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Abstract
Background
Unintended pregnancy is common. Many of these pregnancies end in abortion.
Abortion is increasingly performed at earlier gestations and using medical
methods, that is through administration of the medications mifepristone and
misoprostol, known as ‘early medical abortion’. Abortion in the UK is strictly
regulated in law, but changes in legislation have recently been made that have
enabled delivery of medical abortion to evolve in terms of setting of the abortion
and peri-abortion care.

Aims and Objectives
The aim of this research was to evaluate three aspects of medical abortion care:
information delivery prior to abortion treatment; use of telemedicine, including
remote consultation, for the provision of medical abortion; and methods of pain
management for medical abortion.

Methods
I used a variety of methods to achieve the research objectives. I conducted a
randomised controlled trial to compare standard consultations with a short
audio-visual animation for information giving about early medical abortion
regarding information recall and acceptability. I conducted a prospective
observational cohort study of women receiving early medical abortion using a
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novel telemedicine service, which collected data on effectiveness of treatment,
complications and side effect profiles and acceptability of this method. Finally, I
conducted a systematic review of the current evidence for management of pain
during early medical abortion.

Results
50 women were recruited to the randomised controlled trial of the audio-visual
animation. Recall of information was the same for women receiving a standard
consultation and audio-visual animation. Acceptability was high in both groups.

663 women participated in the prospective observational cohort study of a novel
telemedicine early medical abortion pathway. A complete abortion took place in
650/663 cases (98%). Complication rates were low and comparable to previous
service models. Acceptability was high, with 628/663 (95%) of women rating
the experience as ‘somewhat’ or ‘very’ acceptable.

After initial screening of 4065 titles, 185 papers were considered for full text
review. From these only five were eligible for inclusion, the evidence was of
moderate to very low certainty and two papers were at high risk of bias. There
was some evidence that high-dose ibuprofen (800-1600mg), used
prophylactically or in response to pain, leads to a reduction in pain scores.
However, the study designs were heterogenous, suffered from a lack of
consistent reporting and did not use a validated pain measurement tool.
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Conclusions
An audio-visual animation functions as well as an in-person discussion with a
clinician for providing information about early medical abortion. This animation
can be used to supplement a telemedicine consultation to provide highly
effective, safe, and acceptable abortion care. There are still side-effects to early
medical abortion, including pain, that are imperfectly managed. There is limited
evidence for the best method of pain relief in early medical abortion and further
research is needed to develop a validated tool for measuring pain and welldesigned randomised controlled trials of pain-relief interventions in non-hospital
settings, where the majority of abortions occur.
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Lay Abstract
Background
Unintended pregnancy is common. Many of these pregnancies end in abortion.
Abortion is being performed earlier in pregnancy than before and using the
medications mifepristone and misoprostol. This combination is known as ‘early
medical abortion’.

Abortion in the UK is strictly regulated in law. Some parts of the law have recently
changed. This allows early medical abortion to be delivered in new ways and new
places.

Aims and Objectives
The aim of this research was to investigate three aspects of early medical abortion
care:
1. I wanted to test new ways of giving information about early medical abortion.
2. I wanted to assess the use of telephone consultations for early medical abortion.
3. I wanted to know what methods of pain relief worked best for early medical
abortion.

Methods
I used a variety of methods to achieve the research objectives.
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I conducted a trial that randomly allocated women to two groups. One group got a
standard face-to-face consultation about early medical abortion and the other got
information through a short online animation. I tested the recall of information in
each group and acceptability of receiving information through the animation.

I conducted a study of women receiving early medical abortion using a new
telemedicine service, where the consultation took place by telephone and
medications were collected or sent to women for use at home. I collected data on
effectiveness of treatment, complications, side effects and acceptability.

Finally, I conducted a review of the evidence for different types of pain relief during
early medical abortion.

Results
50 women took part in the randomised controlled trial of the animation compared
to a face-to-face consultation. Recall of information was the same for women in
both groups. Acceptability of the animation was also high.

663 women took part in the study of the new telemedicine early medical abortion
pathway. A successful abortion took place in 650/663 cases (98%). Complication
rates were low and similar to previous ways of delivering medical abortion care.
Acceptability was high: 628/663 (95%) of women rated their care as ‘somewhat’
or ‘very’ acceptable.

ix

185 papers were considered for the review of pain relief. From these only five were
included in my review. The evidence was of moderate to very low certainty and
two papers were at high risk of bias. There was some evidence that high-dose
ibuprofen (800-1600mg) could reduce pain scores. But the studies differed a lot in
their design, and they did not report results in the same way.

Conclusions
A short animation works as well as a consultation with a clinician for providing
information about early medical abortion. This animation can be used alongside a
telemedicine consultation. Telemedicine provides effective, safe, and acceptable
abortion care. There are still side-effects to early medical abortion, including pain.
There is limited evidence for the best method of pain relief in early medical
abortion. Further research is needed to develop a way of consistently reporting
pain. Well-designed trials are needed to test pain-relief methods. These should be
conducted in the home setting, where the majority of abortions now occur.
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Chapter 1. Background and statement of problem
This chapter details the clinical and medicolegal background of abortion care in
Great Britain, highlights areas requiring research and poses the research aims
and objectives of this thesis.

1.1 Abortion
The word ‘abortion’ has several meanings. Traditionally, it was used to denote
any kind of pregnancy ending before twenty-eight weeks’ gestation and was
divided into ‘spontaneous abortion’ where the pregnancy ended without medical
intervention, or ‘induced abortion’ where medicines or surgery were used to end
the pregnancy. Over time, the term ‘abortion’ has come to signify ‘induced
abortion’ and ‘miscarriage’ is used instead of ‘spontaneous abortion’. In this
thesis, ‘abortion’ is used to denote induced abortion.

1.2 Abortion in Great Britain
Abortion in the United Kingdom is legally regulated within the criminal code. The
Offences Against the Person Act (UK Public General Acts, 1861) criminalises
abortion, punishing women procuring their own abortions or any other person
providing the abortion with ‘penal servitude for life’. The Offenses Against the
Person Act still stands today, however it was amended by the Abortion Act (UK
Public General Acts, 1967) in England, Scotland, and Wales to allow abortions
to be performed under certain circumstances, and if these were met, the
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woman and doctor would be exempt from prosecution. The Abortion Act was
never enacted in Northern Ireland and abortion remained almost totally illegal
until 2019 when the relevant sections of the Offenses Against the Person Act
were repealed there (UK Public General Acts, 2019). Throughout this thesis, I
will refer to ‘Great Britain’ when discussing England, Scotland, and Wales, and
‘United Kingdom’ when discussing Great Britain and Northern Ireland.

There have been numerous minor changes to these laws and legal challenges
that have established a body of case law around abortion. Discussion of this is
outside of the scope of this thesis, however it is important to mention here as
there are several key components of the current law that affect the provision of
medical abortion.

Firstly, abortion legislation is devolved across Great Britain and so there is
variation between the different constituent nations. The research in this thesis is
conducted in Scotland. Recent legal changes (discussed below) were phrased
slightly differently from their equivalents in England and Wales which led to
variation across Great Britain.

Secondly, an abortion must be approved by two doctors, certifying that the
abortion meets the requirements of one of the clauses of the Abortion Act. The
vast majority of abortions are performed under ‘Clause C’ (Department of
Health and Social Care, 2021; Public Health Scotland, 2021), which permits
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abortion if “the pregnancy has NOT exceeded its 24th week and that the
continuance of the pregnancy would involve risk, greater than if the pregnancy
were terminated, of injury to the physical or mental health of the pregnant
woman” (UK Public General Acts, 1967). The method of determining gestation
is not specified within the law.

Thirdly, abortions must be performed on registered premises. This includes NHS
hospitals and independent abortion clinics. In 2017 in Scotland (and shortly
afterwards in England and Wales), ‘the Home’ was added to the list of registered
premises for the administration of misoprostol (the second drug used in medical
abortion) (Chief Medical Officer for Scotland, 2017). Women still needed to
make at least one in-person visit to a clinical facility as mifepristone (the first
drug in medical abortion) had to be administered there.
There have been further legislative changes in response to the coronavirus
pandemic (COVID-19) which are discussed below.

Use of medical methods to procure abortion has increased in Great Britain over
the last 10-15 years and in 2020 represented 97% of abortions in Scotland
(Public Health Scotland, 2021) and 85% of abortions in England and Wales
(Department of Health and Social Care, 2021).
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1.3 Medical methods of abortion
Medical abortion is the use of medications to induce an abortion, rather than by
surgical means. The medication regimen used in Great Britain is that
recommended by the World Health Organization (WHO): a combination of
mifepristone (a progesterone-receptor antagonist) followed by misoprostol (a
synthetic prostaglandin) (World Health Organization, 2018).

Mifepristone has several mechanisms of action in medical abortion:
•

Progesterone receptor blockade
o Leads to the proliferation of gap junctions between myometrial
cells.
o Increased numbers of gap junctions allow greater conduction of
electrical impulses and so greater magnitude contractions within
the myometrium.

•

Inhibition of prostaglandin dehydrogenase in the decidua
o Results in a higher concentration of endogenous prostaglandins
within the decidua, increasing contractility of the tissue.

•

Ingress of leucocytes to the cervical tissue
o Collagenase release leading to softening of the cervix and
dilatation.

These effects are maximal at 36 to 48 hours following administration and render
the uterus highly sensitive to exogenous prostaglandins, such as misoprostol
(Baird et al., 1988).

4

Misoprostol softens and dilates the cervix further and causes regular uterine
contractions, leading to detachment and expulsion of the pregnancy tissue
(fetus, placenta, and decidua) through the cervix. This process is acutely painful
and for many women is more intense than menstrual pain (Penney, 2006).
Figure 1.1 illustrates the effects of mifepristone and misoprostol.

Figure 1-1 Action of mifepristone and misoprostol. CC-BY 4.0 John ReynoldsWright https://flic.kr/p/2jVZMrt

Misoprostol can be administered sublingually, buccally or vaginally with high
efficacy, but oral administration should be avoided as it has a higher incidence
of side effects and comparatively lower efficacy (Akin et al., 2009). In the first
trimester, misoprostol can be given up to 72 hours after mifepristone, or
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intervals less than 24 hours, but can be associated with slightly higher failure
rates (Lohr et al., 2018).

1.4 Early medical abortion
Early medical abortion (EMA) broadly refers to the use of medical methods
before 12 weeks’ gestation, or within the first trimester of pregnancy.
Sometimes organisations in Great Britain refer to EMA as medical abortion
before 9 weeks’ gestation. Prior to 9 weeks’ gestation, women usually only
require a single dose of misoprostol 800 micrograms to complete the abortion.
EMA was able to be supplied for passage of the pregnancy at home, in a
manner compatible with the Abortion Act (1967) with a single dose of
misoprostol until legislative changes in 2017 (Chief Medical Officer for Scotland,
2017). Following these changes, EMA could be supplied for home use at higher
gestations, with additional doses of misoprostol 400 micrograms for selfadministration if the pregnancy did not pass within the first four hours. However,
in Great Britain this was typically only done until 10 weeks’ gestation, after
which care was provided in clinical facilities.

Bleeding and pain commence approximately 1-2 hours after administration of
misoprostol, reaching their peak at expulsion of the pregnancy tissue. Most
women pass the pregnancy within 6 hours of misoprostol administration and
have bleeding heavier than a period that becomes lighter over the subsequent
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days. This process means that women may be in discomfort or pain for several
hours.

The WHO recommends that EMA can be performed safely in a home setting
before 12 weeks’ gestation (World Health Organization, 2018). Selfadministration of abortion medications at home allows women to have their
abortion at times that are convenient to them, allowing them to be with a
supportive friend, their family, or their partner.

1.5 Increasing patient self-management of EMA
As the field moved towards greater provision of care at home and greater
patient autonomy, consistent, clear information was needed for patients to
support them in doing this. Many services use patient information leaflets, but
there are high levels of poor literacy among adults in Scotland and in many
other European countries (European Literacy Policy Network, 2015). Other
forms of information giving include videos and animations, but there is limited
evidence on the benefits of these methods for providing information on EMA.
True self-management of medical abortion is patient use of medications without
the input of healthcare professionals, a ‘do-it-yourself’ style of abortion. I
propose that the term 'supported self-management of abortion’ could be used to
describe patients increasingly taking on aspects of management of their care,
but still requiring information and advice from medical professionals.
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1.6 Patient-centred abortion care
Patient-centred care is, at its core, the understanding of a patient as a unique
human being (Balint, 1969), often expressed in the maxim ‘nothing about me
without me’ and has been increasingly embedded in healthcare delivery in the
UK over the last 25 years, spearheaded by primary care(Little et al., 2001;
Stewart, 2001; Richards, Coulter and Wicks, 2015).

There is limited study of patient-centred abortion care, however a qualitative
study has developed a framework (Cotter et al., 2021) that has been adapted
from the Person Centred Care Framework for Reproductive Health Equity
(Sudhinaraset et al., 2017), that includes the domains ‘dignity and respect’,
‘autonomy’, ‘communication and supportive care’, ‘trust, privacy and
confidentiality’, and ‘social support’. This same research group developed and
validated a scale for assessing patient-centredness in abortion care
(Sudhinaraset et al., 2020) however this was in the Kenyan setting and may
need validation in higher income settings. This study is concerned with face-toface delivery of abortion care and indeed, there do not appear to be any studies
of patient-centred abortion care by telemedicine.

There is a study in the UK examining ‘quality of care’ as a potential dimension of
patient-centred care and recommend inclusion of these measures as a form of
quality standards along with clinical and safety outcomes for services
(Whitehouse et al., 2021).
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Design of studies that aim to deliver and embed patient-centred care, should
have robust patient and public involvement at the design, implementation, and
analysis stages. However, in practice this can be challenging for abortion care,
as abortion stigma acts to silence women who have experienced abortion and
sharing their opinions on design and delivery of abortion care and research may
make them feel exposed.

1.7 Pain relief during gynaecological procedures
As a greater number of gynaecological procedures move out of hospital and
into community settings, for example, hysteroscopy, manual vacuum aspiration,
intrauterine device insertion, it is noted that pain can be a limiting factor in the
successful provision of this care and so interventions are needed to manage
pain (Ahmad et al., 2011). Possible interventions for these procedures include
medications, particularly non-steroidal anti-inflammatory drugs and nonpharmacological interventions, such as music, transcutaneous electrical nerve
stimulation (TENS) and heat. However, the evidence for these are mixed (AmerCuenca et al., 2020) and it is unclear if they would transfer well to EMA which is
performed in the home rather than the outpatient clinic setting.

1.8 The impact of COVID-19
In 2020, the outbreak of the novel coronavirus, COVID-19, and subsequent
global pandemic led to further legislative changes permitting the administration
of mifepristone in ‘the Home’ in addition to misoprostol. Coupled with clinical
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guidance emphasising the importance of remote consultation to minimise
COVID-19 exposure and transmission (Royal College of Obstetricians and
Gynaecologists, 2020), many services in the UK moved toward the provision of
EMA by telemedicine. In Scotland, legislation did not specify gestational age,
but rather referred to Scottish Abortion Care Providers Network clinical
guidance, which supported the provision of EMA up to 12 weeks’ gestation
(Chief Medical Officer for Scotland, 2020), whereas in England and Wales this
was fixed at 10 weeks’ gestation (Department of Health and Social Care, 2020;
National Assembly for Wales, 2020).

1.9 Research Aims and Objectives

1. To investigate the use of online animations for the provision of
information giving before EMA
2. To evaluate the use of telemedicine consultations on effectiveness,
safety, and acceptability of EMA
3. To evaluate patient adherence to drug regimens and the prevalence of
side effects when EMA is provided by telemedicine
4. To identify evidence for optimal pain management during EMA
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1.10 Thesis Outline

Chapter One provides background on the provision of abortion and more
specifically early medical abortion in Great Britain.

Chapter Two is a review of the literature on the use of technology to provide
information to patients about abortion and use of technology to deliver abortion
care remotely by telemedicine.

Chapter Three presents the results of a randomised controlled trial of a short
online animation to provide information to women about early medical abortion
compared with a standard consultation with a clinician.

Chapters Four and Five present the results of a prospective observational
cohort study of a novel telemedicine early medical abortion service delivered
during the early months of the COVID-19 pandemic.

Chapter Six presents the results of a systematic review of methods of pain
management for early medical abortion.

Chapter Seven summarises the research presented in previous chapters and
provides recommendations for future research.
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1.11 Statement on gendered language

Throughout this thesis I will move between the terms ‘woman’ and ‘patient’.

The overwhelming majority of people receiving abortion care are (cisgender)
women. Abortion is a stigmatised form of healthcare, and that stigma is
inextricably linked to societal misogyny, patriarchy, and the control of women.
As such, it is important to centre women within research conducted in the field.

However, there are people who are not women that receive abortion care and
so a gender-neutral term that is clear, simple, and accurate, such as ‘patient’, is
of benefit when describing the group as a whole.

It is also important to avoid extrapolating and transposing findings about
cisgender women to trans and non-binary people. The participants in the
studies presented within this thesis were all cisgender women and the findings
could be different if repeated with trans and non—binary participants.
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Chapter 2. Using technology for providing information and
clinical care to patients seeking abortion: a review of the
literature

This chapter will present a review of the literature on the use of technology to
improve provision of information about, and delivery of, early medical abortion.
There are a broad range of technologies that could be used to do this including
mobile telephone applications, websites, videos, interactive educational
software, and telemedicine.
In this chapter, I will focus upon videos (including animations) and telemedicine
delivery of abortion care specifically. Videos for delivery of information are
already well established in the field of healthcare and other settings and many
social media platforms and websites are able to host and link to video files,
which are in turn playable on many devices, including computers and mobile
telephones. Telemedicine delivery of abortion care is novel in the UK NHS
setting, although already being partially delivered by some independent services
providers.
The COVID-19 pandemic drove innovation in telemedicine abortion care (and
many other areas of medical care), but telemedicine abortion care did exist in
some settings prior to COVID-19 and so may be useful beyond the pandemic
restrictions.
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The research in this thesis began prior to the COVID-19 pandemic and as such
the body of literature has changed between the time that the studies within this
thesis were published and now. In this chapter I will review the literature as it
stands presently in October 2021.

