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Background: Since the late 1990s, the British government has launched major strategies to
address high teenage pregnancy and abortion rates in England. These have focused in part on
improving access to contraception through national campaigns. This study assessed teenage
pregnancy and abortion rate trends since 1998 and possible associations with usage of long-
acting reversible contraceptives (LARCs).

Methods: Teenage conception rates and age-specific abortion rates were obtained from the
Office for National Statistics and the Department of Health. LARC usage data was obtained
for Depo-Provera, Implanon/Nexplanon, intrauterine devices, Mirena, and Noristerat from the
IMS British Pharmaceutical Index, IMS Hospital Pharmacy Audit, IMS Disease Analyzer, and
KT-31 reports. Through linear regression methods, changes in conception and abortion-related
outcomes during 1998-2011 and the associations with LARC usage were assessed.

Results: Conception rates for girls younger than 18 years of age decreased significantly between
1998-2011, from 46.6 to 30.7 per 1,000 girls. A statistically significant association was observed
between this decrease and increased LARC usage (P=0.0024) in this population. Abortion
rates among females aged <18 years or aged 18—19 years decreased between 1998-2011, and
their associations with increased LARC usage were statistically significant (P=0.0029 and
P=0.0479, respectively). The pattern in older women was complex; abortion rates in women
aged 2024 years or 25-34 years increased slightly from 1998 to 2011, with stabilization during
2007-2011.

Conclusion: Increased LARC usage in England was significantly associated with decreased
teenage pregnancy rates and abortion rates in females aged <20 years. Government strategies
appears to have a positive impact on these outcomes; however, abortion rates among women
over 20 years of age remain an issue.

Keywords: teenage pregnancy, abortion, long-acting reversible contraceptive, LARC

Background

In the late 1990s, Britain had the highest teenage pregnancy rate in Western Europe.'?
The Department for Education reported a conception rate of 46.6 per 1,000 girls
between 1517 years of age in England in 1998.3 According to the same report, most
teenage pregnancies were unplanned, and around half of them ended in an abortion.
In addition to having high teenage pregnancy rates, England and Wales also ranked
highest among countries in Western Europe in terms of abortion rates. Wellings and
Kane reported a rate of 22 legal terminations per 1,000 females aged <20 years in
1997,? and nearly 174,000 abortions were performed in England and Wales in 1999.4
Abortion rates are often used as a proxy indicator for unintended pregnancy rates,’
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thus these data suggest that a high level of unintended preg-
nancies occur in England and Wales.

Although having a child when young can represent a
positive turning point in the lives of some young women,
for many more teenagers, unintended pregnancies can have
a long-lasting impact on their lives and the lives of their
children. According to the Teenage Pregnancy Strategy:
Beyond 2010 report, teenage pregnancy is both a cause and
result of exclusion, poverty, and inequality, and babies of
teenage mothers have a 60% higher risk of dying in their first
year.’ Teenage parents also have a significantly increased
risk of living in poverty, achieving less at school, and being
more likely to be unemployed in later life.} Therefore, teenage
pregnancy has a potentially large impact on the lives of young
women and represents a substantial cost to the state in terms
of abortion-related care in the National Health Service (NHS)
and social care.

In view of these substantial issues, the British government
launched two major strategies in 1999 and 2001 that were
supported by subcampaigns and the provision of additional
funding. The first major strategy was the Teenage Pregnancy
Strategy launched in 1999,*¢ which set a target to reduce
the rate of conceptions in girls <18 years of age by 50% by
2010. This was followed by the National Strategy of Sexual
Health and HIV, which was launched in 2001* and aimed
to modernize sexual health and HIV services in England.
Several midstrategy campaigns launched between 2005-2007
focused mainly on condom use, while in 2009 the late-
strategy campaign “Sex. Worth Talking About” was designed
to help young people make more informed choices about
contraception and chlamydia testing.” One of the two main
strands of the latter campaign was “Contraception. Worth
Talking About”, which focused on contraceptive choices.
Additional funding of £26.8 million was also made avail-
able between 2008-2010 to increase access to long-acting
reversible contraceptives (LARCs) by improving provision
and training,® primarily in the primary care setting. Many
primary care trusts utilized incentive payments through
Local Enhanced Service schemes to allow them to achieve
this increased provision of LARCs. Overall, the strategies,
campaigns, and funding focused on a number of areas that
included education about sex and relationships in and out of
schools, support for parents, and support for teenage parents.
One of the major axes of all these initiatives was to provide
young people with knowledge and access to contraception,
especially LARC methods.

