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Long-Acting Reversible Contraception Free
of Charge, Method Initiation, and Abortion

Rates in Finland

Frida Gyllenberg, MD, Mikael Juselius, PhD, Mika Gissler, PhD, and Oskari Heikinheimo, MD, PhD

Objectives. To evaluate whether a public program providing long-acting reversible
contraceptive (LARC) methods free of charge increases the LARC initiation rate and
reduces the unintended pregnancy rate in the general population.

Methods. Since 2013, all women in Vantaa, Finland, have been entitled to 1 LARC
method free of charge. With time-series analysis between 2000 and 2015, we assessed
whether this public program was associated with changes in steady-state mean rates of
LARC initiation and abortions.

Results. The initiation rate of LARCs (1/1000 women) increased 2.2-fold from 1.9 to 4.2
after the intervention (P<.001). Concomitantly, the abortion rate (1/1000 women)
declined by 16% from 1.1 to 0.9 in the total sample (P<.001), by 36% from 1.3 to 0.8
among those aged 15 to 19 years (P<.001), and by 14% from 2.0 to 1.7 among those

aged 20 to 24 years (P=.01).

Conclusions. The LARC program was associated with increased uptake of LARC
methods and fewer abortions in the population.

Public Health Implications. Entitling the population to LARC methods free of charge is
an effective means to reduce the unmet need of contraception and the need for
abortion, especially among women younger than 25 years. (Am J Public Health. 2018;108:

538-543. doi:10.2105/AJPH.2017.304280)

See also Trussell, p. 435.

f all pregnancies worldwide, 40% are

unintended, and among women aged
15 to 19 years in the United States, up to 75%
of the pregnancies are unintended."* Half of
all unintended pregnancies lead to an induced
abortion (hereafter abortion),” but un-
intended and adolescent pregnancy are also
associated with several adverse outcomes for
both mother and child.*® The most effective
reversible method of preventing unintended
and adolescent pregnancy are the long-acting
reversible contraceptive (LARC) methods
(i.e., intrauterine devices and contraceptive
implants).”® These methods are no more ex-
pensive than short-acting methods over the
long run,” but the high up-front costs are
considered a barrier to the initiation of LARC
methods."™"" In a recent study, public funding
for contraception was associated with an in-
creased LARC initiation rate.'? Therefore,
providing LARC methods free of charge is
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potentially an effective way of increasing LARC
initiation and reducing unintended pregnancy.
Several international family planning or-
ganizations have recommended LARC
methods as first-line contraceptives for both

114 and policies that

adults and adolescents,
reduce their up-front costs have been advo-
cated.">'® Indeed, providing contraceptive
methods at no cost was shown to increase use
of LARC methods in a selected study sam-
ple."” However, when the Affordable Care

Act reduced cost sharing for contraceptive

methods, there was no significant increase in
LARC use at 1-year follow-up.'® Because the
evidence is limited and mixed, more in-
formation is needed to determine whether
a public intervention providing LARC
methods free of charge increases their uptake
in a general population and, more important,
decreases the rate of unintended pregnancy.

In the city of Vantaa, Finland, located in
the Helsinki metropolitan area, all women
have been entitled to their first LARC
method free of charge since January 1, 2013.
The introduction of this public program of-
fered a unique setting to study the effects of
providing LAR C methods free of charge at
the population level. We hypothesized that
such a public LARC program increases the
initiation rate and thereby better meets the
family planning needs in the population. As
information on unintended pregnancy is scarce,
we used the abortion rate in the population as
a proxy for unintended pregnancy.

METHODS

Vantaa is the fourth-largest city in Finland,
with approximately 210 000 inhabitants and
42 000 women aged 15 to 44 years. Vantaa has
provided public family planning services at
specialized clinics since 1975. At these clinics,
all visits are free of charge, and the service is
available for all residents of Vantaa. When the
LARC program was launched in 2013, all
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other services remained unchanged. The
public family planning clinics are well known
and frequently used, especially by young
women. In 2014, 1 out of 4 women aged 15
to 24 years visited a public family planning
clinic (1400 visitors aged 15—19 years of 6000
women in this age group, and 2100 visitors
aged 20—24 years of 6800 women). The
service covers contraceptive counseling; ini-
tiation and removal of LAR C methods; re-
ferral for abortion, sterilization, and infertility;
counseling on sexuality; and diagnostics and
treatment of sexually transmitted infections.
The employees are general practitioners and
health care professionals with special education
and experience in the field. Abortion care is
provided mainly by the Helsinki University
Hospital (>95%; https://www.thl.fi/f1/tilastot/
tilastot-aiheittain/seksuaali-ja-lisaantymisterveys/
raskaudenkeskeytykset/raskaudenkeskeytykset).
Abortion-related hospital visits are subsidized
but not completely free; the mean price

for an abortion-related outpatient visit is
around 33€ ($37).