2.1 Using technology to inform patients

Technology can be used to deliver information about sexual and reproductive
healthcare to patients and the public to improve knowledge in general or
regarding a specific healthcare interaction, such as selection of a contraceptive
method or abortion treatment. Online videos or mobile phone applications can
be used in advance of a clinic appointment to improve knowledge prior to a
clinical encounter, after a clinic appointment as a reference material, or both.
To contextualise the study described in Chapter 3, I reviewed the extant
literature on the use of technology, particularly videos, in the delivery of
information about abortion care and more broadly fertility regulation.
This is not intended to be a systematic literature review with meta-analysis,
indeed the studies are too few and methodologically disparate in nature to allow
meaningful meta-analysis, rather I present a narrative synthesis of the studies
detected to present an overview of the literature in the field.
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2.1.1 Search strategy
I searched the full available catalogues of Medline, Embase and PubMed on 15 th
October 2021. I used a combination of keywords and database headings
(depending on database) to search firstly for studies containing the words
‘abortion’ in combination with ‘animation’, ‘cartoon’, ‘video’, ‘technology’, and
‘patient education’ using Boolean operators AND and OR. The full search
strategy is included as Appendix 1. After removing duplicates, these searches
detected the published study included in Chapter 3, a further ten studies that
were included for full text review and 52 studies that were clearly irrelevant on
review of title and abstract.

Of the ten papers included for full text review, only four were related to abortion
and two of these did not evaluate the impact of animations/videos on patient
knowledge.

Given this relatively sparse field, I expanded the search to include contraception
and identified a further 14 papers to include in the literature review.
I identified two published systematic reviews and checked their references for
further relevant studies but had already detected relevant papers in my search
strategy.
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2.1.2 Overview of the literature
The earliest study in the review was published in 2010 and the latest in 2021.
The majority of the studies were conducted in the USA and seven studies were
conducted in low- and middle-income countries. Only four of the included
studies dealt with abortion care and most of the other 23 studies focussed on
longer-acting reversible contraception (LARC, usually intrauterine contraception
or subdermal implants, occasionally also including injectable methods).

I will discuss the impact of the interventions in these studies on patient
knowledge, patient satisfaction and any data from a clinician perspective. I will
highlight where data directly relate to abortion care and where they relate to
fertility regulation more broadly.

Where possible, effect estimates will be included for key outcomes (e.g. uptake
of contraception), however many studies report a cohort without comparator,
do not include sufficient information to calculate effect estimates, or are
qualitative in nature.

2.1.3 Abortion
The primary purpose of the videos and other technological interventions studied
was to inform patients about abortion or contraception. To assess the extent to
which this was achieved, several studies reported on numerical patient
knowledge scores before and after engaging with the intervention or used a
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comparator group that was not exposed to the intervention. Some studies
evaluated interventions using a qualitative approach and I mention these
separately.

Four studies related to the use of videos or animations in the delivery of abortion
care. One study (Krishnan and Dalvie, 2015) described the process of
developing an animation to provide information about abortion care but did not
provide any data evaluating the use of the animation in clinical practice. Another
study (Han et al., 2020) mapped websites providing abortion information and
rated them regarding trustworthiness and clarity. They found that 35% of the
websites reviewed were produced by anti-abortion organisations and had
comparatively lower trustworthiness and clarity scores than ‘neutral’ or ‘prochoice’ websites. Further, two thirds of the anti-abortion websites used neutral
language around abortion, possibly to appear as genuine healthcare providers
or impartial clinics. While this study does not provide any evaluation of these
websites on patient knowledge, it provides justification for further development
and research of these interventions for patient education.

The remaining two studies were both produced by the research group to which I
belong and where I conducted the study described in Chapter 3.

The first study (Powell-Jackson, Glasier and Cameron, 2010) surveyed
participants before and after the introduction of an informational video about
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abortion and contraception, to be viewed at the abortion clinic prior to
consultation with clinic staff. This study compared clinician consultation alone
with video followed by clinical consultation. The survey was conducted with all
participants after the consultation concluded. The video was 16 minutes in
length (12 minutes about abortion and 4 minutes about contraception).
Following introduction of the video, there was no difference in the proportion of
patients rating the information they received as ‘clear’ or ‘very clear’, however
more than half indicated that the video offered more information than the
clinician they saw. Clinicians reported that following the introduction of the
video, patients were better informed about abortion, and they were able to tailor
their consultation to address any specific concerns the woman had or discuss
contraception further.

The second study (Sherman et al., 2017) was a qualitative evaluation of an
animation depicting a woman’s experience of using early medical abortion at
home. The participants were women who had experienced medical abortion in
the preceding month. Participants viewed the animation as a realistic depiction
of medical abortion, and it aligned with their personal experiences. Reflecting
the findings of the Han et al. (2020) study, participants had seen various antiabortion material online before their treatment and had been worried about the
‘horror stories’ they had seen therein. Findings within this study shaped the
development of the intervention studied in Chapter 3 – participants were
positive about the use of an animation rather than a video with live actors as it
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allowed them to better connect with the character depicted. They also
commented that at nine minutes, the animation was too long. Another
interesting finding that links to findings in the studies in Chapters 5 and 6, was
that opinion was split over the depiction of pain during medical abortion in the
animation, with some women feeling it was accurate and others that it was too
extreme.

These studies provide a foundation for the study conducted in Chapter 3 – the
intervention needed to be short, animation had advantages over live actors, use
of the intervention could be of value to patients and clinicians, and there was a
broader need to address the misinformation and disinformation readily available
on the internet.

2.1.4 Contraception
Given this limited evidence in relation to abortion, I expanded the scope of this
literature review to include studies providing information about contraception
using audio-visual methods.
Of the studies detected, seven studies did not evaluate an audio-visual method
to provide information to patients.

Two studies (Gilmore et al., 2018; Plant et al., 2019) described only the process
of developing a video intervention but did not include an evaluation of the video.
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Two studies reported similar mapping activities as described by Han et al.
(2020), one regarding intrauterine device use (Nguyen and Allen, 2018) found
approximately a third of videos posted to a social media platform (YouTube)
contained inaccurate information and that these videos were more likely to
portray intrauterine contraception in negative light. Another study focussed on
videos posted to YouTube depicting or advising on self-removal of intrauterine
devices and subdermal implants (Broussard and Becker, 2021). The reasons
supplied by the video creators for self-removal, rather than attending clinic,
were predominately around convenience but also the cost implications of a
removal consultation and procedure (most video creators were based in the
USA). Again, an element of misinformation existed in these videos - almost all
video creators described their self-removal process as ‘easy’, however
Broussard observed difficulty in the removal process in roughly a third of videos
and one implant user was unable to remove their implant by the end of the
video.

Sixteen studies evaluated an audio-visual intervention to provide information
about contraception, predominately LARC. There were a mixture of randomised
controlled trials using a video alone or as part of a complex intervention (with
elements such as enhanced, standardised counselling), quality improvement
projects with pre- and post-intervention analysis, observational cohort studies
and qualitative studies. Some of these studies examined uptake of a method
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and others focussed on counselling duration, or patient knowledge or
satisfaction.

LARC-uptake was reported by six studies, all randomised controlled trials, of
which one was a pilot, and one was a cluster-randomised trial. Interventions all
included a video of varying length (the longest stated as 16 minutes), none of
which were described as an animation. The cluster-randomised trial used a 7minute video as part of a complex-intervention that also included enhanced
counselling and provider-training (Emtell Iwarsson et al., 2021). The pilot study
used video testimonials about contraception methods incorporated into a
mobile phone application, that was used for up to 15 minutes although the
length of the videos was not stated (Gilliam et al., 2014).
Three studies found no difference in uptake of LARC between the intervention
and control groups (Gilliam et al., 2014; Davidson et al., 2015; Vayngortin et al.,
2020). These included the pilot study, conducted in a contraceptive clinic
waiting room (Gilliam et al., 2014) which was under-powered to detect a
difference (n=52); a study conducted following surgical abortion (Davidson et
al., 2015) that raised concerns about instrumentation bias as the control group
had higher uptake of LARC than prior to the trial, possibly due to staff delivering
‘better’ contraceptive counselling (n=193, OR 1.37, 95% CI 0.77-2.43); and a
study conducted in a paediatric emergency department with young people not
seeking contraception (Vayngortin et al., 2020) (n=79, OR incalculable with
information in manuscript). All three of these studies were conducted in the USA
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where cost of LARC and associated appointments can be prohibitive for
patients and so the driver of cost may alter uptake more significantly than
patient knowledge or preference. In two studies (Davidson et al., 2015;
Vayngortin et al., 2020), participants were attending for another form of
healthcare (abortion and emergency department care) and were possibly not at
a stage where they are ready to contemplate LARC. Conversely in the study
conducted in a contraceptive clinic (Gilliam et al., 2014) it is possible that the
participants attended having already made a decision on the method they were
planning.
If there is truly no difference between video and standard care groups in these
studies, this could be viewed as reassuring that the video interventions are no
worse than their comparators (a consultation with a clinician) and could have
merit as part of service delivery.
Two studies found an increase in LARC uptake in the intervention group
(Burapasikarin, Manonai and Wattanayingcharoenchai, 2020; Emtell Iwarsson
et al., 2021). Burapasikarin et al. (2020) recruited women (n=270) admitted to
the postnatal ward following childbirth and randomised them to receive a
contraception discussion with a junior doctor in obstetrics and gynaecology or a
7-minute animation about post-partum LARC. The primary endpoint was use of
LARC method 6-8 weeks following delivery: the odds ratio of initiating LARC in
the animation group was 3.91 (95% CI 2.34-6.54) compared to the control
group. There were high follow up rates (99%) although the primary outcome
was established through patient self-report only in about half of the cases and in
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the other half through patient report and medical record review. Emtell Iwarsson
et al. (2021) developed a complex intervention of a 7-minute video, counselling
chart, contraceptive demonstration pack and counselling script and compared
this with standard clinical consultations (n=28 clusters, 1364 participants).
Participants in the intervention group were more likely to choose LARC and
have initiated LARC 3 months later than the control group (OR 1.70, 95% CI
1.19-2.35). These studies were conducted in Thailand and Sweden where
LARC access is free at the point of access or heavily subsidised.

One study in Colombia found equivocal uptake of LARC in its intervention group
(Hersh et al., 2018) (OR 1.07, 95% CI 0.52-1.97). This study used a 13.75minute video compared with counselling from a clinician. The population studied
were pregnant women admitted in labour to a maternity hospital and the
primary outcome of the study was length of counselling time, which was the
same between groups. When examining the uptake of methods by LARC type,
for intrauterine methods, similar proportions of participants chose this in both
groups. For the subdermal implant, higher proportions chose this after standard
counselling (more than half of participants) compared with just over a third in
the intervention group. However, the study only collected data on method
selection and not initiation post-partum and so it is unknown if these method
preferences translated into method use.
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Two studies examined the uptake of other forms of contraception. One study
set in Zambia (Stephenson et al., 2011) recruited 1502 couples to one of four
groups: a video explaining all ‘modern’ contraceptive methods (i.e. hormonal
and intrauterine methods), a motivational video, both videos, or a control
without any videos. All four groups had significant uptake of ‘modern’
contraceptive methods compared to before the intervention, however there was
no difference in uptake between groups (OR 1.00, 95% CI 0.75-1.33). An
important factor within this study is that the control group had access to a full
spectrum of family planning options without upfront cost, which was not the
usual case in Zambia at the time. A non-randomised study examined uptake of
higher efficacy emergency contraception among women attending for
emergency contraception at clinics in USA (Sanders et al., 2019). In a network
of clinics in Utah, three clinics provided standard care and three provided a
three-minute counselling video on different methods of emergency
contraception. During the intervention period (6 months) there was an increase
in the proportion of ulipristal acetate prescriptions (rather than levonorgestrel)
for oral emergency contraception at the intervention sites. The study did not
have a mechanism for distinguishing between copper intrauterine device
insertion for routine or emergency contraception. Although the clinic employed
‘sliding scales’ for emergency contraception cost, the typical cost of an
intrauterine device was 15-fold higher than ulipristal acetate (500USD versus
30USD), whereas ulipristal acetate was only six-fold more expensive than
levonorgestrel (30USD versus 5 USD). Were cost of method not a barrier, and if
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the study had been able to distinguish between types of copper intrauterine
device, other changes may have been observable.

A cluster randomised feasibility trial conducted in Northern Ireland used a longer
interactive video drama that was supplemented with work sheets and training of
teachers to deliver the intervention in schools to young people (n=831) (Lohan
et al., 2017). There were multiple outcomes, the primary endpoint being the
feasibility of delivering this complex intervention in schools. Among the
secondary outcomes were the proportion of participants engaging in
‘unprotected sex’, with ‘protection’ defined as condoms, hormonal, or
intrauterine methods, i.e., not including withdrawal and natural family planning
methods. Following the intervention fewer participants engaged in unprotected
sex in the following 9 months compared with those in the control group, with a
greater effect seen in young men than young women.

Six studies, of which four were randomised controlled trials, reported on
knowledge about contraception methods. Four studies found an improvement in
knowledge scores in groups using the video intervention and two found no
difference. Five studies focussed on LARC methods, and one study included all
hormonal and intrauterine methods.

Five studies assessed knowledge scores immediately following the intervention:
Two non-randomised studies in the USA showing a video about intrauterine
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devices (Garbers et al., 2015) (n=315) and LARC methods collectively
(Ingersoll, 2021) (n=30) found an increase in knowledge scores about the
methods. Two randomised controlled trials in the UK (Implant only, n=50)
(Michie, Cameron, et al., 2016) and Colombia (all contraceptive methods,
n=240) (Hersh et al., 2018) found no difference in knowledge scores between
the intervention (video) group and control (consultation) groups. A pilot
randomised trial in the USA (n=52) (Gilliam et al., 2014) found increased
knowledge in the intervention group (a mobile phone application containing
video testimonials) compared with controls.

A further randomised controlled trial (Hylton-Kong et al., 2021) conducted in
Jamaica (n=225) assessed knowledge three months after the intervention (an
animation) was delivered. It found some increased knowledge about the safety
of intrauterine devices, but otherwise the knowledge scores were the same as
the control group, who had received a video about mosquito safety.
As with the studies using video to inform about abortion, findings that show no
difference could be considered no worse for the provision of information about
contraceptive methods.

Five studies considered aspects of satisfaction, acceptability, and preference for
method of information delivery about contraception. These studies were
conducted in developed settings (Canada, Sweden, UK, USA) but universally
found high levels of satisfaction (Gilliam et al., 2014; Envall et al., 2021) with
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videos as part of an educational intervention about contraception; and high
acceptability (Michie, Cameron, et al., 2016; Sanders et al., 2019) as a method
of information delivery; and indeed a preference for video (Dineley et al., 2018).

Finally, one non-randomised trial (n=100) assessed the use of video versus
consultation on anxiety and pain scores during intrauterine device insertion
(Eriç, Purut and Harmancı, 2020), finding a lower pain score in those viewing
the video pre-procedure and no difference between groups for anxiety scores –
however, there were some conflicting data presented in the paper and so the
certainty of these findings is questionable.

2.1.5 Summary
There are several studies supporting the use of videos and animations to inform
patients about contraception and abortion in advance of receiving this care.
There was heterogeneity among the studies, but in general they found this
method of information delivery to be similar to in-person consultations or
‘traditional’ methods of delivering clinical information to patients. Two studies
examining LARC uptake found an increase in LARC use following the
intervention (Burapasikarin, Manonai and Wattanayingcharoenchai, 2020;
Emtell Iwarsson et al., 2021) which were a 7-minute video alone or a 7-minute
video plus written information and examples of LARC respectively.
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2.2 Using technology to provide abortion care
Technology can be used to assess patients seeking healthcare remotely,
typically referred to as ‘telemedicine’ or ‘telehealth’. This can be done through
more established means of telecommunication, such as the telephone, or via
more recent methods such as video call, email correspondence or online live
chat facilities.

The use of telemedicine was prevalent in some form or another in countries with
large remote and rural populations, for example in the literature cited within this
review, there are services long-established in the USA, Australia, and Canada.
However, since the COVID-19 outbreak, use of telemedicine has increased
dramatically in many countries to minimise the risk of exposure to the virus and
transmission of the disease.

Use of telemedicine for abortion services varies across nations and legislatures,
as abortion is often strictly regulated within the criminal code, as discussed in
Chapter 1 and so some elements of in-person contact may be mandated
leading to ‘partial telemedicine’ investigated by some of the studies in this
review.
As with the first literature review in this chapter, the objective is to contextualise
the work carried out in Chapters 4 and 5 and provide a narrative synthesis of
the evidence, rather than conduct a systematic review and meta-analysis.
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2.2.1 Search strategy
I searched the full available catalogues of Medline, Embase and PubMed on 27th
October 2021. I used a combination of keywords and database headings
(depending on database) to search firstly for studies containing the words
‘abortion’ in combination with ‘telemedicine’, ‘safety’, ‘efficacy’, ‘effectiveness’,
‘acceptability’ and ‘satisfaction’ using Boolean operators AND and OR. The full
search strategy is included as Appendix 2. After removing duplicates, these
searches detected the published study included in Chapter 4 (the study in
Chapter 5 had been accepted for publication but was not published online until
28th October 2021), a further 37 studies that were included for full text review
and 224 studies that were clearly irrelevant on review of title and abstract.
I identified six published systematic reviews and checked their references for
further relevant studies and identified two studies that had not been originally
detected by my search strategy.
Of the 39 full text studies reviewed, 13 studies did not include a telemedicine
intervention or only described the implementation of a telemedicine service
without qualitative or quantitative assessment of effectiveness, safety, or
acceptability/satisfaction. As such, this review includes 26 studies.

2.2.2 Overview of the literature
The earliest study included in the review was published in 2008 and the latest in
2021. Eleven of the 26 studies were published after 2020. Sixteen studies were
conducted in settings where abortion is functionally legal (UK, USA, Australia,
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Canada) and ten studies were conducted in settings where abortion was largely
illegal or of unclear legal status (Ireland [at the time of study conduct], Poland,
Hungary, Indonesia, Brazil, and four studies in multiple countries). Nine studies
were conducted by the Women on Web/Women on Waves (WoW) organisation,
which provides medical abortion via the internet to women in countries where
abortion is illegal and/or very difficult to access. Four studies came from a
randomised controlled trial of telemedicine medical abortion in the USA, ‘The
TelAbortion Project’. The majority of the included studies are of single arm
observational cohorts. Some are prospectively collected, and others are
retrospective. A small number compare telemedicine with non-telemedicine
cohorts. The gestational age at which abortions were provided varied, however
most studies included patients with pregnancies less than 9 weeks’ gestation.
Follow-up of participants ranged from 50% to 100% of participants, with mean
follow-up rates of 76%.
The different medicolegal settings are likely to impact upon the success rates of
medical abortion - in illegal settings, patients may use medical abortion to end
the pregnancy and then present to emergency care or gynaecology and then
claim to have miscarried so that they could then access post-abortion care. This
would then inflate the proportion of patients reporting contact with an
emergency care provider or requiring surgery, whereas in a legal setting where
clinicians were familiar with medical abortion, the proportion of patients
requiring surgical completion may be lower as they could have further doses of
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misoprostol, or the provider may be more confident to not intervene having
been involved in the abortion care from the beginning.
Alternatively, there may have been no true difference between legal and illegal
settings - In the WoW studies, follow up rates were low, and perhaps if follow up
were more complete the proportion requiring further care would be lower as it is
possible that the patients experiencing complications would be more inclined to
complete follow up questionnaires than those who had uneventful treatment
courses.