LARC:s are defined as contraceptive methods that require
administration less than once per menstrual cycle or month.’

LARC methods include injectables, implants, intrauterine
devices (IUDs), and intra-uterine systems (IUS). In 2005,
the National Institute for Health and Care Excellence (NICE)
published a clinical guideline for LARC use (CG30), which
demonstrated that all LARC methods were more cost-
effective than the combined oral contraceptive pill even
after 1 year of use.” The effectiveness of LARC methods
does not depend on daily concordance, unlike the barrier
method or oral contraceptive pills for which effectiveness
depends on their correct and consistent use (Figure 1)."
Since the implementation of the strategies and campaigns
described previously, as well as the availability of additional
funding and national guidance, the use of LARC methods
has increased in England.

The objectives of this study were first to determine
whether a significant decrease in teenage pregnancy and
abortion rates has occurred in England since 1998, and
second to determine whether an association exists over time
between LARC usage and teenage pregnancy and abortion
rates. Similar analyses were also conducted on data from the
Strategic Health Authorities (SHA), which were responsible
for the management of the local NHS, in order to assess
whether similar results were observed at the local level.

Methods

Teenage pregnancy and abortion data
Teenage pregnancy data were sourced from the Conception
Statistics reports for England and Wales from 1998 to
2011, published by the Office for National Statistics.!!
These reports provide annual teenage conception rates
per 1,000 girls aged <18 years (defined as 1517 years),
which are considered to be an accurate indicator of teenage
pregnancy. Three types of abortion data were available
and included in the study: age-standardized abortion rates
per 1,000 females aged 15—44 years, crude abortion rates
per 1,000 females within various age groups (<18, 18-19,
2024, 25-34, 35-44 years) and the percentages of women
aged <25 years and of all ages with repeat abortions.
Abortion rates were obtained from the reports published by
the Department of Health (DH): Abortion Statistics reports
for England and Wales, from 1998 to 2011.'% In this study,
abortion rates were used as a proxy to estimate changes in
unintended pregnancies over time.

LARC usage data

The LARC methods recommended by the NICE guidelines'
were considered in this analysis, which included injectables
(Depo-Provera [Pfizer, Inc., New York, NY, USA]; Noristerat
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Figure | Percentage of women experiencing an unintended pregnancy during the first year of typical use and the first year of perfect use of contraception in the

United States.

Notes: 'Depo-Provera (Pfizer, Inc., New York, NY, USA); *ParaGard® T-380A (Teva Women’s Health, Inc., Sellersville, PA, USA); "Mirena; fflmplanon (Merck Sharp &
Dohme [Hertfordshire, UK]). Reprinted from Contraception, 83(5), Trussell J, Contraceptive failure in the United States, 397—404, Copyright © 201 |, with permission from

Elsevier.'®

Abbreviations: COP, combined oral pill; IUD, intrauterine device; IUS, intrauterine system; POP, progestogen-only pill.

[Bayer AG, Leverkusen, Germany]), implants (Implanon
(Merck Sharp & Dohme [Hertfordshire, UK]), Nexplanon
(Merck Sharp & Dohme)), IUDs and the IUS (Mirena [Bayer
AG]). Although Noristerat only represents a very low
market share, it was deemed important to include it in the
analyses because it is generally used during shortages of
Depo-Provera. LARC unit sales from both primary care
and secondary care were included. For the purposes of this
analysis the terms primary and secondary care relate to
the setting in which the product was purchased. Primary
care sales were predominately from general practice, and
secondary care sales were mostly from Contraception and
Sexual Health (CaSH) clinics (where product was obtained
via hospital pharmacies). Some CaSH clinics obtain con-
traceptive products through primary care routes; therefore
a small amount of CaSH usage would have been included
in the primary care sales data.

