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How COVID-19 continues to affect contraception in Scotland: a
retrospective analysis of Scottish prescribing data between 2016 and 2023.

Elliot Johnson-Hall2

Abstract

Background
In Scotland, the effects of the COVID-19 pandemic on women’s access to contraception are unknown.
Globally, COVID-19 restrictions have led to a shift to telehealth service delivery alongside a reduction in
contraceptive provision. Research into whether the effects of COVID-19 on contraception have abated after
restrictions have been lifted is lacking.

Methods
This is a retrospective longitudinal study of prescribing data from the Scottish Health and Social Care Open
Data repository (https://www.opendata.nhs.scot) between January 2016 and January 2023. Contraceptives
were extracted and categorised using truncated British National Formulary codes and analysed using R.
Contraceptive provision was compared across four periods: pre-COVID-19 (01/01/2016—23/03/2020),
lockdown (24/03/2020—-29/05/2020 & 05/01/2021-26/04/2021), restrictions (30/05/2020—04/01/2021 &
27/04/2021-30/04/2022), and post-COVID-19 (01/05/2022—01/01/2023).

Results
During lockdowns, contraceptive prescribing in Scotland decreased by 82.90% of pre-COVID-19 levels.
This trend was more severe for long-acting reversible contraception which fell to 11.80% of pre-COVID-19
prescriptions. After COVID-19, the level of contraceptive prescribing has risen to 108.23% of its pre-
pandemic level. Large increases in subcutaneous medroxyprogesterone acetate (499.05%), progestogen-
only pills (125.07%), the patch (165.09%), levonorgestrel-lUS (112.54%), and ulipristal acetate emergency
contraception prescribing (357.97%). Conversely, combined oral contraceptive pills (75.04%), Cu-lUD
(83.63%), the implant (81.10%), and levonorgestrel emergency contraception (67.42%) prescribing has
decreased.

Conclusions
COVID-19 vastly decreased contraceptive prescribing during lockdowns in Scotland. Post-COVID-19,
changes in contraceptive prescribing within Scottish general practices are reported, with implications for
health policy and service delivery planning.

Keywords Abbreviations

. COVID-19 BNF British National Formulary

. Contraception COCP  Combined oral contraceptive pill

: General practice Cu-lUD  Copper intra-uterine device

’ Scotland EC Emergency contraception
Availability of Data & Code LARC Long-acting reversible contraception
All code and data used are fully available from LNG-IUS Levonorgestrel intra-uterine system
Zenodo (doi:10.5281/zenodo.8310085) NHS National Health Service

The raw dataset used is also publicly available from  POP Progestogen-only pill

the Scottish Health and Social Care Open Data )k United Kingdom

repository (opendata.nhs.scot).
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Introduction

COVID-19 lockdowns decreased contraception
dispensed in England [1]. Furthermore, women in the
UK found accessing contraception more difficult due
to COVID-19 [2]. This is not a trend unique to the UK,
but a global phenomenon [3-5].

Approximately 75% of Scottish women access
contraception through their general practice (GP)
[6]. Restrictions due to COVID-19 changed day-
to-day life in many ways, including the format of
GP consultations. To mitigate the risk of COVID-19
infection, GPs pivoted to remote consultations such
as telephone triage and video-based telehealth
appointments wherever possible [7], the basis for
which was established in Scotland [8].

The Scottish Government expected that GPs would
be unable to deliver some services due to increased
demand [9]. Moreover, the Faculty of Sexual &
Reproductive Healthcare (FSRH) guidance issued
during the pandemic did not classify the provision
of oral contraception or new long-acting reversible
contraception (LARC) fittings as essential services
needing face-to-face appointments [10].

Despite this, no study has yet examined the effects
of COVID-19 on contraceptive provision in Scotland.
Additionally, much of the literature published has not
assessed the changes on contraceptive prescribing
now the acute phase of the pandemic has passed.
Although, a forthcoming systematic review may
illuminate these issues [11].

This study will examine the effects of COVID-19
lockdowns and restrictions on the provision of
contraception in Scottish general practices and
how contraceptive provision has changed in post-
COVID-19 Scotland.

Materials and methods

This longitudinal retrospective study examines the
period between January 2016 and January 2023,
utilising data from the Scottish Health and Social
Care Open Data repository (https://www.opendata.
nhs.scot). This aggregated, anonymous dataset
is 100% complete for all prescriptions dispensed
outside hospitals throughout Scotland. This dataset
is published monthly; thus, observing changes in
day-to-day prescribing is impossible.

The majority of prescriptions in this dataset are
prescribed in general practices and dispensed
by community pharmacies. ltems dispensed in
hospitals, prisons, schools, and private prescriptions,
as well as prescriptions not presented for dispensing
and those dispensed but not submitted for payment
are excluded. These exclusions are unlikely to be a
large enough proportion of these data to impact the
observed trends [12].