I will focus on three core aspects of telemedicine care – effectiveness, safety
(complications, hospitalisations) and acceptability/satisfaction (some
quantitative studies assess this with binary or Likert scales; qualitative studies
assess this in richer detail).

2.2.3 Effectiveness
Twenty studies reported on effectiveness of telemedicine medical abortion.
Over the period that the studies were conducted, the definition of ‘effectiveness’
for medical abortion solidified to be the proportion of participants with ‘complete
abortion without surgical intervention’. However, this definition is inconsistently
applied within the studies and does not account for variation in clinical
practices, where the threshold for surgical intervention may have been low,
particularly in settings where clinicians were unfamiliar with medical abortion
methods.
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There was only one study reporting effectiveness that was set in the UK (Aiken
et al., 2021). This study was conducted during the COVID-19 pandemic at
three independent abortion providers in England and Wales, who collectively
provide the majority of abortion care in the UK annually. The study compared
more than 50000 patients treated over two three-month periods before and
after COVID-19. Prior to COVID-19, all patients received an in-person visit for
ultrasound scan and initiation of treatment – some patients had part of their
assessment consultation delivered by telephone, but this was not universal.
Following COVID-19, all patients were assessed remotely, and ultrasound
scanning was arranged only if indicated by clinical history, to clarify uncertain
gestation or exclude ectopic pregnancy. Effectiveness was greater than 98% in
both groups, however due to the nature of the interface between independent
sector providers and the NHS in the UK, detailed follow up was not possible and
so it is conceivable that there could have been failed abortions that were not
detected via the reporting systems used in this study.

Among the remaining studies, telemedicine abortion care was provided without
any form of pre-abortion ultrasound or examination (Gomperts et al., 2008,
2012, 2014; Larrea, Palència and Perez, 2015; Gerdts and Hudaya, 2016;
Aiken et al., 2017; Les, Gomperts and Gemzell-Danielsson, 2017; Endler,
Beets, et al., 2019; Kapp et al., 2021; Nortén et al., 2021), or a hybrid model
where the need for pre-abortion investigation is determined during the
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consultation (Raymond et al., 2019; Anger et al., 2021; Chong et al., 2021;
Kerestes, Murayama, et al., 2021; Upadhyay, Koenig and Meckstroth, 2021). In
some studies, pre-abortion ultrasound scanning and blood tests were
conducted locally to the patient and then contact with an abortion provider was
made remotely (Grossman et al., 2011; Wiebe, 2014; Hyland, Raymond and
Chong, 2018; Wiebe et al., 2020). Effectiveness within these studies ranged
between 72% and 97.1% with mean effectiveness of 87.3%.

Of note is the study by Nortén et al (2021) which drew together longitudinal
data from the WoW service across multiple countries (n=30334 completing
follow up) and found decreasing rates of surgical intervention when women
presented to healthcare services with concerns. This study also likely double
counts women in other WoW studies and highlights the relatively low participant
follow-up rates across these studies: data were available for 31.9% of those
receiving medication packs from their service.

2.2.4 Safety
Twenty studies reported on safety aspects of telemedicine medical abortion.
This was examined using rates of death, blood transfusion, haemorrhage,
infections requiring antibiotics (usually intravenous), rate of ectopic pregnancy
undiagnosed at treatment, and more broadly, unplanned attendances for care
following abortion. Another key concern is the possibility of incorrectly

33

estimating gestation and so remote treatment provision at higher gestations
than intended. These items were reported inconsistently across studies.

Returning to the only UK study (Aiken et al., 2021), there were no cases of
infection requiring intravenous antibiotics, no cases needing major surgery, and
no deaths. Blood transfusion was uncommon (less than 0.1% in both
‘traditional’ and telemedicine groups), as was undiagnosed ectopic pregnancy
(0.2% in both groups). Inadvertent treatment at a higher gestation than planned
occurred in 0.04% cases in the telemedicine group.

Across all included studies, there were no deaths reported. The prevalence of
‘major surgery,’ for example hysterectomy, was only specified in one study
(n=19170) (Grossman and Grindlay, 2017) and was not required by any patient
receiving telemedicine abortion. While not specified, it is unlikely that this was
required but not specifically mentioned in the other studies evaluating safety.
Treatment at gestations greater than expected was not specified by the
remaining studies included.

Rate of ectopic pregnancy was described by four studies, three of which had no
ectopic pregnancies in the telemedicine population (Anger et al., 2021; Chong
et al., 2021; Upadhyay, Koenig and Meckstroth, 2021) and one study reported
an ectopic rate of 0.01% (Nortén et al., 2021). Many studies included within this
review provided telemedicine with ultrasound, either locally to patient or at the
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abortion clinic, and so in these studies the patients with ectopic pregnancy may
have already been excluded from the group studied. In the studies by Anger et
al. (2021) and Chong et al. (2021) (n=1157, study populations overlapping)
some participants received an ultrasound or pelvic examination pre-abortion,
but many did not and there was no difference in ectopic rate per group. In the
study by Upadhyay et al. (2021) (n=141) treatment was fully remote without
pre-abortion ultrasound for all patients. In the Nortén et al. (2021) study, women
were encouraged to obtain a pre-abortion ultrasound prior to treatment to
confirm gestation and location of pregnancy, however this was not mandatory
and the proportion receiving pre-abortion ultrasound is not reported.

The need for antibiotic treatment was reported by five studies, some of which
specified intravenous antibiotics but others did not, and use ranged from 0.5%
to 9.3% for those receiving telemedicine (Gomperts et al., 2008; Larrea,
Palència and Perez, 2015; Aiken et al., 2017; Wiebe et al., 2020; Nortén et al.,
2021).

Rate of blood transfusion was reported more frequently across studies and the
prevalence of this was consistently less than 1%. In studies comparing
telemedicine with in-person care, rates of blood transfusion ranged from 0.1%
to 0.7% and did not significantly differ by study group (Grossman et al., 2011;
Grossman and Grindlay, 2017; Kerestes, Murayama, et al., 2021). In studies
reporting on a cohort of telemedicine patients, rates of blood transfusion ranged
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from 0.1% to 0.7% (Aiken et al., 2017; Hyland, Raymond and Chong, 2018;
Endler, Beets, et al., 2019; Raymond et al., 2019; Chong et al., 2021).

Unscheduled contact with care providers – including the abortion care provider,
another outpatient service, or the emergency department, without or without
admission – was reported by 10 studies. The study with the highest prevalence
of unscheduled contact (40%) (Kapp et al., 2021) included only 199 patients, all
of whom had pregnancies greater than 13 weeks’ gestation, where the risk of
complication and incomplete abortion are higher. Without this study, rates of
unscheduled contact ranged between 1.5% and 12%. Some studies
specifically described emergency department visits or hospital admissions
(Hyland, Raymond and Chong, 2018; Wiebe et al., 2020; Kerestes, Murayama,
et al., 2021) rates of which were 5.8% or less in telemedicine arms of these
studies. The remaining studies did not specify the nature of the unplanned
further clinical contact (Gomperts et al., 2012; Gerdts and Hudaya, 2016;
Endler, Beets, et al., 2019; Raymond et al., 2019; Anger et al., 2021; Chong et
al., 2021).

One study (Aiken et al., 2017) reported that 9.3% of women using the service
were advised to seek further medical care following their telemedicine abortion,
of which the majority did. Three studies described rates of ‘clinically significant
adverse events’, of which one study reported that there were none (Upadhyay,
Koenig and Meckstroth, 2021) and two had low rates (0.18% to 1.3%) that
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were not significantly different between telemedicine and in-person groups
(Grossman et al., 2011; Grossman and Grindlay, 2017).

2.2.5 Acceptability and Satisfaction
Twenty studies reported on acceptability of telemedicine care, commonly as a
rating of patient satisfaction with this care. This was usually collected using
Likert scales, for example asking patients to rate their care as ‘very satisfied’
through to ‘very unsatisfied’ on a five-point scale. Some studies collected
additional data on whether the patient would select this type of care again in the
future or recommend to a friend or family member.

Aiken et al. (2021) reported acceptability data from a subset of their UK study
population (n=2453), of whom 96% rated their abortion care via telemedicine as
‘very good’ or ‘good’ or that they were ‘very satisfied’ or ‘satisfied’. Eighty
percent indicated that they would choose telemedicine care again in the future if
they required another abortion.

Eight further studies gave ratings on satisfaction with care received. Satisfaction
ratings were generally high (over 80% rating themselves as ‘very satisfied’) in
studies with a single cohort (Endler, Beets, et al., 2019; Raymond et al., 2019;
Chong et al., 2021; Meurice et al., 2021) and with comparative studies
(Grossman et al., 2011; Kaller et al., 2021; Thompson et al., 2021). Of the
comparative studies, two studies found higher proportions rating themselves
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‘very satisfied’ in the telemedicine group compared with the in-person group
(Grossman et al., 2011; Kaller et al., 2021) and one study found no difference
between groups (Thompson et al., 2021).

Four studies conducted by the WoW group used an acceptability rating that
appeared to use a system ranging from ‘grateful’ or ‘satisfied’ at its highest,
through ‘stressed but acceptable’ or ‘acceptable’, to ‘not acceptable’ or ‘no
specific feeling’. The wording of this varied slightly between studies. Two studies
had proportions rating as ‘grateful’ of more than 90% (Aiken, Gomperts and
Trussell, 2017; Les, Gomperts and Gemzell-Danielsson, 2017) and two studies
had approximately 60% of respondents rating as ‘grateful’ and another 20-30%
rating as ‘stressed but acceptable’ (Gomperts et al., 2008, 2012).

Three studies used other wording to describe acceptability – two asked to rate
whether telemedicine care was acceptable for them with a ‘yes’ or ‘no’ binary
response, both of which had more than 90% of those responding rating as ‘yes’
(Kapp et al., 2021; Nortén et al., 2021). The third study asked respondents to
rate their telemedicine abortion experience on a five-point scale from ‘very
good’ to ‘very poor’, with 84.2% of respondents rating the experience as ‘very
good’ (Porter Erlank, Lord and Church, 2021).

Seven studies included a proxy measure of acceptability, such as
recommendation to a friend or loved one or choice of method for future care.
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Five studies asked whether the respondent would recommend telemedicine
care to a friend and in studies with a single cohort, more than 95% of
respondents answered ‘yes’ (Aiken, Gomperts and Trussell, 2017; Chong et al.,
2021; Nortén et al., 2021). In comparative studies, the proportions answering
‘yes’ were lower, ranging from 72% to 90% in telemedicine groups. In two
studies this was significantly higher than in-person groups (Grossman et al.,
2011; Kaller et al., 2021) and in another study this was the same in both groups
(Thompson et al., 2021). Two studies asked about using telemedicine again for
future abortion care and in both studies more than 85% would select
telemedicine again in the future (Raymond et al., 2019; Chong et al., 2021).

Five studies collected qualitative data on acceptability of telemedicine abortion
care. One study was conducted during COVID-19 with minimal use of
ultrasound and remote care (Kerestes, Delafield, et al., 2021), one study used
telemedicine to deliver a state-mandated pre-abortion counselling session
(Ehrenreich et al., 2019) and three studies used telemedicine to deliver abortion
care by a remote provider following ultrasound and other investigations local to
the patient (Grindlay, Lane and Grossman, 2013; Grindlay and Grossman,
2017; Fix et al., 2020). Common themes across these studies were: the
logistical benefits of telemedicine, specifically reduced costs from avoiding time
off work, travel to clinics, arranging childcare, and the direct costs of the
abortion itself; and improved privacy of the experience, including avoiding
recognition by friends or neighbours entering the clinic or sitting in the waiting
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room, or disclosing the abortion to others in order to get time off from work or
arrange childcare, or being exposed to protestors outside clinics.
Negative themes about telemedicine originating from these studies included the
less personal feeling of a remote contact compared to face-to-face
consultations, some had privacy concerns arising from the use of remote
technology - the possibility of 'being hacked’ (although none reported this
happening) and not knowing who was in the room (with the clinician or patient).
Some also raised issues with telemedicine contacts running late and disrupting
their plans for the day. These negative aspects are as important when planning
services as the positive aspects and having some information to provide to
patients about data security and giving realistic expectations of call timings are
important.

2.2.6 Summary
Studies of telemedicine for the provision of abortion care encompass a variety of
different models of care including ‘clinic to clinic’ telemedicine where a patient
has all investigations local to them and are connected to a provider elsewhere
to receive the abortion consultation and treatment. Several studies were
conducted outside of medicolegal frameworks and were largely self-managed
and often without investigations prior to treatment. There was only one study
conducted in the UK medicolegal context and this was conducted at the same
time as the study in Chapters 4 and 5 of this thesis and during the COVID-19
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pandemic. This study used a similar ‘hybrid’ approach where the need for preabortion ultrasound was judged on a clinical need rather than universally given.

2.3 Conclusion

This review of the literature highlights important areas where there is a dearth of
evidence that the research in this thesis will contribute to.
Using technology such as videos and animations to inform patients about early
medical abortion has a very sparse evidence base, none of which includes high
quality studies such as randomised controlled trials.
Using telemedicine in the assessment of patients and provision of abortion care
has a more developed body of literature, however there are few studies in the
UK context, none in the Scottish context and none at the UK extended
gestational limit of 12 weeks.
The following three chapters describe studies that address these gaps in the
literature.
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Chapter 3. Providing information about early medical
abortion using technology

3.1 Introduction
In the opening chapters I presented the need for innovation within clinical
abortion care in the UK in terms of delivery of information to patients. While
there are more studies on the use of videos or animations to inform patients
about contraception methods, there are few that do so prior to early medical
abortion and what does exist are observational or qualitative studies.
Abortion consultations are often long in the NHS setting, with much time spent
explaining different methods of abortion and, if medical abortion is selected,
how to administer the medications. Different organisations and clinicians will
deliver this information to patients in variable ways, and as such the clarity and
quality of the information will vary.

The WHO recommends that abortion care, particularly early medical abortion,
can be improved by expanding delivery by different cadres of health care
professionals. This could include clinicians such as community pharmacists and
physician-associates in the future. These groups would be aided in their delivery
of early medical abortion by the provision of consistent, reliable, high-quality
information to patients. Patients will benefit by being able to provide better
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informed consent for their treatment and be better able to self-manage more
aspects of their abortion care.

The research presented in this chapter was conducted in 2018 and 2019 in the
NHS Lothian abortion service. At this time, early medical abortion was provided
up to gestations of 9 weeks. This is different from research presented later in
the thesis, where the law had changed, allowing provision of early medical
abortion to later gestations.

3.2 Rationale for methodology
Previous research using a video or animation in the setting of abortion care has
all been observational or qualitative. I planned a randomised controlled trial to
compare a standard in-person consultation with a short animation as this would
give robust, replicable data. I conducted this trial in Edinburgh and coordinated
a research consortium with partners in Stockholm, Sweden and Paris, France.
We recruited a small, but adequately powered sample at each site, combining
these for analysis and publication. The full paper combines data from the two
additional sites, however for the purpose of this thesis, only the Edinburgh data
are included. The full unedited paper is attached in Appendix 3.
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3.3 Information on early medical abortion for women using an audiovisual
animation vs face-to-face consultation: A randomised controlled trial

This section is modified from a paper that was published under a CC-BY-4.0
Creative Commons Attribution Licence:
Reynolds-Wright, JJ, Belleuvre, F, Daberius, A, Faucher, P, GemzellDanielsson, K, Cameron, ST. Information on early medical abortion for women
using an audiovisual animation vs face-to-face consultation: A consortium
randomized and quasi-randomized trial. Acta Obstet Gynecol
Scand. 2020; 99: 1611– 1617. https://doi.org/10.1111/aogs.13944

3.3.1 Introduction
In many parts of Europe, increasing proportions of all abortions are performed at
<9 weeks’ gestation using the early medical abortion (EMA) combined
mifepristone-misoprostol regimen (Exelgyn, 2019). Typically, the clinical
consultation with women seeking EMA involves medical history-taking and
provision of extensive information on this method of abortion. Future
contraceptive methods are also discussed. This consultation can be lengthy and
much of this time consists of provision of verbal information. Although much
information can also be imparted by written patient information leaflets, there
are concerns that a significant proportion of women seeking abortion may not
read these. In one study, it was reported that 14% did not read the detailed
patient information leaflet on abortion and what it involves (Powell-Jackson,
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Glasier and Cameron, 2010). Furthermore, rates of low literacy in some settings
are important. Data suggest that between 16% and 22% of adults aged 16-65
across Europe have problems reading and so may not understand the contents
of a written information leaflet (European Literacy Policy Network, 2015).
In contrast, there is evidence that provision of audiovisual information about
abortion via a video is rated by women as highly informative and favourable
when compared with written information leaflets (Powell-Jackson, Glasier and
Cameron, 2010). Additionally, abortion care providers have reported that
women who have received information this way are better prepared and
informed about what abortion involves, allowing consultations to progress more
easily and greater time for discussion of future contraceptive methods (PowellJackson, Glasier and Cameron, 2010). There is further evidence (from women
requesting an abortion) that information on contraceptive methods can also be
effectively delivered in an audiovisual format and that they feel more confident
about the chosen contraceptive method than those who only discuss the
method with a clinician (without seeing a video) (Michie, Cameron, et al., 2016).
We developed an audiovisual animation of approximately 3 minutes’ duration to
provide core information about EMA. The content of this animation was based
on guidance from Royal College of Obstetrics and Gynaecology (RCOG) (Royal
College of Obstetricians and Gynaecologists, 2011) on what women need to
know prior to attending an abortion clinic appointment, and the expert opinion of
the multinational investigator team for this study. The animation summarized the
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process of EMA using simple language and animated characters representing
women of diverse ages and ethnicities. The animation covered how to take the
mifepristone and misoprostol medications, options of treatment at home, in
clinic or in a hospital, post abortion follow-up and future contraception
(Robinson and Schashke, 2017). Our aim was to determine how the animation
compared in terms of information provided about EMA in a typical face-to-face
consultation in Scotland.