Usage data were obtained from three main sources.
First, the IMS British Pharmaceutical Index (BPI) and
Hospital Pharmacy Audit (HPA)" provided unit sales for
the 1998-2011 period for most of the LARC methods
considered (Depo-Provera, Implanon, Nexplanon, Mirena,

and Noristerat), in primary and secondary care. This data-
base does not include data for IUDs; therefore, the projected
annual number of IUD prescriptions in primary care was
obtained for the UK between 1998-2011 from IMS® Disease
Analyzer (IMS Health, Danbury, Connecticut, USA)." It was
assumed that number of prescriptions was a reasonable proxy
for actual sales. Secondary care IUD sales data in England
from 1998-2011 were estimated from the number of first
contacts (first face-to-face consultation in the financial year)
with women at Community Contraceptive Services (ie, CaSH
clinics and voluntary advice agencies such as Brook which
offers free and confidential sexual health information for
people aged under 25 years). As reported in the KT-31 reports
published by the NHS contraceptive services.'® IUDs are fit-
ted for a duration of 5—10 years depending on the device, and
only a single routine follow-up visit is recommended after
the first menses, or 3—6 weeks after insertion.” Therefore, it
was assumed that within any year, the first contact visit at
the clinic occurs only to fit a new IUD and not to replace an
IUD that has failed before the end of its indicated duration,
with no additional follow-on (subsequent) visits required for
repeated monitoring with the TUD in place.’
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In addition, SHA-specific data were captured from the
same sources in order to determine whether results obtained
at the national level were similar across different SHAs.
Data for Noristerat were not provided by SHA, but it was
assumed that Noristerat sales were low enough not to impact
the results because they only represent a small proportion of
total LARC sales.

Data preparation and assumptions

Data were obtained from various sources, and data
restructuring and further assumptions were required to
provide analytical datasets for the purpose of this study.

England-specific data were required for this analysis
but some data were only reported for the UK (eg, secondary
care LARC sales between 1998-2006 from the IMS HPA).
Wherever necessary, a year-specific proportion was applied
to UK data in order to derive England-specific sales data. The
year-specific proportion was defined as each year population
estimates of England divided by the UK population estimates
of'that year, which were obtained from the Office for National
Statistics website.!”

Primary care sales data for Depo-Provera in IMS BPI
were found to be incomplete until 2009, which led to a
significant increase of unit sales between 2008—-2009. In order
to prevent any misinterpretation of the trend of LARC usage
over time and its impact on outcomes, the average between
the trend observed over the 1998-2008 period (13% increase)
and the trend observed over the entire 1998-2011 period
(18% increase) was added to the 1998-2008 values. Sales
data during that period were then inflated by 16%.

A breakdown of the data by age category was required
to conduct age-specific analyses, but age groups differed
between the data sources. LARC usage data from IMS
Disease Analyzer® and KT-31 were redistributed to match the
age groups of the outcomes variables (Table S1). In addition,
LARC unit sales reported by IMS BPI and HPA were not
broken down by age category. Therefore, it was assumed
that the age distribution of these unit sales was the same as
those reported in IMS Disease Analyzer® for primary care
and in KT-31 reports for secondary care. The total number
of LARC unit sales was split on the basis of the assumed
age distributions. The final study age groups were 15-17,
18-19, 20-24, 15-24, 25-34, 35-44, and 1544 years.

Annual secondary care IUD data from KT-31 reports
cover a period from April 1 to March 31 instead of calendar
years. Therefore, secondary care [UD data were redistributed
into calendar years.

LARC S have significant differences in their recommended
duration of use. As such, the unit sales data reflect the

frequency at which each method is readministered, and this
analysis needed to account for both volumes of sales and
frequency of administration in order to reflect the true usage
of LARC. This was achieved by calculating the estimated
average duration of use for each LARC method, expressed
in number of menstrual cycles covered. Depo-Provera,
Implanon/Nexplanon, Mirena, and Noristerat have an
expected length of use, according to product license, of
3 cycles, 36 cycles, 60 cycles, and 2 cycles, respectively.
IUDs were assumed to have a duration of use of 96 cycles,
based on the recommended duration for T-Safe CU380A
(Eurim Pharm, Saaldorf-Surheim, Germany) at the time the
NICE guidance on LARC was published in 2005. T-Safe
CU380A currently has the highest market share (55% in 2011
according to IMS Disease Analyzer®) and NICE used it as the
reference IUD in the economic evaluation of LARC meth-
ods they conducted as part of CG30." In addition, women
who had their LARC method removed early for any reason
were accounted for by adjusting the recommended duration
for each method with the corresponding removal rates, as
reported in the NICE economic evaluation of LARC methods.
Applying a removal rate is not relevant for Depo-Provera and
Noristerat, as these are injections and cannot be removed,;
therefore, this method was only applied to IUS, IUDs, and
implants (Table S2). Throughout the analyses, cycles were
assumed to be of 1 month duration.