Study Design

In this population-based quasi-experimental
study, we used interrupted time series
methods and high-quality data derived from
the Finnish national registers to investigate
the effects of a public LARC program. The
program was designed to reach all women
equally, without targeting risk groups, al-
though it was only offered to women who
had not previously used LAR C methods. No
investment in campaigning was made to raise
awareness of this public program, but women
were informed of the new benefit at coun-
seling visits.

The primary outcome measure was the
monthly abortion rate per 1000 women aged
15 to 44 years, and the secondary outcome
measure was the monthly initiation rate of
LARC methods per 1000 women aged 15 to
44 years. We stratified our data into 3 age
groups (15—19, 20-24, and 25—44 years),
to explicitly evaluate the effect of the in-
tervention on abortions among adolescents
(aged 15—19 years) and young adults (aged
20—24 years). We used the abortion rate from
a neighboring municipality, Espoo, to control
for unrelated factors that might have affected
the abortion rate concurrently with the in-
tervention.'” Both Espoo and Vantaa reside in
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the Helsinki metropolitan area and are si-
multaneously influenced by changes in the
region. Espoo had no free-of-charge LARC
program at the time of this study.

Data

Our time series spanned 192 months, from
January 2000 to December 2015. It has 156
time points before and 36 time points after
initiation of the intervention on January 1,
2013. All data were gathered continuously
and independently of our research question.
‘We obtained data on monthly abortions from
the Register on Induced Abortions, which
is maintained by the National Institutes of
Health and Welfare in Finland. All hospitals
that provide abortion care must report
abortions to the register on a continuous basis,
within 30 days after the abortion. Reporting is
mandatory and based on law (https://www.thl.
fi/en/web/thlfi-en/statistics/information-on-
statistics/ description-of-statistics/induced-
abortions).

Each LARC initiation at the public family
planning clinics is registered in Vantaa’s
electronic health records. These data are re-
liable, as general practitioners receive a pay
supplement for each recorded LARC in-
sertion. This supplement has been in use from
the early 2000s and throughout the study
period. No private clinics provide LARC
methods free of charge, and LAR C initiations
at private clinics were not included in this
study.

As covariates, we included the abortion
rate in Espoo, the unemployment rate among
women in Vantaa, the proportion of women
in Vantaa with no education beyond ele-
mentary school (i.e., first to ninth grade), and
the proportion of the population in each age
group in Vantaa living in households be-
longing to the lowest income decile, to
control for poor education and low socio-
economic status. We obtained these data on
the aggregated level from Statistics Finland
(http://www tilastokeskus.fi). Other known
risk factors for abortion, such as marital status,
parity, and previous abortions were not
available on the aggregated level and hence
were not included.

Economic Aspects
This population-based intervention was
carried out in a single-payer system. After
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establishing that there was no change in birth
rates over the sample period, we compared
the costs of the LARC methods provided
(i.e., the additional outlays they entailed for
the public clinics) with the savings, directly
attributable to averted abortions. We ob-
tained the number of LARC methods and
their price from the Central Hospital Phar-
macy (104€ per method, 3398 methods). Of
all abortions in Finland, 90% are medically
induced, and we obtained the mean price of
1 such abortion (991€) from the national
report on public medical costs in Finland.
We included only direct costs of LARC
methods and estimated savings from averted
abortions. We did not include any further
cost or savings.

Statistical Analysis

As a precursory analysis, we computed
descriptive difference-in-difference estimates
from the mean monthly abortions in Vantaa
and Espoo, 3 years before (2010-2012) and
after (2013—2015) the start of the LARC
program in Vantaa.