3.3.2 Methods
We conducted a randomised controlled trial with parallel assignment and an
allocation ratio 3:7 (meaning that for a sample size of 50, there would be 15
participants in the standard arm: 35 participants in the animation arm). Eligibility
criteria for participation were women presenting for abortion up to 9 weeks’
(63 days’) gestation, aged 16 years or over able to provide written consent and
able to understand English without the need for an interpreter.
Women were approached by research staff, who were not directly involved in
patient care, once they had an ultrasound confirming their gestation. They were
given time to consider participation in the trial and to provide written informed
consent. Women were randomised to a study arm by the research staff.
In the standard arm, participants had a face-to-face consultation with a clinic
doctor or nurse/midwife as usual—these consultations involve a discussion
about reasons for wanting an abortion, clinical history, methods of abortion and
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practicalities of treatment. This was then followed by a researcher-administered
questionnaire, prior to administration of mifepristone and departure from the
clinic.
In the animation arm, participants watched the animation via a laptop computer
in a private room in the clinic. This was immediately followed by a researcheradministered questionnaire. They then proceeded to have a face-face
consultation with the clinic doctor or nurse/midwife as usual.
In both study arms, the questionnaire was adapted from previous published
studies conducted at this site (Powell-Jackson, Glasier and Cameron, 2010;
Michie, Cameron, et al., 2016) and asked participants to recall any important
information about EMA and their expectations of EMA following the consultation
or animation. There were also simple questions about demographics, baseline
knowledge of abortion and how useful, clear, and helpful they found the
animation or consultation, respectively, indicated on a Likert Scale. Usefulness
was rated on an 11-point scale from 0 to 10, with 0 being totally useless and 10
being extremely useful. Clarity and helpfulness were rated on 5-point scales,
specified in the outcome measures below. For those in the animation arm, there
were additional questions about acceptability of this method of information
delivery and open-ended questions about what they liked and disliked about the
animation.
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3.3.2.1 Outcome measures
Our primary outcome measure was recall of key information about EMA
assessed by points recalled by participant against a list of eight prespecified
items selected by the research team that are covered by the animation and
during routine consultation. These items are listed in Table 3-1. A score of 1
was given for each key item recalled, giving a maximum total score of 8. We
considered each of these points to be important and so weighted them equally.

Table 3-1 Recall items of EMA that each scored 1 point
Only 1 visit to clinic required (i.e. no mandatory reflection period, return for
medications, in-person follow-up)
1st medication (mifepristone)
2nd medication (misoprostol) taken 1-2 days later
They should have an adult at home with them
A pregnancy test in 2 weeks to confirm success of procedure
Should start contraception straight away
Abortion is a common procedure
Pain and bleeding—may be like/worse than a “bad period”

Our secondary outcome measures were helpfulness and clarity of the
information rated on a 5-point Likert scale (e.g. very helpful, a bit helpful, neither
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helpful nor unhelpful, a bit unhelpful, very unhelpful); utility of the information
received rated on an 11-point scale from 0 to 10; and acceptability of the
animation on a 5-point Likert scale (animation arm only and rated very
acceptable, a bit acceptable, neither acceptable nor unacceptable, a bit
unacceptable, very unacceptable). Comments on positives and negatives of the
animation were collated and categorized. These measures were all assessed
using the researcher-administered questionnaire and these outcomes did not
change after the trial commenced.

3.3.2.2 Sample size
A sample size of 35 was allocated to the animation arm to allow estimation of
percentage rates of acceptability and recall to within a standard error of around
8%. The power for the randomised comparison to 15 controls was sufficient to
give high power to detect a difference of around 40% between the two arms.
The allocation of unequal numbers was to improve the precision of estimates
within the animation arm without greatly reducing the power for the randomised
comparisons.

3.3.2.3 Randomisation
The random allocation sequence was generated by an independent statistician
using SPSS random number generator and block sizes of 10. Sequentially
numbered, opaque, sealed envelopes were prepared by the statistician, who
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was not directly involved in the research team. Envelopes were opened with
each participant once consent was obtained. Due to the nature of the
intervention, the study was not blinded.

3.3.2.4 Analysis
Chi-square, Mann-Whitney, Kruskal-Wallis, and Spearman rank correlation tests
were used depending on data types for between-group and within-group
analyses. There were no interim analyses performed.

3.3.2.5 Ethical approval
In Edinburgh, approval was granted by the South East Scotland NHS Research
Ethics Committee, reference: 18/SS/0014 (26 February 2018). The study was
prospectively registered with clinicaltrials.gov and assigned registration number
NCT03417362.

3.3.3 Results
We approached 63 eligible patients to participate in the study and we recruited
a total of 50 participants to the trial between 5 March 2018 and 12 March 2019.
Table 3-2 shows baseline demographic data for participants per study arm.
There was a statistical difference between arms for proportion of current
smokers, but otherwise there were no differences.
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Table 3-2 Baseline characteristics by study arm
Standard
(n = 15)
n (%)
12 (80%)

Animation
(n = 35)
n (%)
29 (82.8%)

Differences
between arms

25.1

27.3

P = .204#

Current smoker

10 (66.7%)

11 (31.4%)

P = .021^

Previous pregnancy

6 (40%)

17 (48.6%)

P = .577^

Previous abortion

5 (33.3%)

12 (34.3%)

P = .950^

Self-rated baseline knowledge
of abortion as “knew a bit or lot
already”
Mean age in years

P = .810^

^= Chi Square tests, #= Mann-Whitney test

3.3.3.1 Primary outcome—Recall
There was no statistically significant difference in recall scores between the
animation and standard arms (Table 3-3).

51

Table 3-3 Study Outcomes
Outcome

Standard

Animation

Differences
between arms

Recall (mean points recalled out
of a maximum of 8)

3.33

3.48

P = .624

Helpfulness (rated “very
helpful”)

14 (93%)

34 (97%)

P = .546

14 (93%)

32 (91%)

P = .820

9 (60%)

26 (76%)

P = .768

30 (86%)

N/A

n (%)
Clarity (rated “very clear”)
n (%)
Utility (rated 10/10 for utility)
n (%)
Acceptability of animation (rated
“very acceptable”)

3.3.3.2 Secondary outcomes
There were no statistically significant differences between groups for clarity,
utility, or helpfulness ratings (Table 3-3). All participants in the animation group
rated the animation as a very acceptable or quite acceptable way to receive
information about abortion.

3.3.3.3 Open comments
Of the 35 participants in the animation arm, 34 offered positive comments about
the animation and 3 offered negative comments (some participants offered both
positive and negative comments). Comments on the clarity and simplicity of the

52

animation were made as were positive comments about the diversity of
characters shown in the animation. Further details are given in Table 3-4.

Table 3-4 Additional comments made by women on the animation
Positive comments
(N = 34)

Frequency, n
(%)

Negative
comments (N = 3)

Frequency, n
(%)

Simple/clear/easy to
understand

13 (38%)

Insufficient
Information

2 (66%)

Positive style/tone of
animation

7 (21%)

Did not like style of
cartoon

1 (33%)

Very informative

4 (12%)

Like the diverse
characters depicted

4 (12%)

Animation better than text

3 (9%)

Reassuring

2 (6%)

Destigmatizing

1 (3%)

3.3.4 Discussion
This is the first randomised controlled trial to compare and evaluate patient
rating of an audiovisual animation with a face-to-face consultation for provision
of information on EMA.
The study showed that this short audiovisual animation on EMA was
comparable to a standard consultation in terms of recall of key information,
clarity of information, utility of information and helpfulness. This may be
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surprising as the animation was only 3 minutes in duration and, although we did
not record the timings of standard consultations for the study, they
approximately range from 45 to 60 minutes at this service. However, our
findings are consistent with those of studies using videos or animations in sexual
and reproductive healthcare settings, to deliver information on abortion,
contraception and sexual and reproductive healthcare more generally, where
women found this mode of delivery as informative as standard consultations
(Powell-Jackson, Glasier and Cameron, 2010; Michie, Cameron, et al., 2016).
We acknowledge that recall of information may be high at a single timepoint
shortly after information delivery, compared with an interval or serial timepoints
to assess recall. However, abortion care is not a long-term condition and EMA
treatment is usually completed within 48 hours of the consultation.
During a standard consultation, more is inevitably discussed than the key
information assessed in the study, but this finding suggests the animation could
replace some of the detailed information giving during a standard consultation.
In other observational studies (Powell-Jackson, Glasier and Cameron, 2010;
Michie, Cameron, et al., 2016), the objective was not to replace a clinical
consultation altogether and, likewise, we would not recommend this based upon
the findings of the current study. This study was not designed to detect
superiority of the animation. Rather, we would advise using the animation as an
adjunct to the standard EMA process. The animation could be played in the
waiting room of a clinic or made available on a clinic website, so that it could be
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viewed more than once to reinforce the information given. This approach is
already used by services in the UK to provide information about vasectomy
(Davies and Fleming, 2014) and intrauterine contraceptive insertion (Gunn,
Gebbie and Cameron, 2015). It can also be viewed by partners, caregivers, and
friends to allow them to provide better support to the woman and to improve
community knowledge of the subject.
The advantages of using an animation to provide clinical information is that it
ensures high quality, standardized information can be provided consistently to
all patients, and it is independent of provider knowledge or bias and patient
literacy levels. By designing an animation such as this to include a diverse range
of characters, in terms of age, body shape, race and religion, inclusive
messaging for a wide range of patients and settings can be provided. In a
qualitative study using animation to provide experiential information about EMA,
women preferred an animation to a video showing live actors, as the animation
allowed them to project themselves onto the character and identify more
strongly with her (Sherman et al., 2017).
The findings of the study could be generalized to other high- and low-resource
settings, where internet access or smartphone ownership is common (Poushter,
2016). Mobile phone health (m-Health) interventions are increasingly being
used and studied in low- and middle-income countries for all aspects of
healthcare, particularly contraception (Gilliam et al., 2014; Sridhar et al.,
2015) and abortion care (Smith et al., 2015; Momberg, Harries and Constant,
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2016). m-Health interventions can comprise smartphone apps, text messaging
(SMS), telephone conversations and links to webpages, such as the animations
used in this study.
The animation includes general information about EMA, but there are points that
are country-specific, reflecting UK legislation. This would limit the use of the
animation in its current form to the UK. If the audio component were translated
and adapted appropriately, we would expect these findings to be reproducible
in other settings.
This particular animation discusses gestational dating by ultrasound and contact
with the abortion clinic and so would need to be modified for use in settings
where abortion is restricted or illegal. There are videos produced by the
International Planned Parenthood Federation that provide experiential
information about abortion in several languages and specifically in settings
where abortion is illegal or highly taboo (International Planned Parenthood
Federation, 2014b, 2014a, 2014c, 2015). However, these videos do not
provide a step-by-step guide as to what to expect from EMA, as the animation
in this study does, but rather focus on the inequity and danger of illegal and
unsafe abortion.

3.3.5 Conclusion
This study demonstrates that women’s recall of key information on EMA did not
differ between information delivered by the short animation or a standard face-
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to-face consultation. There was also high acceptability for use of the animation
to deliver information on EMA. We recommend the use of animation to provide
information to patients in advance of their attendance at an abortion clinic in
order to improve their baseline knowledge, provide a better foundation for
informed consent and thus improve their experience of medical abortion.

~End of adapted published paper~

3.4 Conclusions

To elaborate on section 3.3.5, this study demonstrates no difference in recall
between study groups. The statement about improved baseline knowledge
relates to clinical experience and has been seen in other studies published prior
to this research (Powell-Jackson, Glasier and Cameron, 2010) and has been
reiterated by clinicians interviewed in a subsequent qualitative study (ReynoldsWright et al., 2021).

To elaborate further on section 3.3.4, this intervention’s generalisability to other
settings, particularly low- and middle-income countries, would need to be
explored further with a combination of qualitative and quantitative study and
accompanied by appropriate patient and public involvement, as patterns of
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mobile telephone ownership and usage may be different to those of higher
income settings, including where this study was conducted, and may afford
different levels of privacy, for example if a mobile phone is shared among a
family.

Regarding negative findings of this study, some participants commented that
they found the animation did not contain sufficient information or they did not
like the style of the animation. In future development of the animation, a greater
number of short animations that include more detail of each stage of the
abortion process may be useful to accompany this animation that gives more of
an overview of the process and what to expect.

Using a randomised controlled trial methodology allowed me to determine that
the animation resulted in information recall, that was no different to when
information was delivered by face-to-face consultation. This research was novel
– it was the first to use this methodology in the context of abortion care and I
have not identified any further studies conducted since in the literature search in
Chapter 2.

These data are useful to clinicians and those devising services and are
reassuring that the animation supplies important clinical information to patients.
There are no plans in the NHS Lothian abortion service to remove a clinical
consultation altogether, and indeed a consultation of some form is part of the
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legal requirements for abortion care provision. However, the animation is now
used in clinical practice and patients are directed to view the animation in
advance of their consultation to improve their knowledge of early medical
abortion, so that the consultation can be better used and directed to areas that
the patient feels uncertain of or has questions about, or other clinical issues
such as post-abortion contraception.

In the study reported in Chapters 4 and 5, the animation formed part of the
broader information package used by the NHS Lothian abortion service in
delivering telemedicine care.
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Chapter 4. Telemedicine provision of medical abortion at
home for women with pregnancies under 12 weeks’
gestation

4.1 Introduction

This chapter describes a single-centre prospective cohort study of the delivery
of early medical abortion via telemedicine. In the preceding chapters, I have
outlined the changing medicolegal paradigm in which abortion is delivered in the
UK and highlighted the evidence for the use of telemedicine globally. Chapter 2
includes literature that were published after the study described in this chapter,
indeed some of which refer to this study. At the time that this study was
conducted, there were no published studies on the use of telemedicine for
abortion care in the UK.
The gestation at which early medical abortion is provided in this study is up to
12 weeks, which was enabled by changes in the law and clinical guidance
immediately prior to commencement of the study.

4.2 Rationale for methodology

A prospective observational cohort study design was chosen rather than a
randomised controlled trial, a more robust study design, as COVID-19 meant
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that randomising patients to receive face-to-face care posed a clinically
unacceptable risk – the study being conducted during the first four months of
the pandemic, prior to the development of COVID-19 vaccines.
The study maintained high levels of follow up for the majority of outcomes and
contributes important safety and effectiveness data to the field.

4.3 Telemedicine medical abortion at home under 12 weeks’ gestation: a
prospective observational cohort study during the COVID-19 pandemic

Published in full under a CC-BY-4.0 Creative Commons Attribution Licence:
Reynolds-Wright JJ, Johnstone A, McCabe K, et al Telemedicine medical
abortion at home under 12 weeks’ gestation: a prospective observational cohort
study during the COVID-19 pandemic BMJ Sexual & Reproductive
Health Published Online First: 04 February 2021. doi: 10.1136/bmjsrh-2020200976

4.3.1 Introduction
Until recently, medical abortion care in Britain typically involved an in-person
clinical consultation and a routine ultrasound scan to assess gestational age
(Royal College of Obstetricians and Gynaecologists, 2011; Low, Chen and
Cameron, 2020). Women had to take mifepristone in a clinical setting but for
those less than 10 weeks’ gestation, there was the option to self-administer the
second part of the treatment, misoprostol, at home. Women over 10 weeks’
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gestation were admitted to a clinical facility for misoprostol (National Institute for
Health and Care Excellence, 2019).

In March 2020, the COVID-19 outbreak in the UK resulted in legislation being
introduced permitting home use of mifepristone (Chief Medical Officer for
Scotland, 2020). Recommendations from the Royal College of Obstetricians
and Gynaecologists for the provision of abortion care were introduced that
supported telemedicine consultations (telephone or video call), gestational
assessment based on the date of last menstrual period (LMP) and delivery of
medical abortion drugs to women eligible for this care at home (Royal College of
Obstetricians and Gynaecologists, 2020). In Scotland, additional clinical
guidelines were introduced that supported telemedicine provision of medical
abortion at home up to 11 weeks and 6 days’ gestation (Chief Medical Officer
for Scotland, 2020).

NHS Lothian is the sole provider of abortion care in Edinburgh and the
surrounding region. Just over 2600 women receive abortion care annually
(Public Health Scotland, 2020). All abortion care including post-abortion
contraception is provided at no cost to the patient, as is the norm in the National
Health Service (NHS). As a result of the new legislation and clinical guidance
(Chief Medical Officer for Scotland, 2020; Royal College of Obstetricians and
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Gynaecologists, 2020), the service moved wholly to provision of abortion care
by telemedicine and without routine ultrasound on 1 April 2020.

Globally, telemedicine provision of medical abortion has largely been carried out
in areas where abortion access is restricted, but existing evidence suggests that
rates of complete abortion, emergency admissions to hospital and serious
complication rates are similar to those after abortion care in a clinical setting
and that acceptability for women is high (Gomperts et al., 2008; Aiken et al.,
2017; Grossman and Grindlay, 2017; Hyland, Raymond and Chong, 2018;
Endler, Lavelanet, et al., 2019).

We initiated an evaluation of the NHS Lothian telemedicine medical abortion
service, based at the Chalmers Sexual and Reproductive Health Centre in
Edinburgh. The aims were to determine the number of women having medical
abortion at home without routine ultrasound, the efficacy of the procedure when
delivered by this model, safety based on serious complications after treatment,
and women’s acceptability of their care.

4.3.2 Methods
4.3.2.1 The telemedicine model
Anyone aged 16 years or older who contacted the service to discuss an
unwanted pregnancy was given an appointment for a telephone consultation
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with a clinician (Low, Chen and Cameron, 2020). They were advised to visit the
service website for more information on what to expect at the teleconsultation,
including audiovisual resources (Reynolds-Wright et al., 2020). Those aged less
than 16 years were routinely offered an in-person appointment.
During the teleconsultation, women were assessed for the need for ultrasound
(LMP uncertain or >12 weeks ago, pain, bleeding, or significant risk factors for
ectopic pregnancy) (Chief Medical Officer for Scotland, 2020; Royal College of
Obstetricians and Gynaecologists, 2020). For eligible women (LMP <12 weeks
ago, no contraindications to mifepristone and misoprostol) requesting medical
abortion at home, informed consent was taken verbally, and arrangements
made for collection of a medication pack from the service or for couriered
delivery to the woman’s home. In line with national guidance introduced in
relation to COVID-19, anti-D prophylaxis was not provided or considered
necessary for rhesus-negative women having medical abortion in the first
trimester (Chief Medical Officer for Scotland, 2020; Royal College of
Obstetricians and Gynaecologists, 2020). The contents of the medication pack
included prophylactic antibiotics and are shown in Appendix 4. Post-abortion
contraception was discussed during the consultation, and condoms and shortacting hormonal contraception were included in the medication pack if women
wished (Faculty of Sexual and Reproductive Healthcare, 2020). Those who
requested long-acting reversible contraception (LARC) were offered a clinic
appointment 2 weeks later.
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For women requiring an in-person consultation and/or ultrasound, this pack was
provided at that visit. For women over 12 weeks’ gestation or choosing surgical
abortion, the existing arrangements for direct admission to the local hospital for
this procedure were made (Finch et al., 2019). An overview of the telemedicine
care pathway can be seen in Figure 4-1.