Preparation of the data by SHA required assumptions
and calculations that were identical to those applied at the
national level.

Statistical analyses

Simple linear regression models were built on each outcome
of interest separately, using 14 annual data points over the
1998-2011 period, using time as a covariate to assess change
in rates over time. Results are shown graphically and P-values
of the effect of time on outcomes of interest derived from
the fitted regression models are reported on the figures to
assess the statistical significance of the association between
the outcome variable and time.

Similarly, multiple linear regression models were built
on each outcome of interest over the 1998-2011 period,
using time and LARC usage as covariates to determine
whether an association exists between LARC usage and
change in rates, adjusted for the effect of time. P-values
of the LARC usage coefficient estimates derived from the
fitted regression models were used to assess the statistical
significance of the association between LARC usage and
the outcomes of interest. These P-values are reported on
the figures.
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Statistical significance was assessed at the 5% level and
all statistical analyses were conducted in SAS 9.3 (SAS
Institute Inc., Cary, NC, USA).

Results
Long-acting reversible

contraceptive usage over time

Total LARC usage, as defined by number of cycles sold,
increased by 89.7% in females aged 15-44 years, from
10.2 million cycles sold in 1998 to 19.4 million cycles in
2011 (Figure 2). The greatest increase was observed in
younger age groups, with a six-fold and three-fold increase
in use amongst the <18 years of age and 18—19 years of age
groups, respectively.

When considering each product individually, the greatest
usage increase was observed for Implanon/Nexplanon (zero
reported sales in 1998, followed by a 228-fold increase
between 1999-2011). Usage of Mirena also increased by
2.3-fold, whereas the number of cycles of Depo-Provera sold
remained fairly constant (10.5% increase) and IUD usage
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decreased by 34.5%. A drop in Implanon/Nexplanon cycles
sold was observed between 2010-201 1, which drove a similar
drop in total LARC usage during that period.

It can be noted that a sharper increase in LARC usage
has occurred since 2007, overall and in all age groups
studied. This increase since 2007 was greater in primary care
compared to secondary care (CaSH clinics), with increases
of 67.0% and 15.7% between 2007-2011, respectively
(Figure 2B and C).

Teenage pregnancy and abortion

rates over time

A steady and statistically significant decrease in teenage
pregnancy was observed in England, with a steeper decline
since 2007 (Figure 3). Conception rates per 1,000 girls
aged <18 years decreased by 34.1%, from 46.6 in 1998 to
30.7 in 2011, and this change was shown to be statistically
significant (P<<0.0001). A substantial proportion of this
decrease was observed between 2007-2011, where the
conception rate in this age group dropped by 25.8%.

oo}

25,000

20,000

15,000 -

10,000 -

(all LARC combined)*

5,000

LARC usage in England-1998 to 2011

PP R Y
©0.09.0.00.000.00.000.00000000.00000000.0°

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

15-17 eeee 18-19 2024 = ®@15-24

25-34 @ o 3544 emm—15-44

w)

12,000
10,000
8,000
6,000
4,000

-
2,000 = - -

LARC usage (in thousand cycles sold)

0 eeee . sooe .

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Depo provera Mirena

- ®|UD

Nexplanon/implanon

e e e e Noristerat @ Total

Notes: (A) By method, primary and secondary care combined; (B) by age group; (C) primary care only; (D) secondary care only.

Abbreviations: IUD, intrauterine device; LARC, long-acting reversible contraceptive.
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and Outcomes Framework.

Between 1998-2011, crude abortion rates, a proxy for
unintended pregnancies, in girls aged <18 years (Figure 3)
and in women aged 18-19 years (Figure 4A) decreased by
17.2% and 14.0%, respectively. These changes were not
statistically significant over the full study period, but since
2007 a statistically significant accentuation of the decrease
in these younger age groups was observed: crude abortion
rates dropped by 24.6% in girls aged <18 years (P=0.0047)
and by 15.8% in women aged 18—19 years (P=0.0005).