For the main analysis, we applied
time-series methods to study specific time-
dependent properties of LARC initiations
and abortions. Time-series methods are
widely used and recommended when one is
analyzing public health interventions, as these
methods permit taking the preintervention
level and trend into account when comparing
the outcome measures between different time

20-23 . .
To optimize causal inference,

periods.
we tested our hypothesis in 3 steps, as shown
in Figure A, available as a supplement to the
online version of this article at http://www.
ajph.org. First, by using a controlled inter-
rupted time series design, we assessed whether
the long-run mean properties of the LARC
initiation rate time series changed following
the introduction of the program and with
control for confounding factors. Second, we
repeated the analysis for the abortion rate time
series, additionally controlling for the abor-
tion rate time series in Espoo. In our third
step, we analyzed the relationship between
the LAR C initiation rate and the abortion rate
in Vantaa, adjusting for confounders. We also
conducted a cobreaking test to explore
whether the LARC uptake mediated

the effect of the intervention on the
abortion rate.”*
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We used linear regression coupled with
mean shifts and explicit time dependence. To
capture possible breaks and trends in the data,
other than those induced by the intervention,
we allowed for stochastic trends®"*> by in-
cluding autoregressive terms as additional
regressors. Using autoregressive terms is
a convenient way of correcting for serial
correlation (i.e., when the outcome at 1 time
point is correlated to the outcome at 1 or
more preceding time points). Moreover,
autoregressive terms explicitly capture tran-
sition dynamics from one steady state to an-
other without necessitating deterministic
trends, such as changes in slope. In all 3 steps,
we estimated the step change by the differ-
ence in steady-state means before and after the
intervention. A drawback is that Poisson re-
gression, which is appropriate for count data,
is not easily adapted to time series applica-
tions.”® We relied on the normal distribution
instead. The Appendix, available as a supple-
ment to the online version of this article at
http://www.ajph.org, presents a detailed
description of the methods used, including
discussion on distributional assumptions.

‘We used an indicator variable for the in-
tervention time point to model breaks in the
mean. We assumed that the intervention had
an immediate effect on the LARC initiation
rate and a delayed effect on the abortion rate.
We considered lags of up to a year of the in-
tervention variable in the model for abortion
rate and chose the lag length that optimized the
fit, which turned out to be 3 months. As a
precautionary measure, we tried leads of up to
a year, but this only reduced the fit. In our full
regression model (steps 1 and 2 in Figure A) we
included the abortion rate in Vantaa; the in-
tervention indicator (at the precise time point in
step 1 and at 3 months after the true intervention
in step 2); the covariates of education, un-
employment, low income, and the abortion rate
in Espoo (in step 2); and 12 lags of each variable
and seasonal dummy variables to adjust for
monthly varation. As it was difficult to form
a precise a priori theory for the lag structure,
we used automatic model selection to obtain
a parsimonious model from the initially over-
parameterized system.”” The final selected
confounding variables for each model are
presented in the supplemental Appendix.

To assess the connection between the
abortion rate and the LARC initiation rate,
we included the initiation rate as an
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TABLE 1—Descriptive Characteristics of Women 3 Years Before and 3 Years After the

Introduction of the Long-Acting Reversible Contraceptive Program in January 2013: Vantaa
and Espoo, Finland

Vantaa (Intervention Site)

Espoo (Comparison Site)

2010-2012, 2013-2015, 2010-2012, 2013-2015,

Characteristics No. (%) No. (%) No. (%) No. (%)
No. of women®

Aged 15-19y 6343 6491 7945 7738

Aged 20-24 y 6491 6811 7502 8043

Aged 25-44 y 29109 29823 36865 37815

All (aged 15-44 y) 41942 42 660 52312 53597
No. of abortions

Aged 15-19y 275 (4.3) 188 (3.1) 240 (3.0) 169 (2.2)

Aged 20-24 y 450 (6.9) 420 (6.2) 412 (5.5) 390 (4.8)

Aged 25-44 y 926 (3.2) 839 (2.8) 914 (2.5) 981 (2.6)

All (aged 15-44 y) 1651 (3.9) 1451 (3.4) 1566 (3.0) 1540 (2.9)
No. of births

Aged 15-19 y 129 (2.0) 110 (1.8) 131 (1.6) 126 (1.6)

Aged 20-24 y 890 (13.7) 892 (13.1) 1103 (14.7) 996 (12.4)