Figure 4-1 Patient journey through telemedicine early medical abortion care.
CCBY4.0 John Reynolds-Wright https://flic.kr/p/2j8HtKK

4.3.2.2 Evaluation
We conducted a prospective observational study of women having medical
abortion at home via telemedicine from its instigation on 1 April 2020 until 9 July
2020. We prospectively collected data on the numbers requiring a pre-abortion
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ultrasound, as well as routinely collected data on gestation, demographic
characteristics, reproductive history and choice of post-abortion contraception.
For the purposes of the evaluation only, women were contacted by telephone by
a researcher for an interviewer-administered questionnaire on days 4 and 14
after misoprostol administration.

The day 4 questionnaire asked about acceptability of the care and
preparedness for the procedure. The day 14 questionnaire recorded the result
of the self-performed low-sensitivity urine pregnancy test (LSPT) to confirm the
success of the procedure (Millar and Cameron, 2018), method of contraception
provided and women’s ratings on the importance of different parts of the
telemedicine model for future service development. Responses were either
binary (yes/no), rated on a five-point Likert scale (e.g., very acceptable to very
unacceptable) or by selection from a predefined list of possible options (see
Appendix 4).

If research staff received a clinical query or elicited information about a possible
complication, women were transferred to the abortion service clinical advice line
for assessment and care as needed. All these calls for advice were recorded in
patient electronic records.
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The outcome of the pregnancy (complete abortion, incomplete abortion,
ongoing pregnancy) and complications (haemorrhage defined as ≥500 mL
blood loss, severe infection defined as requiring intravenous antibiotics) were
verified at 6 weeks after abortion through a review of both the regional hospital
electronic patient records (TRAK) and the sexual health service records
(NaSH).

The primary outcome of the study was efficacy of medical abortion, with
success of abortion defined according to the Medical Abortion Reporting of
Efficacy (MARE) guidelines as successful expulsion of pregnancy without the
need for surgical intervention (Creinin and Chen, 2016). Secondary outcomes
were severe complications (haemorrhage and severe infection), adverse
outcomes such as undiagnosed ectopic pregnancy, gestation beyond 12
weeks, unscheduled contact with the service, acceptability of the telemedicine
service, and contraception uptake.

4.3.2.3 Statistics
A descriptive analysis has been presented: continuous data as mean and
standard deviation (for example, age) and categorical data as numbers and
percentages of total responders. In some instances, due to small numbers
categorical responses may have been grouped; however, unless otherwise
indicated we have treated all responses in the categories they were collected in.
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All statistical analysis was performed using SAS Enterprise Guide v 7.15 (SAS
Institute Inc., Cary, NC, USA) and Microsoft Excel 2016 by an independent
statistician.

4.3.2.4 Approvals
The project received approval from the NHS Lothian Sexual and Reproductive
Health Service Quality Improvement Team and was not deemed to require
ethical approval following review by the local NHS Research Ethics Committee
scientific officer.

4.3.2.5 Patient and public involvement
Patients and members of the public were not directly involved in the design of
this study.

4.3.3 Results
During the study period, 826 women had a teleconsultation. Thirty-five (4.3%)
women chose to continue with the pregnancy, 31 (3.8%) had a miscarriage
diagnosed so did not proceed to abortion and the outcome was not known in 2
(0.2%) cases. Of the remaining 758 women who proceeded to abortion, 663
(87%) had a medical abortion at home and were included in the study cohort.
The remainder had either a medical or surgical abortion in a hospital setting or
were referred to an external provider in England for abortion as they were over
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20 weeks’ gestation and so the abortion care could not be provided at the local
hospital.

4.3.3.1 Characteristics of women
Table 4-1 summarises the demographic information and gestational age data.
The mean (SD) age was 27.6 (6.6) years (range 16 to 50 years). In 522/663
(78.7%) cases the gestation was determined using LMP alone. In 141 (21.3%)
cases a pre-abortion ultrasound was performed for uncertain gestation (n=95;
14.3%) or to confirm that pregnancy was intrauterine (n=33; 5.0%). Thirteen
(2%) women had already had an ultrasound at a different service before
attending. Capturing gestation in weeks, 56% of women had a gestation of 5
weeks to 6 weeks and 6 days.
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Table 4-1 Demographic characteristics of the telemedicine cohort.
Characteristic

Patients who had medical abortion at home
n
%
663
100

Total
SIMD*
Unclassified
2
1
120
2
198
3
101
4
111
5
131
Reproductive history
Previous live birth
324
Previous medical abortion
222
Previous surgical abortion
39
Previous miscarriage
125
Previous ectopic pregnancy
12
Smoking status
Never
367
Past
60
Current
193
Unknown
43
Gestation (weeks+days)†
<3+6
1
4–4+6
72
5–5+6
188
6–6+6
182
7–7+6
112
8–8+6
58
9–9+6
29
10–10+6
15
11–11+6
6
*Scottish Index of Multiple Deprivation.

0.3
18.1
29.9
15.2
16.7
19.8
48.9
33.5
5.9
18.9
1.8
55.4
9
29.1
6.5
0.2
10.9
28.4
27.5
16.9
8.7
4.4
2.3
0.9

†For 141 patients the gestational age was taken from an ultrasound result. For
all the remaining patients the gestational age was taken from the last menstrual
period (LMP).
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4.3.3.2 Outcome of medical abortion
The outcomes of medical abortion are shown in Table 4-2. A complete abortion
took place in 650/663 (98%) cases. Eight of the nine failed abortions (ongoing
or incomplete) were at gestations <10 weeks. No one was known to have been
treated inadvertently beyond 12 weeks’ gestation.

Table 4-2 Efficacy of medical abortion
Outcome

Cohort (n=663)*
n (%)
Complete abortion
650 (98.0)
Ongoing pregnancy
5 (0.8)
Incomplete abortion
4 (0.6)
*The remaining four outcomes were: n=2 (0.3%) did not proceed to take the
abortion medication and self-referred for antenatal care to continue the
pregnancy. n=1 was presumed to have a caesarean scar ectopic pregnancy.
She had an ultrasound at the hospital early pregnancy unit before referral for
abortion that reported a small sac low within the uterus with a possible fetal
pole. She re-presented 1 week after medical abortion with persisting pregnancy
symptoms. A further ultrasound had unchanged findings and given her history of
caesarean delivery, it was considered as a likely caesarean scar ectopic. She
was managed by the hospital and treated uneventfully with methotrexate. n=1
reported no bleeding after medical abortion. She had an empty uterus on
ultrasound 4 days following misoprostol and a negative serum human chorionic
gonadotrophin (hCG), suggesting that she was probably never pregnant.

4.3.3.3 Complications and unscheduled care after abortion
Some 16/663 (2.4%) women made unscheduled attendances to the hospital.
Two (0.3%) of these women were admitted with haemorrhage but neither
required transfusion (both <10 weeks’ gestation). A further 13 (2%) women
attended hospital with pain and/or bleeding but required only observation (n=7)
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or intravenous fluids (n=3) or were sent home with oral antibiotics (n=3). One
woman was admitted with an unrelated medical event. No one presented with
severe infection requiring intravenous antibiotics.

Some 123/663 (18.5%) women telephoned the abortion service for clinical
advice. In 67 (10.1%) cases only telephone advice was required. In 56 (8.4%)
cases a clinic visit was subsequently scheduled because of a positive or invalid
LSPT (n=34), symptoms of continuing pregnancy (n=18) or persistent pain
(n=4). In total, a post-abortion ultrasound was conducted in 66 (9.9%) cases
(hospital admissions and clinic visits combined).

4.3.3.4 Contraception
The method of contraception provided to women is shown in Table 4-3. The
most common method was the progestogen-only pill (desogestrel 75 µg)
provided to 423 (63.8%) women. Fifty-eight (8.7%) women received long-acting
reversible contraception (LARC).
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Table 4-3 Contraceptive method supplied (based on day 14 questionnaire
response and clinic records)
Contraceptive method

Cohort (n=663)
%
n
POP
423
63.8
COCP
49
7.4
Condoms
62
9.4
Injectable*
19
2.9
Implant*
17
2.6
IUD*
19
2.9
IUS*
20
3
No method
40
6
Patch
14
2.1
*These methods were initiated if women attended clinic for a pre-abortion
ultrasound appointment (injectable and implant only) or at a rapid access
clinic at a later date.
COCP, combined oral contraceptive pill; IUD, intrauterine device; IUS,
intrauterine system; POP, progestogen-only pill.

4.3.3.5 Acceptability
Almost all (n=652, 98.3%) the women provided responses to at least one followup questionnaire. Complete questionnaires at both day 4 and day 14 postabortion were available for 605 (91.3%) women. Forty-five (6.8%) women
responded to the day 4 contact only and 2 (0.3%) only responded to the day 14
contact.

Some 627 (94.6%) women stated at day 4 that they were ‘very’ (n=516, 77.8%)
or ‘somewhat prepared’ (n=111, 16.7%) for their treatment following the
telemedicine consultation.

73

Similarly, 628 (94.7%) women rated the abortion experience as ‘somewhat’
(n=43, 6.5%) or ‘very’ (n=585, 88.2%) acceptable at day 4. Asked on day 14,
588 (88.7%) stated that they would opt to have treatment at home again if they
needed another abortion.

Regarding acceptability of the remote consultation (day 14), 574 (86.6%)
women rated it as ‘somewhat’ (n=24, 3.6%) or ‘very’ (n=550, 83%) acceptable.
Some 473 (71.3%) women stated that they would opt for a telephone
consultation again if they required an abortion in the future.

4.3.3.6 Features of importance in an ideal abortion care service
On day 14, women were asked to rate the importance of the features listed in
Table 4-4 for a ‘perfect abortion service’. The feature rated by most
respondents as ‘important’ or ‘very important’ was ‘being able to collect all my
medications from a pharmacy’ by 366/567 (64.6%) women. Ultrasound was
rated ‘unimportant or very unimportant’ by 302/569 (53.1%) women.
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Table 4-4 Aspects of a perfect abortion service from the day 14 questionnaire
(i.e., how important each aspect was considered by women)
Aspect

Unimportant
n
%
302 53.1
133 23.8
61
10.8
383 67.9
92
17.5

Neutral
n
%
116 20.4
206 36.2
208 36.7
78 13.8
101 18.0

Important
n
%
151 26.5
230 40.4
298 52.6
103 18.3
367 65.5

Having an ultrasound scan
Evening face-to-face clinic
Evening telephone consultation
Skype or video consultation
A mobile phone app to send or receive
information in advance
Online booking
66
12.1 119 21.8 361 66.1
Medication posted to me
74
13.0 152 26.8 342 60.2
Medication that could be collected from 58
10.2 143 25.2 366 64.6
a local pharmacy
Able to get the treatment from my
112 19.8 160 28.2 294 51.8
general practitioner
Some women did not answer certain questions but responded to others
and so the denominators and totals may vary slightly between variables.

4.3.4 Discussion
Telemedicine medical abortion at home was used by almost nine out of ten
women and, of these, only two out of ten women required a pre-abortion
ultrasound. The study showed high rates of complete abortion, low rates of
complications and low rates of unscheduled contact. These findings are similar
to previous cohort studies from this service of women who took misoprostol at
home having had routine ultrasound and mifepristone in clinic (Cameron et al.,
2015; Millar and Cameron, 2018; Finch et al., 2019). Women reported high
levels of preparedness to use the medications in their own homes. Indeed,
acceptability of care was high, and the majority of women expressed a
preference for choosing this model of care again in the future.
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This study provides support for continuing this model of care beyond the current
pandemic. There was one instance of unnecessary treatment, where the
woman had probably never been pregnant. The only ectopic pregnancy in the
cohort had a pre-abortion ultrasound and was initially thought to have an
intrauterine pregnancy. This highlights how routine ultrasound can provide false
reassurance of intrauterine pregnancy (Duncan, Reynolds-Wright and Cameron,
2020). Indeed, the treatment failure and persistence of pregnancy symptoms
may have expedited diagnosis and treatment of this ectopic.

Not requiring pre-abortion ultrasound potentially expands the range of
healthcare providers who can offer medical abortion (Kopp Kallner et al.,
2015), as recommended by the World Health Organization (WHO) (World
Health Organization, 2016). There is also existing evidence to support the
safety of medical abortion provision without ultrasound based on LMP alone
(Raymond et al., 2018). When asked, more than half of the women in our study
considered the use of routine ultrasound to be ‘unimportant’ and over half of the
women also considered that general practitioners as abortion providers would
be an important future development.

In our study, rates of telephone contact to the service for a concern related to
the abortion were similar to our previous studies (Millar and Cameron, 2018;
Finch et al., 2019). However, we did observe a higher proportion of women
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requiring a post-abortion clinic attendance (8.4%) compared with our former
service model with routine pre-abortion ultrasound and clinic-administered
mifepristone with misoprostol at home (2.7%) (Finch et al., 2019). The majority
of the post-abortion clinic visits were to exclude continuing pregnancy following
a positive or invalid LSPT. It is possible that the telephone contact from the
researcher triggered more of these post-abortion visits since they actively
questioned women about the pregnancy test result, rather than leaving them to
call the service if they had a concern. It is also likely that without the knowledge
of a pre-abortion ultrasound, staff have a lower threshold for arranging a clinic
review post-abortion to minimise the chance of missing an ectopic or a
pregnancy that may have been at a more advanced gestation. This need for
post-abortion clinical support needs to be factored into provision of telemedicine
abortion.

Most women received contraception, but this was mostly oral contraceptive
pills, which are less effective than LARC methods (Faculty of Sexual and
Reproductive Healthcare, 2017) but can be initiated immediately if a woman has
all her care by telemedicine. Fewer than one in ten women in this study received
LARC in contrast to previous studies at our service where around one-third of
women received LARC (Finch et al., 2019). Although, strategies such as ‘fast
track’ to post-abortion contraception clinics can facilitate access to LARC
(Cameron et al., 2012), it is possible that the pandemic may have played a role
in women’s choice both to use contraception and also the method. Some
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women may have opted not to use LARC as it required a further visit to a clinic
with risk of exposure to the virus, plus the convenience of receiving oral
contraception in the treatment pack.

Our study also showed that there is support among women for several simple
modifications to the service that could be developed in the future, including
expanding the range of options for accessing medications such as postal
delivery of medical abortion drugs or collection from a local pharmacy.

This study had an extremely high rate of follow-up for all outcomes. This may be
in part because women were at home during the COVID-19 lockdown
restrictions and so were easily contactable. Using the electronic patient record
for the entire region, we were able to actively search for all serious
complications within a 6-week timeframe and verify abortion outcomes rather
than relying on self-reporting at an earlier timepoint alone. Nevertheless, the
study size, while considerable, is still too small to detect changes in rare events.
While possible, it is extremely unlikely during this period when the study was
conducted that many women will have travelled out of the region and suffered a
complication. Of course, the telemedicine service was devised and evaluated
during the COVID-19 pandemic and so is not yet embedded under ‘normal’
circumstances, where the proportion of women choosing or being invited for inperson care may be different. In addition, qualitative research is required to
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provide more nuanced information on women’s views on the acceptability of the
telemedicine medical abortion service.

4.3.5 Conclusions
This model of telemedicine medical abortion without routine ultrasound is safe
and has high efficacy and high acceptability among women. This study provides
support for continuation of this model of care in this setting beyond the current
pandemic.

~End of published paper~

4.4 Conclusions

This study successfully established the effectiveness and safety of early medical
abortion when provided by telemedicine in an urban UK setting. As alluded to in
Chapter 2 and the introduction of this chapter, subsequent telemedicine studies
have referred to this study and several organisations have used this study to
inform clinical guidelines, policy documents and position statements, see
Appendix 5.
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This study also collected detailed information on adherence to the medical
abortion treatment regimen and prevalence of side effects during treatment,
including pain and requirement for analgesia. These data are not often reported
in larger studies and the next chapter is the first to do so in the UK telemedicine
context.

It appears from this study that the introduction of telemedicine has led to a
reduction in the number of patients accessing post-abortion LARC. The study
context was during the first COVID-19 lockdown, prior to the development of
COVID vaccines. Provision of post-abortion LARC at the clinic remained
constant compared to pre-pandemic (with the exception of 3 weeks where this
service was limited), however uptake was decreased. It is possible that patients
did not want to risk COVID-19 exposure by attending an in-person clinic and
that now, as the risks of COVID-19 are much reduced, this service may have a
greater uptake. Another explanation is that staff may have avoided discussing
LARC during the consultation due to their own concerns and beliefs about
COVID-19 risks. Further research is required to explore choice of contraception
method following telemedicine abortion and to develop interventions to make
provision of LARC easier and more compatible with telemedicine.
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Chapter 5. Adherence to medical abortion regimen and
prevalence of side effects during telemedicine abortion care

5.1 Introduction

In the previous chapter I presented the safety and effectiveness data of early
medical abortion provided by telemedicine at the NHS Lothian abortion service,
a single centre in the UK. The same study collected detailed data on use of
abortion medications and adherence to the recommended mifepristonemisoprostol drug regimen, side effects of treatment including pain, and use of
adjunctive medications, such as analgesics, antiemetics and prophylactic
antibiotics.

There is a paucity of data on these aspects of medical abortion in the literature
in general, but there is virtually none in the literature on medical abortion
delivered by telemedicine.

5.2 Rationale for methodology
This chapter is part of same study as described in Chapter 4. This study was
conducted during the first four months of the COVID-19 pandemic and so a
randomised controlled trial methodology, while superior, was neither practicable
nor appropriate. This study took the form of a prospective observational cohort
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and gathered data from patients using a researcher-administered telephone
questionnaire. This is imperfect as a method as the nature of the telephone call
may have meant that patients felt they needed to provide ‘positive’ answers to
‘please’ the researcher. However, the telephone modality, meant that there was
a high level of follow up with the majority of questionnaire items answered for
each patient. Many of the questionnaire items used Likert scales (numbers or
statements) which are again imperfect, however, are used frequently in other
studies and so may be possible to meta-analyse when other studies have been
conducted in the field.

5.3 Adherence to treatment and prevalence of side effects when medical
abortion is delivered via telemedicine

Published in full and made freely available for use in accordance with BMJ’s
website terms and conditions for the duration of the COVID-19 pandemic or
until otherwise determined by BMJ:
Reynolds-Wright JJ, Johnstone A, McCabe K, et al
Adherence to treatment and prevalence of side effects when medical abortion is
delivered via telemedicine: a prospective observational cohort study during
COVID-19. BMJ Sexual & Reproductive Health Published Online First: 28
October 2021. doi: 10.1136/bmjsrh-2021-201263
Reproduced with the permission of the journal editor and co-authors.
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5.3.1 Introduction
Until March 2020, medical abortion care in Britain routinely involved an inperson consultation and ultrasound scan to assess gestation (Royal College of
Obstetricians and Gynaecologists, 2011; Low, Chen and Cameron, 2020).
Administration of mifepristone needed to occur in a registered clinic or hospital,
but women with pregnancies under 10 weeks’ gestation could self-administer
misoprostol at home.