Crude abortion rates increased slightly in women aged
2024 years (2.6%, P=0.6347; Figure 4B) and significantly
in women aged 25-34 years (13.0%, P<<0.0001; Figure 4C)
between 1998-2011. No change was observed in women
aged =35 years (<1%, P=0.7949; data not shown).
Stabilization of crude abortion rates in women aged =20 years
was observed between 2007-2011.

Age-standardized abortion rates per 1,000 females aged
1544 years showed a constant increase between 1998-2007
(9.3%), followed by a decrease of 6.4% between 2007-2009
and no change during the last 2 years (Figure 4D). As a result

of the trend observed until 2007, age-standardized abortion
rates were shown to increase over the full study period, and
that increase was statistically significant (P=0.0395).

The percentage of women with repeat abortions increased
steadily from 1998-2011 by 30.7% and 22.0% in females
aged 15-24 years and 15-44 years, respectively (Figure 5).
This increase was statistically significant in both age catego-
ries (P<<0.0001).

Association between LARC usage and

teenage pregnancy and abortion rates

Conception rates in girls aged <18 years decreased by
34.1% over the study period, while LARC cycle sales in
the same age group were six times higher in 2011 than in
1998. A noticeably steeper increase in LARC usage and
decrease in conception rates was also observed from 2007
(Figure 3). The decrease in conception rates was found to
have a statistically significant association with the increase
of LARC sales in the group aged <18 years (P=0.0024). The
crude abortion rate in girls aged <18 years decreased over
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the full study period, and a statistically significant association
was found with increased LARC usage in the same age group
(P=0.0029; Figure 3).

Similarly, LARC usage in the group aged 18—-19 years
increased significantly over the entire period, with a steeper
increase observed since 2007. The crude abortion rate in this
age group showed little change between 1998-2007 and a
statistically significant decrease during the 20072011 period
only (Figure 4A). Likely driven by the changes in the later
years, the association between the crude abortion rate and
LARC usage was shown to be statistically significant over the
entire period (P=0.0479). To a lesser extent, similar results
were found for the association between crude abortion rates
and LARC usage in women aged 20-24 years (Figure 4B)
and 25-34 years (Figure 4C). LARC usage was shown to
increase overall in these age groups, especially during the
2007-2011 period when a slight decrease of crude abortion
rate was also observed. As a result, the analyses reported a
statistically significant association between increasing LARC
usage and decreasing crude abortion rates in the groups aged
20-24 years and 25-34 years (P=0.0016 and P=0.0258,
respectively), despite a rise in abortion rates in these groups
over the entire study period.

No statistically significant change was observed in crude
abortion rates in women aged 35—44 years during the study
period, and the percentage of women with repeat abortions
steadily increased. As a result, no association could be found
between these outcomes and LARC usage in the correspond-
ing age categories.

Analyses at the SHA level

Teenage pregnancy and abortion data were available only
since 2007 at the SHA level. This analysis showed a great
disparity between SHAs in terms of teenage pregnancy and
abortion rates, and no correlations between these rates and
LARC usage could be identified. These results are not shown
but are available on request.

Discussion

This analysis showed that a number of positive changes have
occurred since the implementation of campaigns and fund-
ing aimed at addressing teenage pregnancy and abortions
in England. The most significant change observed is the
34.1% decrease in conception rates in girls aged <18 years
since 1998. It is less than the national 10-year target of 50%
set by the Teenage Pregnancy Strategy launched in 1999,
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but it is nevertheless a positive change and it will be important
to see if this trend continues during the next few years.
Crude abortion rates in that age group and in women aged
18-19 years have also followed a substantial decrease of
17.2% and 14.0%, respectively, although this change was
not found to be statistically significant.

Unfortunately, not all of the outcomes of interest have
showed such a positive trend. Age-standardized abortion
rates, a proxy for unintended pregnancies, followed a statisti-
cally significant increase between 1998 and 2011 in women
aged 15—44 years. In addition, crude abortion rates in women
aged 20-24 years and women aged 25-34 years increased
during the study period, and no change was observed in
women aged =35 years. Finally, the percentage of women
with repeat abortions has increased steadily since 1998.