Aged 25-44 y 9064 (31.1) 8707 (29.2) 6552 (17.7) 6483 (17.1)

All (aged 15-44 y) 10083 (24.00 9709 (22.8) 7756 (14.8) 7605 (14.2)
No. of LARC initiations in Vantaa

Aged 15-19 y 117 (1.8) 415 (6.9)

Aged 20-24 y 357 (5.5) 983 (14.4)

Aged 25-44 y 2788 (9.6) 3986 (13.4)

All (aged 15-44 y) 3256 (7.8) 5379 (12.6)
No. of women® with elementary education only

Aged 15-19 y 5517 (87.0) 5191 (86.2)  6810(85.7) 6634 (85.7)

Aged 20-24 y 1633 (25.2)  1612(23.7) 1528 (20.4) 1652 (20.5)

Aged 25-44 y 4961 (17.0) 5404 (18.1) 4741 (12.9) 5338 (14.1)

All (aged 15-44 y) 12111 (28.9) 12207 (28.6) 13079 (25.0) 13624 (25.4)
No. of residents® in the lowest income decile 12783 (6.4) 13622 (6.6) 15190 (6.1) 17 046 (6.6)
No. of unemployed women* 3893 (5.9) 5309 (7.9) 3398 (4.2) 5463 (6.5)

Note. LARC = long-acting reversible contraceptive.
°Mean number of women in the 3-year-intervals.

PMean number of residents in the lowest income decile of the total population, in the 3-year intervals.
“‘Mean number of women aged 18-64 years in the 3-year intervals.

explanatory variable in our third step. Given
the possible time lags between the LARC
initiation and its effect on abortion, as well as
possible serial correlation, we again included
12 lags of all variables in the model. In

a consistency check, formally known as

a cobreaking test,>* we re-entered the in-
dicator variable and tested the null hypothesis
that its coefficient was undistinguishable from
zero. If the step increase in the initiation rate
associated with the intervention was the
underlying cause for the downward shift in
the abortion rate, the indicator variable would
no longer be significant in this model. In

this case, a rejection of the null would suggest
that other concurrent factors at least in part
were responsible of the break in the abortion
rate series.

We assessed statistical significance at the
5% level and conducted statistical analyses in
OxMetrics version 6.10 (OxMetrics Tech-
nologies Limited, Oxford, United Kingdom).

RESULTS

In the descriptive difference-in-difference
analysis of abortion rates among women aged
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after the intervention.

FIGURE 1—Crude Monthly Rates of LARC
Initiation and Adjusted Regression
Estimates Before and After Intervention

Among Women Aged (a) 15-19 Years, (b)
20-24 Years, and (c) 25-44 Years: Vantaa,
Finland, January 2000-December 2015

15 to 44 years, we found a significant neg-
ative result indicating a larger decrease
in mean monthly abortion rate in Vantaa
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than in Espoo (-0.11; SD =0.05; P=.03).
We also found that the variance of the
abortion rate time series changed at the time
of the intervention (0.04 vs 0.02), but there
was no evidence of autoregressive condi-
tional heteroscedasticity within the 2 re-
gimes. Otherwise, the 2 municipalities
showed similar developments regarding
the covariates (unemployment, low
income, elementary education) during the
3 years before and after the intervention
(Table 1). Birth rates in both municipalities
were stable and stationary throughout the
study period.

Figure 1 presents the unadjusted time series
of the monthly LARC initiation rate, to-
gether with the steady-state estimates from
the first model (step 1 in Figure A). The mean
monthly initiation rate increased in all age
groups after the implementation of the in-
tervention (Table 2): almost 4-fold among
those aged 15 to 19 years, with a step change
of 1.01 more initiations per 1000 women
(95% confidence interval [CI] =0.68, 1.34);
almost 2.5-fold among those aged 20 to 24
years (step change of 2.28; 95% CI =1.38,
3.19); and almost 2-fold among those aged
25 to 44 years (step change of 1.91; 95%
CI=1.10, 2.73).
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The monthly abortion rate was stable and
stationary before the intervention. The results
from the second steady-state model (step 2 in
Figure A) show a reduction in the mean
monthly abortion rate in all age groups after
the start of the intervention (Figure 2 and
Table 2). Among women aged 15 to 19 years,
the mean monthly abortion rate per 1000
women decreased by 36%, from 1.32 to 0.84,
with a step change of —0.48 abortions (95%
CI=-0.61, —0.34). In the age group of 20
to 24 years, the monthly abortion rate de-
clined by 14% (step change of —0.28; 95%
CI=-0.50, —0.06). Among those aged 25 to
44 years, there was a statistically nonsignificant
decline of 6% (step change of —0.06; 95%
CI=-0.14, 0.03).