In response to the COVID-19 pandemic, legislation across the UK changed to
allow home use of mifepristone. In England and Wales, gestation was limited to
10 weeks, but in Scotland clinical guidance supported medical abortion at home
up to 12 weeks’ gestation (Chief Medical Officer for Scotland, 2020). NHS
Lothian, the sole provider of abortion care in Edinburgh and the surrounding
region, treats just over 2600 women each year (Public Health Scotland, 2020)
and is based at Chalmers Centre for Sexual and Reproductive Health. All care
and medications are at no cost to the patient, as is the norm in the National
Health Service (NHS). As a result of the new legislation and clinical
guidance(Chief Medical Officer for Scotland, 2020; Royal College of
Obstetricians and Gynaecologists, 2020), the service moved wholly to provision
of abortion care by telemedicine and without routine ultrasound on 1 st April 2020
(Reynolds-Wright et al., 2021). Surgical abortion and in-patient medical abortion
were locally available for women with pregnancies up to 12 weeks’ and 20
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weeks’ gestation respectively, however access was restricted due to COVID19.

All women received a remote consultation and those who indicated they would
prefer medical abortion were provided with verbal information on how to use the
medications and directed to the service’s online audiovisual resources on
abortion care (Reynolds-Wright et al., 2020). Consultations were by telephone
and lasted between 30 and 60 minutes. Women could choose to collect a
medication pack from a designated collection point at the clinic (accessible
without entering the building) or receiving this via courier at their home. The
contents of the medication pack are shown in Figure 5-1. The pack contained a
detailed information sheet written in simple English and with pictures. Antibiotics
were provided to all women as pre-abortion STI testing was not available.
Antibiotics were not provided if there was a clinical contraindication, or the
woman declined.

Women were provided with a direct telephone line to speak to a specialist nurse
in the clinic during daytime hours or to the gynaecology ward at the regional
hospital overnight. They could call if they had questions or concerns about an
aspect of the procedure.

We have previously reported on the high levels of safety, effectiveness and
acceptability of medical abortion at home delivered by our telemedicine model
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(Reynolds-Wright et al., 2021) which are comparable to in-person models of
care. Other studies in Britain and USA have reported similar findings (Aiken et
al., 2021; Chong et al., 2021; Kerestes, Murayama, et al., 2021). Yet, there are
no studies reporting on adherence to medical abortion drug regimens or the
interval between misoprostol administration and expulsion of pregnancy
(induction-expulsion interval) when self-administered at home or in the context
of a telemedicine-delivered service. Likewise, there are no studies reporting on
the rates of side effects, pain score and analgesia use in telemedicine/at-home
settings.

The aim of this analysis was therefore to assess adherence to the
recommended abortion drug regimen, with particular focus on the number of
misoprostol doses used and the interval between mifepristone and misoprostol
administration and induction-expulsion interval. We also aimed to evaluate use
of analgesia, anti-emetics and antibiotics, and the side-effect, pain, and
bleeding profile of medical abortion at home.

5.3.2 Methods
We conducted a prospective observational study of women having medical
abortion at home (<12 weeks’ gestation) via telemedicine (Reynolds-Wright et
al., 2021). All women receiving telemedicine medical abortion from 1 st April
2020 until 9th July 2020 were contacted by a researcher and asked to complete
a questionnaire by telephone on days 4 and 14 after misoprostol administration.
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We contacted women at day 4 as this was when the abortion was likely to be
completed and the experience fresh in the woman’s mind, without disturbing
them during their treatment. We contacted women at day 14 to obtain the result
of their post-abortion low-sensitivity pregnancy test. We asked for the result of
this to evaluate effectiveness of treatment (reported previously (Reynolds-Wright
et al., 2021)) and used this opportunity to ask further questions. The
questionnaires relied on recall only and women were not asked to note timings
prospectively or keep a diary.

The day 4 questionnaire asked about intake of the abortion medications
including administration of misoprostol (route, number of doses and timing in
relation to mifepristone), perceived timing of pregnancy expulsion, pain score
during abortion (worst pain experienced on an 11-point Likert scale, where 0 is
no pain and 10 is worst pain imaginable, as well as comparison of pain to
expectations), analgesia use, antiemetic use, bleeding (using a 5-point Likert
scale in comparison to a usual period, ranging from ‘much less than a normal
period’ to ‘much more than a normal period’) and side effects (nausea,
diarrhoea, vomiting and headache).The day 14 questionnaire asked about
prophylactic antibiotic use, preparedness for treatment (assessed on a 5-point
Likert scale from ‘very unprepared’ to ‘very prepared’) and reflections on
duration of telephone consult. See Appendix 6 for the full questionnaire and
Figure 5-1 for the medication regimen used.
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Figure 5-1 Medication Pack Contents
The medication pack and drug regimens:
• a single dose of mifepristone 200mga to be taken orally and followed 24-72 hours
later by
•

an initial dose of misoprostol 800 micrograms (and up to 3 supplemental doses of
400 micrograms) to be administered sublingually, vaginally or buccally as
preferred by the patient at 3-4 hourly intervals until expulsion of pregnancy

•

five doses of cyclizine 50mg – women were directed to use one tablet an hour
before mifepristone and another an hour before misoprostol

•

a seven-day course of prophylactic doxycycline 100mg twice daily, as routine
testing for sexually transmitted infections was not available during the early
COVID-19 pandemicb

•

five doses of dihydrocodeine 30mg – all women were encouraged to purchase a
supply of paracetamol and ibuprofen.

•

Short-acting hormonal contraception or condoms were included if requested.

•

a low-sensitivity urine pregnancy test (positive at 1000 iU/ml human Chorionic
Gondadotrophin) with instructions on how to use this at two weeks after
misoprostol administration.

•

Detailed written information on the use of the medications

The abortion medications were labelled in the order that they should be
administered (i.e. mifepristone = 1, misoprostol = 2) and with plain language
labels.
b
Antibiotics were provided to all women unless contraindicated or declined.
a

As medical abortion at home for women with pregnancies between 10- and 12weeks’ gestation was a novel practice, we have reported data these data
separately within the results.
The main outcomes were: 1) proportion of women administering mifepristone
and misoprostol within the correct timeframe (misoprostol administered within
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24-72 hours of mifepristone), 2) total number of misoprostol doses used, 3)
induction-expulsion interval (time from misoprostol administration until
pregnancy tissue passed, when patient certain pregnancy expelled) in hours.
Secondary outcomes were worst pain score, analgesia regimens used, rates of
anti-emetic use, rates of compliance with prophylactic antibiotic, bleeding
duration and side effect profiles (nausea, diarrhoea, vomiting and headache).

5.3.2.1 Statistics
An independent statistical consultant performed all statistical analyses using
SAS Enterprise Guide v 7.15 (SAS Institute Inc., Cary, NC, USA) and Microsoft
Excel 2016. Descriptive statistics with proportions are presented.
5.3.2.2 Approvals
The project received approval from the NHS Lothian Sexual and Reproductive
Health Service Quality Improvement Team and was not deemed to require
ethical approval following review by the local NHS Research Ethics Committee
scientific officer.

5.3.2.3 Patient and Public Involvement
Patients and members of the public were not directly involved in the design of
this study.
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5.3.3 Results
In the study period, 826 women had a teleconsultation. Sixty-eight women did
not proceed to have an abortion following consultation. Of the remaining 758
women who proceeded to abortion, 663 (87%) had a medical abortion at home
and were included in the study cohort (Reynolds-Wright et al., 2021). Almost all
(n=652, 98.3%) the women provided responses to at least one follow-up
questionnaire. Complete questionnaires at both day 4 and day 14 post-abortion
were available for 605 (91.3%) women. Forty-five (6.8%) women responded to
the day 4 contact only and 2 (0.3%) only responded to the day 14 contact. The
full demographics and characteristics of the cohort are reported in full
elsewhere (Reynolds-Wright et al., 2021).

5.3.3.1 Use of abortion medications
Mifepristone was administered by 649/663 women (98%). Two women (0.3%)
did not use mifepristone and 12 women (1.8%) did not respond to the
questionnaire. Misoprostol was used by 594/649 patients (92%) at the
recommended interval following mifepristone administration; 542/663 (82%)
used a single dose of misoprostol 800mcg and 89/663 (13%) used one further
400mcg dose. 460/663 (69%) administered misoprostol sublingually. The mean
(4.3 hours) and median (3 hours) induction-expulsion intervals were similar and
calculated for women who were certain they had passed the pregnancy (those
who were not, did not provide timings). Table 5-1 presents this in more detail
and the subset of patients with pregnancies between 10- and 11+6-weeks’

89

gestation. The higher gestation group was similar to the lower gestation group
with regard to proportion of women using medications correctly, mode of
administration and induction-expulsion interval.

Table 5-1 Use of abortion medications
Entire cohort
(n=663)

Gestation under
Gestation 10 weeks
10 weeks (n=642) – 11 weeks and
6 days (n=21)

460 (69.4%)
170 (25.6%)
1 (0.2%)
32 (4.8%)
Entire cohort
(n=663)

444 (69.2%)
166 (25.9%)
1 (0.2%)
31 (4.8%)
Gestation under
10 weeks (n=642)

800 μg dose
only
800 μg dose
and 1×400 μg
further dose
800 μg dose
and 2×400 μg
further doses
Unknown
Used
medications
correctly?a

544 (82.1%)

529 (82.4%)

16 (76.2%)
4 (19.0%)
0
1 (4.8%)
Gestation 10 weeks
– 11 weeks and
6 days (n=21)
15 (71.4%)

89 (13.4%)

84 (13.1%)

5 (23.8%)

14 (2.1%)

13 (2.0%)

1 (4.8%)

16 (2.4%)
Entire cohort
administering
mifepristone
(n=649)

Yes
No
Unknown
Certain of
pregnancy
expulsion?b
Yes
No or Not Sure
Unknown

594 (91.5%)
52 (8.0%)
3 (0.5%)
Entire cohort
(n=663)

16 (2.5%)
Gestation under
10 weeks
administering
mifepristone
(n=628)
576 (91.7%)
49 (7.8%)
3 (0.5%)
Gestation under
10 weeks (n=642)

479 (72.2%)
161 (24.%)
23 (3.5%)

462 (72.0%)
157 (24.5%)
23 (3.6%)

0
Gestation 10 weeks
– 11 weeks and
6 days
administering
mifepristone (n=21)
18 (85.7%)
3 (14.3%)
0
Gestation 10 weeks
– 11 weeks and
6 days (n=21)
17 (81.0%)
4 (19.0%)
0

Route of
misoprostol
administration
Sublingual
Vaginal
Buccal
Unknown
Doses of
misoprostol
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Induction–
expulsion
interval (hours)c

Mean
Median
SD
Induction–
expulsion
interval (hours)d

Entire cohort
certain pregnancy
expelled (n=479)

Gestation under
10 weeks certain
pregnancy
expelled (n=462)

Gestation 10 weeks
– 11 weeks and
6 days certain
pregnancy expelled
(n=17)
4.3
4.4
3
2.5
4.3
4.2
Cohort used medications incorrectly
and certain pregnancy expelled (n=37)

4.3
3
4.3
Cohort used
medications
correctly and
certain pregnancy
expelled (n=442)
Mean
4.2
5
Median
3
3.25
SD
4.2
5.3
a
Correct use of mifepristone and misoprostol is defined as interval between
mifepristone and misoprostol administration between 24 and 72 hours.
b
Participants reporting they were certain that they had passed pregnancy tissue
following misoprostol administration. ‘No’ means that they did not pass
pregnancy, ‘Not sure’ means they do not know if they passed the pregnancy or
not, ‘Unknown’ indicates the number of people not responding to the question.
c
Misoprostol administration (induction) until expulsion of pregnancy intervals in
hours, when participant was certain pregnancy expelled.
d
Induction-expulsion interval when certain pregnancy expelled, grouped by
correct or incorrect use of abortion medications

5.3.3.2 Use of antibiotic and antiemetic medications
Antibiotic prophylaxis (doxycycline) was provided to 599/663 (90%) of patients.
Of these, 383/599 (64%) took the full course as directed and 53/599 (9%) used
some of the antibiotics. Antiemetic use was reported by 611/663 (92%) patients
and of those who gave the total number of doses used, the mean was 2.1
doses. Further detail is provided in Table 5-2.
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Table 5-2 Antibiotic and antiemetic provision and reported use
Prophylactic
antibiotics givena

Entire cohort
(n=663)

Gestation under Gestation 10
10 weeks
weeks – 11 weeks
(n=642)
and 6 days (n=21)
Yes
599 (90.3%)
581 (90.5%)
18 (85.7%)
No
44 (6.6%)
42 (6.5%)
2 (9.5%)
Unknown
20 (3.0%)
19 (3.0%)
1 (4.8%)
Prophylactic
Given antibiotics
Gestation under Gestation 10
antibiotics useda
(n=599)
10 weeks given weeks – 11 weeks
antibiotics
and 6 days given
(n=581)
antibiotics (n=18)
Took all
383 (63.9%)
369 (63.5%)
14 (77.8%)
Took some
53 (8.8%)
52 (9.0%)
1 (5.6%)
Took none
97 (16.2%)
95 (16.4%)
2 (11.1%)
Unknown
66 (11.0%)
65 (11.2%)
1 (5.6%)
b
Antiemetic use
Entire cohort
Gestation under Gestation 10
(n=663)
10 weeks
weeks – 11 weeks
(n=642)
and 6 days (n=21)
Yes
611 (92.2%)
591 (92.1%)
20 (95.2%)
No
32 (4.8%)
31 (4.8%)
1 (4.8%)
Unknown
20 (3.0%)
20 (3.1%)
0
Number of doses of Cohort reporting
Gestation under Gestation 10
antiemetic used, of
number of doses
10 weeks
weeks – 11 weeks
those answering
(n=608, 3 did not
reporting
and 6 days
‘Yes’ to antiemetic
report number of
number of
reporting number
useb
doses used)
doses (n=588)
of doses (n=20)
Median
2
2
2
Mean
2.1
2.1
2.7
SD
0.9
0.9
1.1
a
Antibiotics given were a seven-day course of oral Doxycycline 100mg twice
daily. ‘Took all’ means completed the whole course, ‘Took some’ means they
used at least one dose but did not complete the full course, ‘Took none’ means
they did not use any doses.
b
All patients were provided with five doses of Cyclizine 50mg and directed to
use one tablet before mifepristone, one before misoprostol, and the remainder
as required

5.3.3.3 Experience of pain and use of analgesia
At day 4, 624/663 (94%) patients reported that they had experienced pain and
616/663 (93%) used at least one form of analgesic medication. The mean score
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for worst pain experienced (by day 4) was 6.7 (2.2). Compared to expectations,
375/663 (57%) rated their pain as better or the same as they were expecting.
For analgesia, 610/663 (92%) patients used paracetamol (median total dose
during abortion process was 2000mg), 403/663 (61%) used ibuprofen (median
total dose 800mg), and 427/663 (64%) used dihydrocodeine (median total dose
60mg); 34/663 patients (5%) used at least one additional form of analgesia that
they had accessed outside of the clinic or already had in their possession,
including cannabis or derivatives (n=15), co-codamol preparations (n=12),
tramadol (n=5), other non-steroidal drugs (n=2) and buprenorphine (n=1). The
mean (6.8) and median (7) pain scores in this group were similar to the cohort
overall. Further detail is provided in Table 5-3.
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Table 5-3 Pain experience and analgesia use reported at day 4 following
treatment
Experienced pain

Entire cohort
(n=663)

Gestation
Gestation 10
under 10
weeks – 11
weeks
weeks and
(n=642)
6 days (n=21)
Yes
624 (94.1%)
603 (93.9%)
21 (100%)
No
22 (3.3%)
22 (3.4%)
0
Unknown
17 (2.6%)
17 (2.6%)
0
Pain score of those
Cohort reporting Gestation
Gestation 10
answering ‘Yes’ to pain
pain score
under 10
weeks – 11
experienceda
(n=610, 14 did
weeks
weeks and
not report pain
(n=589)
6 days (n=21)
score)
Median
7
7
7
Mean
6.7
6.7
7.0
SD
2.2
2.2
2.0
Pain experienced
Cohort
Gestation
Gestation 10
compared with expectation, responding
under 10
weeks – 11
of those providing a pain
(n=587, 23 did
weeks
weeks and
score
not respond)
(n=568, 21
6 days (n=19, 2
did not
did not
respond)
respond)
Better than expected
227 (38.7%)
217 (38.2%)
10 (52.6%)
Same as expected
148 (25.2%)
144 (25.4%)
4 (21.1%)
Worse than expected
212 (36.1%)
207 (36.4%)
5 (26.3%)
Used analgesia
Entire cohort
Gestation
Gestation 10
(n=663)
under 10
weeks – 11
weeks
weeks and
(n=642)
6 days (n=21)
Yesb
616 (92.9%)
596 (92.8%)
20 (95.2%)
No
30 (4.5%)
29 (4.5%)
1 (4.8%)
Unknown
17 (2.6%)
17 (2.6%)
0
Paracetamol
Yes 610 (92.0%)
593 (92.4%)
17 (81.0%)
No
36 (5.4%)
32 (5.0%)
4 (19.0%)
Ibuprofen
Yes 403 (60.9%)
390 (60.7%)
13 (61.9%)
No
243 (36.7%)
235 (36.6%)
8 (38.1%)
c
Dihydrocodeine
Yes 427 (64.4%)
413 (64.3%)
14 (66.7%)
No
219 (33.0%)
212 (33.0%)
7 (33.3%)
a
Pain score on an 11-point Likert scale from 0 to 10, and comparison of pain
experienced to expectations of pain.
b
Yes includes use of paracetamol, ibuprofen, dihydrocodeine, or any other pain
relief treatment.
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Patients were given 5 doses of dihydrocodeine 30mg in their treatment packs
and directed to purchase their own paracetamol and ibuprofen.
c

5.3.3.4 Side effects and bleeding profile
Regarding side effects, 510/663 (77%) women experienced either nausea,
vomiting, diarrhoea or headache; 21/663 (3%) reported all four side effects
during treatment. Regarding bleeding profile, 510/663 (77%) reported bleeding
that was more than their usual menstrual period. Of those reporting the same or
less bleeding than a period, only 4 patients required further abortion medication
to complete the abortion.
Further detail is provided in Table 5-4.
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Table 5-4 Side effects and bleeding profile reported at day 4 following treatment
Side effects

Entire cohort (n=663)

Nausea

415 (62.6%)
231 (34.8%)
17 (2.6%)
223 (33.6%)
423 (63.8%)
17 (2.6%)
199 (30.0%)
446 (67.3%)
18 (2.7%)
101 (15.2%)
544 (83.6%)
18 (2.7%)
Entire cohort
reporting bleeding
(n=637, no
bleeding=6,
unknown=20)
305 (47.9%)

Yes
No
Unknown
Vomiting
Yes
No
Unknown
Diarrhoea Yes
No
Unknown
Headache Yes
No
Unknown
Bleeding profile

Much more than a
period
A bit more than a
period
Same as a period
A bit less than a
period
Much less than a
period

Gestation
under 10
weeks
(n=642)
402 (62.6%)
223 (34.7%)
17 (2.6%)
213 (33.2%)
412 (64.2%)
17 (2.6%)
192 (29.9%)
432 (67.3%)
18 (2.8%)
97 (15.1%)
527 (82.1%)
18 (2.8%)
Gestation
under 10
weeks
(n=616)

Gestation 10
weeks – 11
weeks and
6 days (n=21)
13 (61.9%)
8 (38.1%)
0
10 (47.6%)
11 (52.4%)
0
7 (33.3%)
14 (66.7%)
0
4 (19.0%)
17 (81.0%)
0
Gestation 10
weeks – 11
weeks and
6 days (n=21)

292 (47.4%)

13 (61.9%)

205 (32.2%)

197 (32.0%)

8 (38.1%)

81 (12.7%)
23 (3.6%)

81 (13.1%)
23 (3.7%)

0
0

23 (3.6%)

23 (3.7%)

0

5.3.3.5 Reflecting on timing and preparedness for treatment
Patients were asked on day 14 about the duration of the consultation and how
prepared they felt for treatment; 562/663 (85%) felt the consultation duration
was ‘just right’, 15/663 (2%) thought it was too long and 2/663 (0.3%) thought it
was too short. Likewise, 554/663 (84%) felt adequately prepared for abortion
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treatment, 12/663 (2%) felt neither prepared nor unprepared and 11/663 (2%)
felt unprepared.