R v4.3.0 [13] was used to create a script (available

from Zenodo: doi.org/10.5281/zenodo.8310084)
to access data from the NHS Scotland Open Data
API. Initially, the complete dataset is filtered using a
SQL query to extract and categorise contraceptive
medicines by returning results with truncated British
National Formulary (BNF) [14] item codes beginning
with 07030* or 21040* (Table 1).

Table 1 Truncated BNF item codes used during
data extraction. Type, categories, and example
medicines in for each code.

Truncated BNF  Type Category Example BNF

Item Code Item Description

0703010* Oral COocCpP Rigevidon Tablet

0703010E0BG* Other Patch Evra Transdermal
Patch

0703011* Other Ring NuvaRing
0.12mg/0.015mg
per day Vaginal
Delivery System

0703021* Oral POP Desogestrel Tablet
75mcg

0703022M* LARC Injection Depo-Provera
Injection 150mg/
ml 1ml Pre-filled
Syringes

0703022N* LARC Injection  Noristerat Injection
200mg/ml 1ml
Ampoules

0703022P* LARC Implant Nexplanon Implant
68mg

0703023* LARC LNG-IUS  Mirena Intra-
uterine System

0703050* EC EC Upostelle Tablet
1500mcg

21040* LARC Cu-IUD T-Safe 380A

QL Intra-uterine
Contraceptive
Device

Note: * indicates truncation.

Spermicidal jelly (e.g. Nonoxinol) was removed from
this analysis as it is not a contraceptive in its own
right as it needs to be employed with a barrier method
[14]. As only 0.012% (64,647 / 532,181,153) of the
total items dispensed in the duration of this study,
the exclusion of this method of contraception did not
affect the conclusions drawn.

Due to inherent differences in prescribing frequencies
between contraceptive methods, a standardised
metric—‘months of contraceptive coverage’ (MCC)—
was calculated:

tit items di d . . .
MCC = (Quantt Ii’;]{ ;:p’;iiz‘f"e"“ ) * Duration of contraceptive action

For example, a Cu-lUD with a five-year lifespan
provides 60 months of contraceptive coverage
(1/1 * 60). In contrast, a six-month prescription of
a short-acting oral contraceptive offers six months
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of contraceptive coverage (126/21 * 1) despite 126
items being dispensed.

To compare prescribing trends between periods,
mean months of contraceptive coverage dispensed
(MMCC) was calculated by dividing the months of
contraceptive coverage by the number of months
in each period. However, emergency contraception
(EC) was compared by the mean number of items
dispensed per month.

Four different periods were defined. Firstly, pre-
COVID-19 (01/01/2016-23/03/2020). Lockdown
(24/03/2020—29/05/2020 and 05/01/2021—
26/04/2021) when Scotland entered the highest
level of restrictions on daily activities [15].
Thirdly, restrictions (30/05/2020—04/01/2021 and
27/04/2021-30/04/2022) when - due to its geographic
diversity - Scotland adopted a phased approach
to restrictions based on local epidemiological data
[16]. Thus, during this period, Scotland experienced
a variety of restrictions on both local, regional, and
national levels. Finally, post-COVID-19 (01/05/2022—
01/01/2023), when all restrictions in Scotland were
lifted [15].

Results

Overview

During lockdown, total contraceptive prescribing
in Scotland fell to 17.10% (98,642 MMCC) of pre-
COVID-19 levels (576,986 MMCC). Between
lockdowns, prescribing of all forms of contraception
recovered to 76.96% (444,055 MMCC) of pre-
COVID-19 levels. Intriguingly, the post-COVID-19
period has seen an increase in overall contraceptive
prescribing compared with pre-COVID-19 (108.23%
/ 624,474 MMCC).

The large decrease in contraceptive provision during
periods of COVID-19 lockdowns was seen across all
forms of contraception: LARC fell to 11.80% (19,424
MMCC), oral to 17.64% (54,852 MMCC), the ring and
patch to 24.01% (24,366 MMCC). EC also dropped to
13.90% of pre-COVID-19 supply (1,118 dispensed).

Restrictions allowed the resumption of contraceptive
dispensing, albeit at a lower rate than pre-COVID-19:
LARC: 64.40% (105,964 MMCC), oral 74.91%
(232,923 MMCC), EC 84.60% (6,804 dispensed).
However, for the ring and patch there was an overall
increase (103.62% / 105,168 MMCC) in dispensing
during periods of COVID-19 restrictions compared
with pre-COVID-19.