It can be noted that the 2007-2011 period has seen
a faster decline in most of the outcomes studied. In that
period alone, conception rates and crude abortion rates in
women aged <18 years have dropped by 25.8% and 24.6%,
respectively. To a lesser extent, age-standardized abortion
rates and crude abortion rates in women aged 1819 years
also showed a statistically significant decrease during that
period. The 2007-2011 period also shows a stabilization of
crude abortion rates in women aged 20 years and older, with
a slight decrease in women aged 2024 years.

2004

2005 2006 2007 2008 2009 2010 2011

Women aged 15-44 years (P<0.0001%)

All age groups reported an increase in LARC usage over
the study period and the number of LARC cycles sold in
women aged 15—44 years has increased by almost 90%. In
particular, younger age groups (<18 years and 18—19 years)
have seen a substantial increase in their LARC usage that is
reflected by an increase of up to six-fold in these age groups.
It is important to notice the faster increase of LARC usage
observed in all age groups since 2007, because more positive
changes in outcomes were also observed in that period.

The observed increase in LARC usage over time, which
was driven in part by government policies, additional funding,
and national guidance, has been shown to have had a positive
effect on teenage pregnancy and abortion rates, particularly in
the younger age groups. An association between decreasing
conception and abortion rates and increasing LARC usage
was found in the younger age groups, in particular those
aged <18 years and 18—19 years. We believe that government
actions have had a beneficial effect on teenage pregnancy
and abortions in young women, which is likely due to the
strategies and campaigns specifically targeted on teenage
pregnancy. In addition, special efforts by way of additional
funding were made to increase access to LARC in 2008 with
an additional £26.8 million in funding to improve access to
contraception in England,' the period during which the great-
est increase in LARC usage was observed. This additional
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funding was largely targeted towards primary care services,
which is reflected by a 58.0% increase in primary care LARC
usage between 2008-2010. It is known that more than half of
teenage pregnancies result in abortion;* therefore, a reduc-
tion in abortion rates in younger women along with positive
change in teenage pregnancy rates is consistent with the
expected impact of these strategies.

The smaller changes in abortion rates observed in the
older age groups (>19 years) and the lack of evidence of
an association between LARC usage and abortion rates
in the group aged 35-44 years group suggest that more
actions are needed to address unintended pregnancies in
women aged =20 years. This is consistent with the recently
published Framework for Sexual Health Improvement in
England,?® which aims to reduce unwanted pregnancies and
improve access to contraception among women of all ages.
The high percentage of repeat abortions and its constant
increase since 1998 despite all campaigns and funding put
in place suggest that further actions are required to address
this continuing issue.

The UK still has one of the highest teenage pregnancy
rates in Western Europe,” and England and Wales rank sec-
ond highest after Scotland in terms of abortion rates in women
aged <20 years.?? The results of this analysis demonstrate
that clear progress has been made; however, further support
to women in terms of information and access to contraception
is needed. It is critical that the positive changes observed are
maintained, to prevent a reversal of the positive effects seen
to date. This will be particularly important in light of the
changes to the NHS in England that have been put in place
since April 2013. Commissioning of sexual health services,
including contraception services, will become fragmented
and it will be critical to ensure that in this time of upheaval
and efficiency savings, ongoing sexual health service provi-
sion is prioritized.

Several limitations need to be taken into account when
interpreting the study results. Firstly, LARC usage is only
one indicator of the government measures taken towards
teenage pregnancy and abortion, and it cannot be interpreted
as a measure of the effectiveness of government policies.
Furthermore, many other government and societal factors that
impact the rates of teenage pregnancy and abortion were not
taken into account in this study. Examples of potential factors
include: oral contraceptive usage and sex education, induced
abortions, concurrent social issues and society expectations,
religion, spontaneous abortions, economics, and maternal
deaths before or at term. A future study that adjusts for these
additional factors may provide a more accurate estimation of

the impact of LARC usage on the rates of teenage pregnancy
and abortion.