5.3.4 Discussion
5.3.4.1 Main findings
This study contributes novel data on the patient use of medications when
receiving medical abortion at home following a telemedicine consultation.

The majority of patients in our cohort were able to self-administer their
medications correctly, required two doses of misoprostol or fewer, and had an
induction-expulsion interval comparable that reported in the literature, i.e. the
majority reporting expulsion between 3-6 hours after misoprostol administration
(Kulier et al., 2011; Kapp et al., 2019). Of those with pregnancies less than 10
weeks’ gestation, 8/10 patients required only a single 800 microgram dose of
misoprostol.

Provision of antibiotics was high and of those receiving antibiotics,
approximately two thirds completed the full course. Antiemetic use was similarly
high. Clinical advice at the time was to use a dose prophylactically before
mifepristone and again before misoprostol. This may be why the mean number
of doses used was 2. Despite this, nearly one third of women experienced
vomiting and many experienced nausea and diarrhoea. Gastrointestinal side
effects and their optimal management require further investigation.
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Although use of analgesia was widespread, including weak opioids, pain scores
were still relatively high suggesting an unmet need for optimal pain
management. Headache was experienced by one in six patients and could be
related to analgesia or abortion medications.

By day 4 the majority reported experiencing more bleeding than a period, which
is consistent with literature, although we were not able to quantify this exactly in
this study (Baird et al., 1988).

Preparedness for the procedure was high when assessed at 14 days and the
proportion rating themselves as prepared is similar to when asked at 4 days
post treatment (Reynolds-Wright et al., 2021). The duration of the
teleconsultations was acceptable to the majority of patients. These findings are
reflected in qualitative data from this cohort, indicating that women found the
process straightforward and were well prepared by the telephone consultation
(Boydell et al., 2021).

This cohort included a small number of patients receiving abortion care at home
between 10- and 11+6-weeks’ gestation, however, their experiences were
comparable to the cohort overall in terms of use of abortion medications and
other outcomes of interest.
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5.3.4.2 What this study contributes
The Scottish Government recently conducted a public consultation on the
continued use of telemedicine. Some respondents were concerned that
evidence was lacking on women’s adherence to medical abortion treatment in
the context of telemedicine and self-administration of medications. This study
robustly addresses those concerns and demonstrates high rates adherence to
medical abortion regimens (Scottish Government - Minister for Public Health,
Women’s Health and Sport, 2021).

The overall package of information – audiovisual and written information online,
verbal information delivered by telephone consultation and written information
leaflets included in treatment packs – was sufficient to adequately prepare
women for medical abortion at home and empower them to correctly selfadminister abortion medications.

We have identified that pain and other side effects are imperfectly managed with
the current analgesia and antiemetic regimens used. Pain scores during
medical abortion in other studies are inconsistently reported but those that do
report them are at similar levels to those in our study, between 5 to 7 out of 10
on visual analogue or numerical Likert scales (Fiala et al., 2014).

99

While there have been various trials of analgesic medications (Livshits et al.,
2009; Avraham et al., 2012; Ojha et al., 2012; Raymond et al., 2013;
Friedlander et al., 2018; Colwill et al., 2019; Reynolds‐Wright et al., 2020)
during medical abortion, the optimal dosing and frequency remain unclear.
Further research is required to identify an effective and acceptable regimen that
is easy for patients to self-administer at home and with minimal side-effects. We
were only able to offer a single antiemetic in the form of oral cyclizine during this
study. There may be other antiemetics that are better suited to managing
nausea during medical abortion, such as metoclopramide (Dragoman et al.,
2021), however further study is required.

5.3.4.3 Strengths and Limitations
More than 98% of women in the study cohort completed at least one of the
questionnaires. This group represents almost all of the women receiving medical
abortion at home during the study period. This may have been influenced by the
COVID-19 restrictions in place at the time of the study, meaning that patients
were easily contactable by telephone.

Pain score, bleeding and side effect data were collected within a short
timeframe to minimise errors of recall, however they relied upon women’s recall
rather than upon diaries or prospective recording.
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This is a single-centre study in a high-resource setting with a well-developed
community medical abortion service. In terms of generalisability, the findings of
this study may be reproducible more broadly – any centre that can offer clearly
written patient information combined with verbal and online advice and
telephone support before, during and after an abortion could adopt this
approach.

This was an observational study which has inherent limitations when compared
to randomised controlled trials and comparison is only available in relation to
previously published data prior to COVID-19 and requirements for some or all
medications being administered in a clinical facility. Nevertheless, this study
provides the first detailed descriptive information on women’s use of medication
in the context of medical abortion at home when delivered via telemedicine.

5.3.5 Conclusion
Telemedicine can effectively deliver information to patients to prepare them to
safely and correctly use abortion medications as part of medical abortion at
home with remote support. Further research is required to optimise the
management of pain and other side-effects during medical abortion.

~End of Published Paper~
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5.4 Conclusions

This study demonstrates that patients use abortion medicines correctly,
adhering to the recommended regimen as directed in the majority of cases. The
study also demonstrates that many side effects are not optimally managed,
including pain during medical abortion. The next chapter will examine pain
during medical abortion further and is a systematic review of the evidence for
pain relief during first trimester medical abortion.
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Chapter 6. Pain management during early medical abortion

6.1 Introduction

In Chapters 4 and 5, evidence was identified that pain levels during medical
abortion using mifepristone and misoprostol were high and poorly managed with
the analgesic regimens used in the study. The regimen used in this study was
paracetamol and ibuprofen purchased by the patient and a small supply of a
weak opiate, dihydrocodeine, supplied by the clinic. This regimen is pragmatic –
paracetamol and ibuprofen are inexpensive, widely available, with relatively few
contraindications or cautions, and are familiar, commonly used over-the-counter
medications in the UK. Dihydrocodeine is not a controlled
drug and so storage and dispensing can be facilitated easily from the clinic.

The regimen has some support from WHO guidance which advocates for use of
non-steroidal anti-inflammatory medicines in combination with a weak opiate for
pain management during medical abortion. However, this guidance is based in
part on studies conducted with outmoded abortion medications, such as
methotrexate and gemeprost, and a review of literature on the management of
pain during mifepristone-misoprostol abortion would be of value to guide further
studies and clinical care.
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6.2 Rationale for methodology

I assembled a review team in partnership with the Cochrane Fertility Regulation
Group to conduct a systematic review of the evidence for pain management
during mifepristone-misoprostol medical abortion during the first 14 weeks of
pregnancy. This methodology would exclude obsolete methods of medical
abortion and allow for robust assessment of quality and certainty of the
evidence.

6.3 Pain management for medical abortion before 14 weeks’ gestation

This review has been accepted for publication in the Cochrane Library on 19 th
November 2021 and is awaiting typesetting. The authorship team are: John J
Reynolds-Wright, Mulat A Woldetsadik, Chelsea Morroni and Sharon T
Cameron.
The review has been reproduced here with permission of the co-authors and the
Cochrane Fertility Regulation Group Editors.

6.3.1 Background
6.3.1.1 Description of the condition
It is estimated that 56 million induced abortions were performed globally each
year between 2010 and 2014, 45% of which were unsafe (Ganatra et al., 2017;
Guttmacher Institute, 2020). Combination medical abortion is the sequential use
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of mifepristone, a progesterone receptor antagonist, and misoprostol, a
prostaglandin E1 analogue (Kulier et al., 2011). It is difficult to accurately
estimate the proportion of all abortions performed using medical methods
worldwide, due to inconsistency in — or absence of — reporting, and the
clandestine use of medical methods in legally restrictive settings. However, in
countries where mifepristone is available, an increasing proportion of abortion
care is delivered medically, due to the high level of efficacy and relatively low
levels of side effects of combination medical abortion (World Health
Organization, 2018). In Europe, reported rates of combination medical abortion
range from 17.8% in Italy to 97.7% in Finland (Ministry of Health (Italy), 2018;
National Institute for Health and Welfare (Finland), 2019).

Medical abortion is known to be a painful process due to contraction of uterine
smooth muscle and passage of the conceptus through the cervix, with
approximately 75% of women undergoing early medical abortion before nine
weeks using opiate-based analgesia (Penney, 2006). Pain is a common reason
for dissatisfaction with the method, so adequate pain relief is essential in order
to improve access to, and tolerability of, this highly effective and safe method of
abortion. Medical abortion under 14 weeks’ gestation can occur outside of clinic
settings (such as the home) and so pain relief strategies that can be selfadministered are important. This review will therefore assess pain management
for medical abortion under 14 weeks’ gestation; this refers to abortions
performed up to and including 13 weeks + 6 days (97 days) of gestation from
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last menstrual period. A separate Cochrane Review will consider pain
management for medical abortion after 14 weeks’ gestation.

6.3.1.2 Description of the intervention
The intervention to be investigated by this review is pain relief, both
pharmacological and non-pharmacological, in medical abortion under 14 weeks’
gestation. There are a variety of different methods of pain relief and newer
classes of pain medications have been investigated in recent years in the
management of medical abortion. Additionally, we will consider use of
prophylactic versus ‘when necessary’ pain relief, as well as single and
combination interventions, such as multiple drug regimens or drug plus
psychological intervention.

6.3.1.3 How the intervention might work
Medical abortion is a painful process and can impact on the satisfaction with,
and tolerability of, medical abortion. Many factors influence perception and
expression of pain including gestation, previous pregnancy, chronic pain
conditions and anxiety. Excessive pain may lead to unscheduled contact with
care providers and admission to a clinical facility. The availability of a range of
effective pain relief interventions may enable women to have treatment at home
and receive care from more diverse cadres of health care providers and
therefore broaden access to the method.
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Pharmacological interventions may include non-steroidal anti-inflammatory
drugs and opiates. Non-pharmacological strategies may include use of a hotwater bottle or heating pad on the lower abdomen or use of a personal
supporter or a psychological therapy, such as mindfulness (a meditative
therapeutic technique). Optimal analgesia may use a multimodal approach.

6.3.1.4 Why it is important to do this review
If effective pain management regimens used with medical abortion can be
expanded and optimised, this may improve the patient experience and improve
uptake and access to medical abortion. Reducing suffering is also a positive
outcome on its own. Additionally, there is a degree of heterogeneity in pain relief
guidelines at regional, national, and international levels. By conducting this
review, we aim to provide a clear statement of the evidence for different
regimens that can be used to inform recommendations for practice
internationally.

6.3.2 Objectives
6.3.2.1 Primary objective

•

To determine if there is evidence of superiority of any particular pain relief
regimen in the management of combination medical abortion (mifepristone
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+ misoprostol) under 14 weeks' gestation (i.e. up to 13+6 weeks or 97
days).
6.3.2.2 Secondary objectives

•

To compare the rate of gastrointestinal side effects resulting from different
methods of analgesia

•

To compare the rate of complete abortion resulting from different methods
of analgesia during medical abortion

•

To determine if induction-to-abortion interval is associated with different
methods of analgesia

•

To determine if any method of analgesia is associated with unscheduled
contact with care provider in relation to pain

6.3.3 Methods
6.3.3.1 Criteria for considering studies for this review
6.3.3.1.1 Types of studies
We included randomised controlled trials (RCT) and non-randomised studies of
interventions (NRSI). We have decided to include observational studies as the
largest studies are cohort studies and randomised trial evidence is limited.
Studies only reporting on mifepristone‒misoprostol combination medical
abortion were included. Mifepristone was first licensed in France in 1988 for use
in medical abortion and so studies were restricted from 1988 until 3 July 2019.
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6.3.3.1.2 Types of participants
Participants were female/women/girls who are undergoing medical abortion at
less than 14+0 weeks' gestation (13 weeks + 6 days or 97 days of gestation
from last menstrual period) as determined by ultrasound scan or clinical
assessment. Inclusion was not limited by participant age, treatment setting or
geographical location.

6.3.3.1.3 Types of interventions
Interventions included any form of pharmacological, non-pharmacological or
multimodal form of analgesia. This included psychological interventions, such as
cognitive behavioural intervention, mindfulness, or meditation.

6.3.3.1.4 Types of outcome measures
On first pass, we included studies only if they have collected pain outcomes
using a validated tool, such as the visual analogue scale (VAS). If there was an
insufficient number of studies, we included other proxy markers of pain control,
such as:

•

analgesia intake;

•

patient request for analgesia;
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•

use of level 2 and 3 of World Health Organization (WHO) analgesia ladder
medications;

•

Likert pain rating versus expectation (e.g. worse than, better than, as
expected).

6.3.3.1.5 Primary outcomes

•

Self-reported maximal pain score within 24 hours of final dose of
misoprostol – this is the time frame when most expulsions of pregnancy will
occur, and pain is typically maximal just before expulsion during medical
abortion.

6.3.3.1.6 Secondary outcomes

•

Incidence of gastrointestinal side effects: proportion experiencing each of
the following — nausea, vomiting, diarrhoea from first dose of misoprostol
up until 24 hours after last dose

•

Complete abortion rate (without the need for surgical intervention) within
14 days of treatment

•

Time from initial dose of misoprostol to expulsion of pregnancy (inductionto-abortion interval)
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•

Unscheduled contacts with care provider (in person and telephone
contact) related to uncontrolled acute pain/pain worse than expected from
first dose of misoprostol to 24 hours after last dose

•

Patient satisfaction with analgesia regimen (as rated by Likert scale or
other tool)

•

Patient satisfaction with abortion overall (as rated by Likert scale or other
tool)

6.3.3.1.7 Search methods for identification of studies
The Cochrane Fertility Regulation review group's Information Specialist
conducted a search for all published, unpublished, and ongoing studies, without
restrictions on language or publication status. We modelled the search
strategies for each database on the search strategy designed for MEDLINE
Ovid (Epub Ahead of Print, In-Process & Other Non-Indexed Citations and
Daily), available in Appendix 7. We checked the bibliographies of included
studies and any relevant systematic reviews identified for further references to
relevant studies. We contacted experts/organizations in the field to obtain
additional information on relevant studies. When necessary, we contacted
authors of included studies for data clarification and further information. We
considered adverse effects described in included studies only.
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6.3.3.1.8 Electronic searches
We searched the following databases from their inception.

•

EBM Reviews (Ovid) ‒ Cochrane Central Register of Controlled Trials

•

MEDLINE (Ovid) (Epub Ahead of Print, In-Process & Other Non-Indexed
Citations and Daily)

•

Embase.com

•

CINAHL (EBSCOHost)

•

LILACs (lilacs.bvsalud.org/en)

•

PsycINFO (Ovid)

We searched the following trials registries.

•

The World Health Organization International Clinical Trials Registry
Platform www.who.int/trialsearch

•

www.ClinicalTrials.gov

6.3.3.1.9 Searching other resources

•

Secondary reference-checking of included studies

•

Handsearching of organisations with relevant conferences for abstracts –
FIAPAC, FSRH, ESC, NAF, FIGO, RCOG, RANZCOG, ACOG, NFOG, SFP,
SOGC, BSACP, SACP (see Appendix 8 for abbreviations in full).
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6.3.3.2 Data collection and analysis
6.3.3.2.1 Selection of studies
Two reviewers (JRW and MA) screened the titles, abstracts, citation
information, and descriptor terms of citations initially identified through the
search strategy.
We obtained full-text articles of all selected potentially eligible study abstracts.
The same two reviewers independently examined these full-text articles for
compliance with the inclusion criteria and determination of final study selection.
We resolved disagreements by inviting a third member of the team (CM or STC)
to arbitrate. We documented this selection process according to PRISMA
recommendations (Moher et al., 2009).

