiating LARC or SARC methods. However, women continuing with
their familiar SARC method had a lower need for these services.
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