In the third model (step 3 in Figure A) of
the abortion rate on the LARC initiation rate
and the confounding factors, we found
a significant negative correlation between
increased LARC initiations and abortions in
all age groups: among those aged 15 to 19 years
(B=-0.24; 95% CI=-0.33, -0.16), 20 to 24
years (B =-0.13;95% CI =-0.20,-0.07), and
25 to 44 years (B =-0.044; 95% CI=-0.071,
—0.016). This implies that the abortion rate
decreased when use of efficient contraception
methods increased. With the LARC initia-
tion rate as a covariate, the indicator variable

TABLE 2—Regression Estimates of the Monthly Mean Rates of Long-Acting Reversible
Contraceptive Initiations and Abortions Before and After the Intervention in January 2013:

Vantaa, Finland

Mean Monthly Rate®

Preintervention®
(95% C1)

Postintervention®
(95% Cl)

Rate Ratio®
(95% Cl)

Absolute Step
Change®* (95% CI)

LARC initiations

Aged 15-19 y 0.38 (0.32, 0.43)
Aged 20-24 y 1.44 (1.20, 1.68)
Aged 25-44 y 2.36 (2.00, 2.71)
All (aged 15-44y) 1.94 (1.70, 2.18)
Abortions
Aged 15-19y 1.32 (1.26, 1.38)
Aged 20-24 y 1.99 (1.90, 2.09)
Aged 25-44 y 0.86 (0.82, 0.89)

All (aged 15-44y) 1.10 (1.07, 1.12)

139 (1.08, 1.69)
3.72 (2.90, 4.55)
427 (3.39, 5.14)
4.20 (3.57, 4.83)

0.84 (0.71, 0.97)
1.70 (150, 1.89)
0.80 (0.72, 0.38)
0.92 (0.87, 0.97)

1.01 (0.68, 1.34)
2.28 (1.38, 3.19)
1.91 (1.10, 2.73)
2.26 (1.71, 2.82)

3.67 (2.54, 4.80)
2.59 (1.81, 3.37)
1.81 (1.44, 2.18)
2.17 (1.86, 2.47)

-0.48 (-0.61, -0.34)
-0.30 (-0.52, -0.08)
-0.06 (-0.14, 0.03)
-0.17 (0.23, -0.12)

0.64 (0.54, 0.74)
0.85 (0.74, 0.96)
0.94 (0.84, 1.03)
0.84 (0.79, 0.89)

Note. Cl = confidence interval; LARC =

long-acting reversible contraceptive.
*Monthly rates per 1000 women in each age group.

bResults from the solved steady-state step change model, adjusted for seasonality and selected
covariates, with the preintervention period from January 2000 to December 2012 and the post-
intervention period from January 2013 to December 2015.

“The step change is the difference between the post- and preintervention steady-state means.
dConfidence intervals for rate ratio based on standard errors calculated by the delta method.
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after the intervention. The dashed box indicates the
3-month period of January to March 2013 before the
full effect of the intervention on the abortion rate
was seen.

FIGURE 2—Crude Monthly Abortion Rates
and Adjusted Regression Estimates Before
and After the Intervention Among Women

Aged (a) 15-19 Years, (b) 20-24 Years, and
(c) 25-44 Years: Vantaa, Finland, January
2000-December 2015

was nonsignificant in all age groups (P= .44
for the full sample; 0.44, 0.94, and 0.77
among those aged 15 to 19, 20 to 24, and 25
to 44 years, respectively). Together with the
findings in steps 1 and 2 of the analysis, this
implies cobreaking between the LARC
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initiation rate and the abortion rate and, as
such, provides evidence that the LARC
uptake may be the underlying mediator be-
tween the intervention and the subsequent
reduction in the rate of abortion.