Overall, oral contraceptives remained the majority of
prescribed contraceptives throughout the duration
of this study. 52.67% (903,036 MMCC) of the
total dispensed (1,744,157 MMCC). Behind this,
LARC (24.48% / 451,312 MMCC), and finally the
contraceptive patch and ring (22.85% / 389,909
MMCC). However, the proportions and types of
contraceptives prescribed in each of the four periods

of this study varied (Figure 1).
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Figure 1 COVID-19 restrictions changed the
proportions of categories of contraception
dispensed in Scotland. Prior to COVID-19, the
combined oral contraceptive pill (COCP), was the
most dispensed form of contraception. However,
during the COVID-19 pandemic, this changed to
the progestogen-only pill (POP), with dispensing of
the contraceptive patch also increasing. Dispensing
rates of long-acting reversible contraception
(LARC), including the LNG-IUS, Cu-IUD, injection,
and implant decreased during COVID-19, whilst
the contraceptive ring remained relatively stable.
Post-COVID-19 data indicates these changes in
contraceptive prescribing persist in Scottish general
practices.

Oral contraception

Before the COVID-19 pandemic, combined oral
contraceptives were more frequently prescribed
(mean percentage of total MMCC of oral contraception
dispensed:  54.38%) than  progestogen-only
contraceptives (45.62%). However, during the period
from April 2020 to April 2022, this trend reversed
(COCP: 44.03%, POP: 55.97%).

Intriguingly, the trend of decreasing COCP and
increasing POP in Scotland has continued (COCP:
41.70%, POP: 58.30%), even after COVID-19-
associated restrictions were lifted (Figure 2).
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Figure 2 Changes in oral contraceptive
prescribing. Prior to COVID-19, COCPs were
more prescribed than POPs. However, there was
a rough balance between the two methods. During
lockdown, POPs were vastly more prescribed, and
COCPs decreased. This trend continued during
periods of restrictions, and after COVID-19, this gap
has widened.

Long-acting reversible contraception
Long-acting reversible  contraception (LARC)
requires administration by a healthcare professional
[17,22,23] — with the exception of the Sayana-Press
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(depot medroxyprogesterone acetate) subcutaneous
injection [24]. Thus, due to the restrictions on face-
to-face appointments, LARC administration severely
decreased throughout the COVID-19 pandemic
(Figure 3).

Cu-IUD & LNG-IUS
During lockdowns, levonorgestrel intrauterine
system (LNG-IUS) prescribing sank to 11.07%
(6,912 MMCC) of pre-COVID-19 levels, while
copper intrauterine device (Cu-lUD) prescribing
decreased to 9.48% (1,482 MMCC). Subsequently,
during periods of COVID-19-associated restrictions,
LNG-IUS prescribing increased to 65.84% (41,102
MMCC) and Cu-IUD to 60.45% (9,455 MMCC). Post-
COVID-19, Cu-IUD prescribing recovered to 83.63%
(13,080 MMCC) of pre-COVID-19 levels. Conversely,
LNG-IUS prescribing post-COVID-19 has exceeded
that before the pandemic, reaching 112.54% (70,260
MMCC) of pre-COVID-19 levels.

Implant
Provision of the progestogen-only contraceptive
implant fell to 10.02% (5913 MMCC) during lockdown.
Dispensing rebounded to 57.17% (33,730 MMCC)
during periods of restrictions. Post-COVID-19 implant
prescribing remains at 81.10% (47,853 MMCC) of
pre-COVID-19 levels (59,004 MMCC).

Injection
The decrease in injection dispensing throughout
COVID-19 is less severe than other forms of LARC
during periods of lockdown (18.63% / 5,116 MMCC)
and restrictions (78.92% / 21,676 MMCC) compared
with pre-COVID-19 levels (27,466 MMCC).

Post-COVID-19

2016 2017 2018 2019

Year

2020 2021 2022 2023

Figure 3 LARC provision by time period. Long-acting reversible contraceptive (LARC) prescribing fell
enormously during the first lockdown (red-shaded periods marked L). During periods of restrictions (orange-
shaded periods, R) still hampered access to LARC. Post-COVID-19, LARC prescribing is slightly reduced

compared with pre-COVID-19.
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However, there was achangeinroute ofadministration,
with intramuscular (IM) Depo-Provera decreasing
to 15.12% (3,927 MMCC) of pre-pandemic levels
(25,979 MMCC) during periods of lockdown and
subcutaneous (SC) Sayana Press decreasing to
80.06% (1189 / 1485 MMCC).

During periods of restrictions, the difference between
SC and IM injections becomes obvious. IM injection
during restrictions fell to 63.83% (16,583 MMCC) of
pre-COVID-19 levels, whereas SC injections rose to
343.04% (5,093 MMCC). Post-COVID-19 this trend
has increased, with IM prescribing at 87.68% (22,779
MMCC) and SC at 499.05% (7,409 MMCC) of pre-
COVID-19 levels. Whilst IM injections are still more
prescribed, SC injections are rapidly increasing in
popularity.