In addition, the data that were available for this study had
significant limitations. Due to a lack of individual patient
level data, substantial data manipulation had to be conducted
in order to align LARC usage data with outcomes data, and
assumptions had to be made. The use of aggregated data also
contributed to the difficulty in investigating other confound-
ing factors in addition to LARC usage and the specific effect
on teenage pregnancy and abortion. The derivation of England
data from UK data, the re-distribution of age groups across
the various data sources, the method used to address missing
Depo-Provera data, and assuming first contacts with women
using [UD at contraceptive services to be a reasonable proxy
for IUD unit sales in secondary care may all have introduced
some bias in LARC usage. Although the approach taken —to
use number of cycles sold instead of unit sales — enabled us
to take into account actual LARC usage, the assumptions
and calculations used to derive number of cycles sold may
have introduced some additional bias. Also, no data from
abortion clinics were available and LARC methods used for
other indications were not accounted for (eg, IUS for heavy
menstrual bleeding). Therefore, more robust data sources for
LARC usage, such as patient registries, may enable further
investigation of the relationship between LARC usage and
pregnancy outcomes.

Finally, studying the entire 1998-2011 period may have
limited the findings, as trends varied during that period.
A more stable trend has been observed since 2007, which
may be related to further actions taken by the government,
and more research focusing on 2007 and beyond may provide
more robust results. More robust analyses of local data may
provide further information as to whether trends observed
at the national level are also reported regionally. Additional
studies and analyses on removable LARC methods (IUDs,
IUSs, implants) compared with nonremovable LARC methods
(injectables) could highlight any differences in effectiveness
in decreasing teenage pregnancy rates and abortion rates.

Despite its limitations, this study is the first to look at
trends in teenage pregnancy and abortions and to inves-
tigate how LARC usage was associated with these trends
as a possible indicator of the results of actions taken by
the government since 1998 to tackle these issues. It seems
highly likely that the government actions have resulted in
a positive impact on teenage pregnancy and that improving
LARC uptake and availability has contributed to this, even if
further work is needed to ensure not only young women ben-
efit from access to information and contraceptive methods.
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Repeating this study again in 5 years with better data will
provide more robust results, especially now that the Sexual
and Reproductive Health Activity Data set is available.

Conclusion

This study has shown that the increase in LARC usage
observed in England between 1998-2011 was statistically
significantly associated with decreased teenage pregnancy
rates and decreased abortion rates in women 19 years of
age and younger.

The overall age-standardized abortion rate and crude
abortion rates in women aged 20 years and older increased
over the entire study time period, although stabilization of
these rates has been observed since 2007. Despite this, an
association was found between LARC usage and abortion
rates in women aged 2024 years and 25-34 years, but not
in those aged 35 years and older.

These results highlight that increased LARC usage as
a result of government policies and additional funding, in
addition to the improvements in education and awareness
driven by the same policies, has had a beneficial effect
on outcomes in younger women. However, a lesser effect
was seen in women aged 20 years and older, and England
still has one of the highest rates of teenage pregnancy and
unintended pregnancy in western Europe. Further work is
needed to ensure that the positive changes achieved so far
in younger age groups are maintained and are extended to
reach older women.
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Table S| Data collection and aligning methods for conception, abortion, and LARC usage methods

Conception

Abortion

Conception rates

Age-standardized abortion
rates

Crude abortion rates

Source/data
collection
method

Transformation |

Transformation 2

Transformation 3

Conception Statistics reports for
England and Wales from 1998-2011I,
published by the Office for National
Statistics

For aligning secondary care IUD
(KT-31) data prior to 2006—2007
with conception rates, it is assumed
that data for ages 13—15 years is
for age |5 years, and data for ages
16—19 years is split evenly into ages
16—17 years and ages 18—19 years

For aligning secondary care IUD
(KT-31) data for 2006—2007 and
after with conception rates for
ages 1517 years, data for age
15 years and ages 16—17 years
are combined

Department of Health

For aligning secondary care IUD
(KT-31) data prior to 2006—2007
with age-standardized abortion
rates for ages |15—44 years, it

is assumed that data for ages
1315 years is for age |5 years
only, while all remaining age
categories are combined

For aligning secondary care IUD
(KT-31) data for 20062007
and after with age standardized-
abortion rates for ages

15—44 years, the data for ages
<15 years are excluded and all
remaining age categories are
combined

Department of Health

Crude abortion rates for ages
25-34 years are obtained by
combining data for ages 25-29 years
and ages 29-34 years

For aligning secondary care IUD
(KT-31) data prior to 20062007

with crude abortion rates: for ages
15—44 years, it is assumed that data
for ages 13—15 years is for age