To describe the economic aspects of
the program, we required that the time
series of birth rates would remain stable
throughout the study period, and that the
intervention indicator variable would be
nonsignificant when modeling birth rates.
As these criteria were met, we compared
the costs and spending directly attributed
to methods provided and abortions averted.
The preliminary yearly net cost of the pro-
gram was as follows: +25 000€ for those
aged 15 to 19 years, +0€ for those aged 20
to 24 years, and —67 000€ for those aged 25
to 44 years.

DISCUSSION

We found that the public free-of-charge
LARC program in Vantaa was associated with
both an increased initiation of these methods
and a reduction in the abortion rate. Finland
has a high rate (>40%) of modern contra-
ceptive use, and the abortion rate is one
of the lowest in the developed world (10
abortions per 1000 women aged 15—44 years
in 2013).%® Therefore, Finland might not be
the most sensitive setting to study the effects
of such a program. Nevertheless, the initi-
ation rate of LARC methods increased sig-
nificantly in all age groups, and the reduction
in the abortion rate among young women
suggests that there was an unmet need for
contraception that the present program was
able to meet in part.

Our study adds to the literature by pro-
viding estimates on both LARC uptake and
abortion rate in the general population. In the
CHOICE study performed in the St Louis,
Missouri, region in the United States, 75% of
the study participants chose a LARC method
when contraceptive methods were provided
at no cost.”” The abortion rate among the
study participants was lower than that at
national levels,'” but only limited conclusions
for the abortion rate in the population could
be drawn from this high-risk study sample.
Our results regarding adolescents are also in
line with earlier studies. The declining trend
in the abortion rate among adolescents in the

United Kingdom has been associated with
increased LAR C usage in the same age
group.3°

Although the benefits of the public LARC
program in Vantaa should not only be eval-
uated on economic grounds, we find its
economic aspects to be promising. Among
those aged 15 to 19 years, the estimated
resources saved from reduced abortions
exceeded the money spent on LARC
methods, and among those aged 20 to 24
years, the costs and savings were of equal
amounts. This is in line with earlier studies of
the cost efficiency of contraceptive methods

and public programs.”'?

Strengths and Limitations

The strengths of the study include the use
of Finnish administrative data that are of high
quality. The register on induced abortions is
well validated and a reliable data source on
both medical and surgical abortions, also with
respect to specific age groups.” The coverage
of public family planning clinic services is
high, which improves the generalizability of
our results. We derived data on LARC ini-
tiations from electronic health records, and
there have been no changes in the recording
of medical procedures during the study
period.

However, because this was an observa-
tional study, limitations regarding causal in-
ference need to be considered. To address
this, we used interrupted time series, which is
considered the strongest quasi-experimental
design for estimating intervention effects in
nonrandomized settings.”* It has been shown
to estimate the effects of interventions in
concordance with randomized study de-
signs.”” In addition, instead of assuming linear
trends, which have problematic interpreta-
tions and predictive properties for ratios and
may therefore possibly exaggerate our results,
we allowed for stochastic trending that
flexibly catches any underlying shifts and
trends, and autocorrelation. Specific
time-series considerations include that our
basic time-series design had only 1 in-
terruption, which made the study vulnerable
to the possibility of another concurrent event
affecting the time series at hand. Indeed, an
overall reduction in the abortion rate has been
noted in Finland and elsewhere in recent
years. Therefore, we made a great effort to
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establish the association between the public

program and the decline in the abortion rate.
The findings from all 3 steps of the analysis

supported the hypothesis that the increase in
LARC initiations after the intervention was
the mediating factor behind the subsequent

decline in the abortion rate.

Finally, there were a few limitations with
respect to the data and the setting. We lacked
data on LARC initiations in Espoo and could
hence not use it as a comparison group in the
first step of the analysis. Also, we could not
control for the possibly diluting effect of in-
and-out migration, as approximately 7% of
the population in Vantaa moves to or from
Vantaa each year. However, we controlled
for multiple other variables at the population
level and kept the risk of residual confounding
to a minimum.

Public Health Implications

Our study demonstrates that providing
LARC methods free of charge is associated
with an increased initiation of these methods
in all age groups. It is also associated with
a reduced rate of unintended pregnancies,
measured as the number of induced abortions
among young women younger than 25 years.
Thus, providing LARC: free of charge is an
effective means to satisfy, in part, the unmet
need of contraception among young
women. AJPH
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