Patch
The patch is unique among the categories of
contraception assessed here as it increased in
popularity (107.89% / 95,311 MMCC) compared with
pre-COVID-19 levels (88,340 MMCC) during the
period of restrictions and has increased again in the
post-COVID-19 period (165.09% / 145,840 MMCC).
However, patch prescribing did reduce in lockdown
to 24.75% (21,865 MMCC) of pre-COVID-19 levels.

Emergency contraception
Before COVID-19, the mean number of emergency
contraception (EC) items dispensed monthly was
8,043. Due to social restrictions present in Scotland,
emergency contraception dispensing was expected
to decrease. This was the case during both periods
of restrictions (84.60% / 6,804 mean number of items
dispensed per month) and lockdowns (13.90% /
1,118 items).

Another interesting observation is the change in the
most dispensed form of EC from levonorgestrel to
ulipristal acetate (54.61% / 5,320) post-COVID-19.
Prior to COVID-19, 18.48% (1,486 items) of EC
dispensed was ulipristal acetate, with the remainder
being levonorgestrel. Ulipristal acetate dispensing
increased during periods of lockdown to 39.98%
(447) and during restrictions to 43.34% (2,949).

Discussion

COVID-19 restrictions prevented the regular BMI and
blood pressure monitoring required for safe COCP
prescribing [17]. This likely led to the decrease seen
in COCP prescribing and the growth in dispensing of
POPs instead, which do not require the same patient
monitoring [17-19].

Additionally, some of the increase in POP prescribing
is likely due to the use of desogestrel as a bridging
contraceptive due to extended LARC use during
COVID-19 restrictions [20].

This may also reflect increased access to short-
term supplies of POPs without a prescription within
community pharmacies in Scotland [21]. Women

who — due to COVID-19 restrictions - were unable to
initiate prescribed contraception may have obtained
contraception through community pharmacists,
increasing POP dispensing. Continuing prescribing
POP initiated through this route would at least partially
explain this trend. However, the mechanism behind
this increase is a clear area for further research.

The changes seen in injections can only be due to
the fact Sayana Press subcutaneous injections are
licenced for self-administration [24], as both contain
the same active ingredient (medroxyprogesterone
acetate) and last for at least 12 weeks (Depo-Provera)
or 13 weeks (Sayana Press) [24,26] — a negligible
difference.

The increase in EC dispensing post-COVID-19
(121.11% / 9,741 items) versus pre-COVID-19
levels potentially points to a lack of effective regular
contraception due to disrupted access during
COVID-19. However, it is impossible to state this with
certainty, as other factors may underlie this trend.
Emergency contraception is available free of charge
without a prescription from most Scottish community
pharmacies [27].

There are a variety of factors which may have led
to this change. Patients could be presenting later
after unprotected sexual intercourse which would
make ulipristal acetate dispensing more likely [28].
However, this warrants further investigation.
Conclusions

The clear decreases in contraceptive provision
in Scotland during COVID-19 lockdowns present
many possible outcomes ranging from unintended
pregnancies to increases in terminations. The
effects of these restrictions have altered trends in
contraceptive prescribing within Scottish general
practice.

Telemedicine-based contraceptive prescribing has
been demonstrated to be effective and safe at a scale
unthought-of before COVID-19. Within Scotland,
this has the principal advantage of easier access to
sexual and reproductive healthcare professionals,
especially for those women living in island and rural
communities. Additionally, this may increase the ease
of access to Gaelic-speaking healthcare providers for
Gaelic-speaking patients.

However, the potential lack of patient autonomy in
choosing their preferred method of contraception,
particularly LARC, during this periodis understandable
in the context of a global health emergency but
troubling. Sexual healthcare services must learn
from this period and work to ensure continuity of
safe access to contraception can continue, despite
external factors.
Limitations

A key assumption is made that the patient population
seeking contraception from general practitioners
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is constant throughout the period of this study,
and consequently, variances in prescribing rates
between pre-COVID-19 and post-COVID-19 are due
to changes in contraceptive prescribing rather than
population-level alterations.

It is also assumed that the drugs dispensed here
are used purely for their licenced indication of
contraception, not any alternative off-label uses.
However, it is not possible to exclude medicines
dispensed for non-contraceptive uses. Regardless,
off-label use likely constitutes a minute proportion of
this dataset.

Finally, whilst there is a period of over four years for
the pre-COVID-19 data, only seven months of post-
COVID-19 was available for this analysis.
Future directions

Future work may explore if these trends seen in
contraceptive provision in Scotland were similar
in the other nations of the UK. It is possible the
devolved nature of healthcare policy within the UK
created disparities in access to contraception during
COVID-19 restrictions between the four nations.

Future analysis with more post-COVID-19 data may
better analyse the lasting impacts on contraceptive
prescribing in Scotland due to COVID-19.
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