15 years only while all remaining age
categories were combined; for ages
15—17 years, it is assumed data for
ages |3—15 years is for age 15 years
only, while data for ages 16—19 years
is split into ages 16—17 years and ages
18—19 years; for ages 16—19 years, it
is assumed data for ages 16—19 years is
split into 16—17 years and 18-19 years

For aligning secondary care IUD
(KT-31) data for 2006—2007 and after
with repeat abortion rates: for ages
15—44 years, exclude data for ages
<15 and combine remaining age
categories; for ages 15—17 years,
combine data for age 15 years and
ages |16—17 years

Abbreviations: DEPO, Depo-Provera; IMP, Implanon; IUD, Intrauterine device; LARC, long-acting reversible contraceptives; MIR, Mirena; NEXP, Nexplanon; NOR,

Noristerat.
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LARC usage method

Repeat abortion

DEPO IMP/NEXP MIR NOR

IUD

Department of Health

For repeat abortions, data for all
ages <25 years are assumed to be
for ages |5—24 years, and data for
all ages are assumed to be for ages
15—44 years

For aligning secondary care IUD
(KT-31) prior to 2006—2007 with
repeat abortion rates: for ages
<25 years, it is assumed that data
for ages 13—15 years are for age
15 years only, and data for ages
<16 years, 16—19 years, and
20-24 years are combined; it is
assumed that data for ages

13—15 years are for age 15 years
only, while all remaining age
categories are combined

For aligning secondary care IUD
(KT-31) data for 2006-2007 and
after with repeat abortion rates:
for ages <25, data for ages |5,
16—17, 18-19, and 20-24 years
are combined; for all ages, ages
<15 is excluded and all remaining
categories are combined

IMS British Pharmaceutical Index and IMS Hospital Pharmacy Audit
for primary and secondary sales data

Breakdown by age (15-17, 18-19, 20-24, 15-24, 25-34, 35-44, and
15—44 years) was performed by assuming the same distribution of
patients as in the IMS Disease Analyzer® data for primary care and in
KT-31 for secondary care

UK data were applied a year-specific population ratio in order to derive
England-specific sales data for secondary-care LARC sales between
1998-2006 from IMS Hospital Pharmacy Audit

Incomplete DEPO
primary-care sales data for
1998-2008 required these
sales to be adjusted, and the
average difference observed
between the trends over the
1998-2008 period and over
the entire period was added
to the original sales values

IMS Disease Analyzer for
primary care sales; number
of first contacts with women
at Community Contraceptive
Services as reported in KT-31

Assumed that women who
attend the clinic in a given year
have their |UD fitted that year
and not in previously, and that
women who obtain a fitted IlUD
do not return to the clinic

Annual secondary care IUD data
from KT-31 reports covered a
period from April | to March 31;
secondary-care [lUD data were
therefore redistributed into
calendar years
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Table S2 Estimated average duration of LARC use

LARC Expected Annual removal rate (% of women) Average  Average
length of Year | Year2 Year3 Year4 Year5 Year6 Year7 Year8 duration  duration
use in years (number  (number
(cycles) of years)  of cycles)

MIR 5 (60) 25.3% 13.3% 8.4% 6.0% 3.9% n/a n/a n/a 3 37

IMP/NEXP 3 (36) 22.5% 14.5% 9.0% n/a n/a n/a n/a n/a 2 29

IUDt 8 (96) 21.6% 13.4% 11.8% 9.1% 5.7% 1.0% 1.0% 1.0% 4 51

DEPO 0.3 (3) n/a n/a n/a n/a n/a n/a n/a n/a 0.3 3

NOR 0.2 (2) n/a n/a n/a n/a n/a n/a n/a n/a 0.2 2

Note: Based on T-Safe CU380A. Reproduced from: National Collaborating Centre for Women’s and Children’s Health. Long-Acting Reversible Contraception. NICE Clinical

Guideline No.30. London: RCOG Press; 2013, with the permission of the Royal College of Obstetricians and Gynaecologists.'

Abbreviations: DEPO, Depo-Provera; IMP, Implanon; IUD, Intrauterine device; LARC, long-acting reversible contraceptive; MIR, Mirena; NEXP, Nexplanon; NOR, Noristerat.
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