6.3.3.2.2 Data extraction and management
Two reviewers (JRW and MA) independently extracted data using standardised
data extraction forms, with disagreements resolved by a third or fourth opinion
from within the review team (CM and STC).
Data extraction forms were used to collected information from the included
studies on:

•

study objectives

•

location/setting of abortion/expulsion (i.e. home/clinic/hospital/other)

•

geographical location (i.e. state/country/region)
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•

gestational age reported at treatment

•

previous obstetric history
o

number of term pregnancies ≥ 37±0 weeks)
▪

mode of delivery (spontaneous vaginal delivery, caesarean
section, forceps-assisted delivery, vacuum-assisted delivery)

o

number of previous abortions
▪

method of abortion

•

number of other pregnancies

•

history of dysmenorrhoea (known/unknown cause)

•

abortion medication regimen
o

dosages of abortifacients
▪

mifepristone

▪

misoprostol

▪

mifepristone‒misoprostol interval

o

route of administration of misoprostol

o

frequency of dosing including use of a loading dose (i.e. in medical
abortion after 10 weeks)

•

pain management regimen
o

pharmacological
▪

type(s) of pain medication – include class and drug name

▪

dosages

▪

frequency and duration
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▪

first dose: prophylactic – before miso/with miso/after miso; in
response to pain only

o

o

non-pharmacological
▪

type

▪

duration/frequency

multimodal/unimodal approaches
▪

pharmacological – number of different drugs/different classes
used per study arm

▪

pharmacological + non-pharmacological – combination of
strategies used per arm

•

study design
o

RCT

o

observational – prospective, retrospective, cohort, case control,
cross-sectional

o
•

•

sample size
o

total

o

per arm/comparator group

follow-up periods
o

•

blinding process – none, single or double

timing of outcome assessments

loss to follow-up rates
o

primary outcome – pain score

o

secondary outcomes

115

•

data analysis conducted

•

outcome measures

o

pain reported as an outcome – yes/no

o

systematic questioning of participants about pain versus recording
pain if reported by participants

o

tool used to report pain outcome – VAS, Likert scale, worst pain,
strongest medication used, other pain scores/rating/strongest pain
medication used (as reported)

o

complete abortion rate – without need for surgical intervention

o

time from misoprostol to expulsion (if reported)

o

proportion of women reporting gastrointestinal side-effects (nausea,
vomiting and diarrhoea) from first dose of misoprostol until 24 hours
after last dose

o

proportion of women requiring treatment for gastrointestinal side
effects (antiemetic/antidiarrhoeal agent)

o

time of pain recording/VAS administration – prospective collection
or recall at a delayed interval?

•

number of participants in each comparison group (as appropriate for study
type)

•

type of effect reported – for example relative risk, means
o

•

effect sizes (if reported)

confidence intervals (if reported)
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•

significance levels (if reported)
o

does this meet Cochrane pre-set clinical significance level?

•

conclusions

•

limitations of studies

We attempted to contact study authors when insufficient information is
presented on methods or results, or both.

6.3.3.2.3 Assessment of risk of bias in included studies
Two reviewers (JRW and MA) independently assessed the risk of bias using
the Cochrane ROB tool for RCTs and ROBINS-I for observational studies
(NSRIs) (Higgins and Green, 2011; Sterne et al., 2016). If there was significant
disagreement, a third member of the team assisted (CM).
We assessed the risk of bias of RCTs according to the following domains:

•

Random sequence generation

•

Allocation concealment

•

Blinding of participants and personnel

•

Blinding of outcome assessment

•

Incomplete outcome data

•

Selective outcome reporting

•

Baseline outcomes measurement

•

Baseline characteristics
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•

Other bias

We considered blinding separately for different key outcomes where necessary
(e.g. for unblinded outcome assessment, risk of bias for all-cause mortality may
be very different than for a patient-reported pain scale). Where information on
risk of bias relates to unpublished data or correspondence with a trialist, we
noted this in the 'Risk of bias' table. We did not exclude studies on the grounds
of their risk of bias, but clearly reported the bias when presenting the results of
the studies. When considering treatment effects, we took into account the risk
of bias for the studies that contribute to that outcome.

We used the ROBINS-I tool to assess the risk of bias for each outcome reported
in observational studies according to the following domains.

•

Confounding

•

Co-interventions

•

Selection bias

•

Deviations from intended interventions

•

Missing data

•

Measurements of outcomes

•

Selection of the reported result

118

We judged each potential source of bias as high, low, or unclear and provide a
quote from the study report together with a justification for our judgement in the
'Risk of bias' table. We summarised the 'Risk of bias' judgements across different
studies for each of the domains listed.
We conducted the review according to the published protocol and reported any
deviations from it.

6.3.3.2.4 Measures of treatment effect
We pre-set minimally important difference for each of the outcome measures at
five %. For pain scores reported by VAS, clinical significance was a difference of
at least 17mm (Olsen et al., 2017).
We considered all effect measures reported by individual studies; reporting of
outcome measures was not part of the inclusion criteria for the review.
Measures of treatment effect could include risk ratios, odds ratios, number
needed to treat for an additional beneficial outcome or for an additional harmful
outcome, mean difference, prevalence, or simple descriptive statistics.
If we had found sufficient comparable data to conduct meta-analysis for any of
the primary or secondary outcomes, we would have started with fixed-effect
models. However, if there had been a high level of heterogeneity across studies,
we may have changed to a random-effects meta-analysis and present both
analyses.
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6.3.3.2.5 Unit of analysis issues
For RCTs, we planned to consider the unit of analysis as 'per woman
randomised'. Given the nature of abortion care, we did not anticipate cross-over
design trials. It was possible that there were cluster randomised trials in which
case we might have needed to conduct analysis on a ‘multilevel model’, a
‘variance components analysis’ or with ‘generalized estimating equations’
(GEEs).

6.3.3.2.6 Dealing with missing data
Where we identified missing data, we attempted to contact the study authors to
obtain more information.
For studies in which data were missing or incomplete, we reported the findings
as 'unclear', or 'high risk' if the missing data raised potential risk of bias.

6.3.3.2.7 Assessment of heterogeneity
If we had found a sufficient number of studies, we would have conducted a
meta-analysis. We planned to assess heterogeneity in meta-analyses using the
Chi² test (P=0.10), the I² statistic and thresholds, described as follows in
the Cochrane Handbook for Systematic Reviews of Interventions.

•

0% to 40%: might not be important;

•

30% to 60%: may represent moderate heterogeneity*;
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•

50% to 90%: may represent substantial heterogeneity*;

•

75% to 100%: considerable heterogeneity*.

*The importance of the observed value of I² depends on (i) magnitude and
direction of effects and (ii) strength of evidence for heterogeneity (e.g. P value
from the Chi² test, or a confidence interval for I²) (Higgins and Green, 2011).
If we had identified substantial heterogeneity, we would have explored it by
prespecified subgroup analysis.

6.3.3.2.8 Assessment of reporting biases
A form of reporting bias is unavoidable but, in order to minimize its effect upon
this review, we conducted a thorough search of published literature and also
trial registries to identify unpublished work; and we contacted authors for data
sets appropriate for the review outcomes. We needed to appraise the quality of
these unpublished studies — all authors have experience of peer review. We
would have created a funnel plot to attempt to identify publication bias if at least
10 studies reporting an individual outcome were available.

6.3.3.2.9 Data synthesis
We analysed data by outcome, using Cochrane Review Manager 5 software
(Nordic Cochrane Centre, 2014). We would have conducted a meta-analysis if
studies presented data on sufficiently comparable outcomes. We would have
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combined effect sizes in odds ratios using the Mantel-Haenszel method. We
planned to transform other measures, such as standardized mean difference, to
log odds ratios for the purpose of analysis (Higgins and Green, 2011). RCT data
were presented and analysed separately from NRSI data.

6.3.3.2.10 Subgroup analysis and investigation of heterogeneity
If sufficient data were found, we would have conducted subgroup analyses
based on the following.

•

Gestations: participants with gestations up to 10 weeks compared to 10+1
to 13+6 weeks. We have selected above and below 10 weeks as this is the
gestational limit licensed by the FDA for use of mifepristone in medical
abortion

•

Treatment location: home versus in hospital/clinic/other health facility

•

Multimodal versus unimodal analgesia

•

By age group – under 20 years of age versus over 20 years of age (as per
WHO definition of adolescence)

•

By parity: nulliparous versus parous

•

By timing of analgesia administration: empirical versus as-required
analgesia

•

By total dose of misoprostol

•

By route(s) of misoprostol administration (sublingual, vaginal, buccal, oral)
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6.3.3.2.11 Sensitivity analysis
We would have conducted sensitivity analyses based upon the data found
during the review process. If there was a high risk of bias in studies, we may
have removed them and reanalysed.

6.3.3.2.12 Summary of findings and assessment of the certainty of the evidence
We created 'Summary of findings' tables for the main intervention comparisons
and included the seven most important outcomes (self-reported maximal pain
score, incidence of gastrointestinal side effects, complete abortion rate, time
from initial dose to expulsion of pregnancy, unscheduled contacts with care
provider, and patient satisfaction) in order to draw conclusions about the
certainty of the evidence within the text of the review. If during the review
process we had become aware of an important outcome that we failed to list in
our planned 'Summary of findings' table(s), we would have included the relevant
outcome and explained the reasons for this in the section 'Differences between
protocol and review'.
Two reviewers independently assessed the certainty of the evidence (high,
moderate, low, and very low) using the five GRADE considerations (risk of bias,
consistency of effect, imprecision, indirectness, and publication bias) (Guyatt et
al., 2008). We used methods and recommendations described in Section 8.5
and Chapter 12 of the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins and Green, 2011), and using GRADEpro software
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(McMaster University (developed by Evidence Prime), no date). We resolved
disagreements on certainty ratings by discussion and provided justification for
decisions to down- or upgrade the ratings using footnotes in the table and make
comments to aid readers' understanding of the review where necessary. We
used plain language statements to report these findings in the review (Cochrane
Effective Practice and Organisation of Care (EPOC)., 2013).

6.3.4 Results
6.3.4.1 Description of studies
6.3.4.1.1 Results of the search
The search retrieved 4065 articles. One hundred and eighty-five articles were
potentially eligible and were retrieved in full text. Five studies (five articles) met
our inclusion criteria, a further 12 may have met inclusion criteria, however
three of these were incomplete at time of data extraction and nine were
complete but no data were available or published – we attempted contact with
the authors of these studies, but either had no response or were unable to
provide us with data for inclusion in the review. We excluded 171 studies. See
study table ‘Characteristics of included Studies'.
6.3.4.1.2 Included studies
6.3.4.1.2.1 Study design and setting
Four parallel-design randomised controlled trials (RCTs) and one NRSI (women
chose the intervention they wished to receive) were included. Two studies were
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conducted in Israel, two in the USA and one in the UK. Four were single centre
studies conducted in abortion clinics. One study was multisite, conducted at
three centres in the USA.

6.3.4.1.2.2 Participants
The studies included 534 women requesting medical abortion at less than 14
weeks’ gestation.

6.3.4.1.2.3 Interventions
No study used the same intervention or comparator. Three of the RCTs used
ibuprofen: one RCT compared prophylactic ibuprofen with prophylactic
paracetamol (Livshits et al., 2009); one RCT compared prophylactic ibuprofen
with placebo (Avraham et al., 2012); and one compared prophylactic use of
ibuprofen to therapeutic use of ibuprofen (Raymond et al., 2013).One RCT
compared prophylactic pregabalin with placebo (Friedlander et al., 2018). The
NRSI compared ambulation versus non-ambulation during treatment, from the
point of misoprostol administration (Ojha et al., 2012).
6.3.4.1.2.4 Outcomes
All studies reported pain outcomes, but in different ways. The four RCTs
reported pain using an 11-point Likert scale, however two reported pain at two
hours post misoprostol administration, one reported worst pain in the 24-hour
period following misoprostol and one reported pain scores at multiple time
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points (immediately after misoprostol administration and then at 2, 6, 12, 24 and
72 hours later). The NRSI used a 6-point Likert scale to report worst pain score
pain in the 24-hour period following misoprostol.
Due to the heterogeneity of the outcome measures and interventions, metaanalysis was not possible or appropriate.
All studies also reported at least one secondary outcome of interest, but none
included data suitable for meta-analysis.

6.3.4.1.3 Excluded studies
One hundred and eighty studies were excluded from the review, for the
following reasons:

•

9 had not been published prior to 31st December 2019 (studies completed
but no data available at the time of data extraction)

•

3 studies were incomplete (on going at the point of data extraction)

•

91 did not include a pain relief intervention

•

23 had no English language full text available

•

21 were duplicates, not detected at initial upload of search

•

15 had a study design that did not meet inclusion criteria

•

9 used a comparator that did not meet inclusion criteria

•

6 had a patient population that did not meet inclusion criteria

•

2 had outcomes that did not meet the inclusion criteria

•

1 was a commentary article
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6.3.4.1.4 Risk of bias in included studies
Risk of Bias is discussed for the four RCTS (using the ROB-2 tool) and the NRSI
(using the ROBINS-I tool) separately.

6.3.4.1.4.1 ROB-2: Allocation (selection bias)
All four studies were rated as low risk of selection bias due to sequence
generation as they used computer-generated randomisation or random number
tables.
All four studies were rated as low risk of selection bias due to allocation
concealment as they used consecutively numbered sealed opaque envelopes.

6.3.4.1.4.2 ROB-2: Blinding (performance bias and detection bias)
Three studies were at low risk of performance and detection bias due to blinding
of both participants and study personnel and outcomes assessors.
One study (Raymond et al., 2013) was deemed to be at low risk of performance
bias despite not being blinded as we did not consider blinding to influence
behaviour. The same study was deemed as being at high risk of detection bias
due to the outcomes assessors not being blinded.
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6.3.4.1.4.3 ROB-2: Incomplete outcome data (attrition bias)
All four studies included all or most (> 95%) of the randomised women in their
analyses and so we judged these studies to be at low risk of attrition bias.

6.3.4.1.4.4 ROB-2: Selective reporting (reporting bias)
We rated all four studies as at low risk of selective reporting bias. All outcomes
planned in the protocols were reported and these included pain scores.

6.3.4.1.4.5 ROB-2: Other potential sources of bias
Three of the RCTs were judged to be at low risk of other forms of bias. One RCT
(Raymond et al., 2013) was judged to be at unclear risk of bias as pain scores
were collected by recall for some participants who did not complete the
contemporaneous diary. The number and proportion of participants completing
their pain diaries at a later date is small and comparable in both groups and so
may not affect the overall result, but we cannot say this with certainty as the
results were aggregated on presentation.
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Table 6-1 ROB-2 Risk of Bias Table
ROB-2 Variables

Avraham

Friedlander

Livshits

Raymond

Sequence generation

Low

Low

Low

Low

Allocation concealment

Low

Low

Low

Low

Blinding of participants and
personnel
Blinding of outcomes
assessors
Incomplete Outcome data

Low

Low

Low

Low

Low

Low

Low

High

Low

Low

Low

Low

Selective outcome
reporting
Other sources of bias

Low

Low

Low

Low

Low

Low

Low

Unclear

6.3.4.1.4.6 ROBINS-I: Selection of reported result
The NRSI (Ojha et al., 2012) was rated as low risk of bias due to selection of
result reported as this was a prospective trial with prespecified outcomes, albeit
not an RCT, rather than a retrospective cohort where results could be ‘cherrypicked’.
6.3.4.1.4.7 ROBINS-I: Confounding
The NRSI was rated as being at high risk of bias due to confounding factors.
The study did not appear to use any analytical methods to control for post
intervention and time-varying confounding variables.
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6.3.4.1.4.8 ROBINS-I: Selection of participants
The NRSI was at high risk of bias from selection of participants. Participants at
baseline were included in an arm of the study for which they expressed a
preference.

6.3.4.1.4.9 ROBINS-I: Classification of interventions
The NRSI was at low risk of bias from classification of the intervention –
intervention groups were clearly defined and not affected by knowledge of the
outcome.

6.3.4.1.4.10 ROBINS-I: Deviation from intended interventions
The NRSI was at low risk from bias due to deviations from intended intervention
– no participants in the study deviated from their intended treatment.

6.3.4.1.4.11 ROBINS-I: Missing Data
The NRSI is at low risk of bias due to missing data. Outcome data were
complete and available for all participants.

6.3.4.1.4.12 ROBINS-I: Measurement of outcomes
The NRSI was deemed to be at low risk of bias due to outcome measurement.
While the outcomes assessors were not blinded, it is unlikely that awareness of

130

the treatment arm would influence recording of the pain outcome as the pain
rating measures were standardised across both study arms and collected
prospectively and contemporaneously as in the RCTs.

Table 6-2 ROBINS-I Risk of Bias Table
ROBINS-I Variables
Selection of reported result
Confounding
Selection of participants
Classification of interventions
Deviation from intended interventions
Missing data
Measurement of outcomes

Ojha
Low
High
High
Low
Low
Low
Low

6.3.4.2 Effects of interventions
Due to the heterogeneity of study designs, interventions, and outcome
reporting, we are unable to perform meta-analysis for any of the primary or
secondary outcomes in this review.

6.3.4.2.1 Primary Outcome
6.3.4.2.1.1 Self-reported maximal pain score within 24 hours of final dose of
misoprostol
Only one study (Livshits et al., 2009) found evidence of an effect between
interventions on pain score: a prophylactic dose of ibuprofen 1600mg likely
reduces the pain score when compared to a dose of paracetamol 2000mg
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(ibuprofen 1600mg mean pain score 3.41/10 [CI 2.67-4.15] vs paracetamol
2000mg mean pain score 5.5/10), see Figure 6-1.

Figure 6-1 Pain Score - Ibuprofen 1600mg vs Paracetamol 2000mg

There may be little to no difference in pain score when comparing any of the
following: ibuprofen 800 mg with placebo (4/10 [CI 2.07-5.93] vs 5.4/10) Figure
6-2, pregabalin 300 mg with placebo (5/10 [CI 4.09-5.91] vs 5.5/10) Figure 6-3,
or therapeutic versus prophylactic administration of ibuprofen 800 mg (7.3/10
[CI 6.69-7.91] vs 7.1/10) Figure 6-4.

Figure 6-2 Pain Score - Ibuprofen 800mg vs Placebo

132

Figure 6-3 Pain Score - Pregabalin 300mg vs Placebo

Figure 6-4 Pain Score - Therapeutic Ibuprofen 800mg vs Prophylactic Ibuprofen
800mg

Ambulation or non-ambulation during medical abortion treatment may have little
to no effect on pain score but the evidence is very uncertain (2.5/5 [CI 2.142.86] vs 2.4/5).

Figure 6-5 Pain Score - Ambulation vs Non-Ambulation
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6.3.4.2.2 Secondary Outcomes
Please see Appendix 9 for Forest Plots for Secondary Outcome analyses.

6.3.4.2.2.1 Incidence of gastrointestinal side effects
Three studies (all RCTs) explicitly reported on gastrointestinal side effects.
In the RCT comparing ibuprofen 800 mg with placebo (Avraham et al., 2012),
the evidence suggests there is little to no difference in the rate of nausea (OR:
1.52 [CI 0.53-4.37]). There may be a slight reduction in vomiting (OR: 0.19 [CI
0.04-0.97]). This study did not report data on rates of diarrhoea or antiemetic/anti-diarrhoeal use.
In the RCT comparing therapeutic with prophylactic ibuprofen 800 mg
(Raymond et al., 2013), the evidence suggests there is little to no difference in
the rate of nausea and/or vomiting (OR: 1.67 [CI 0.99-2.83]) (nausea and
vomiting could not be disaggregated). This study did not report data on rates of
diarrhoea or anti-emetic/anti-diarrhoeal use.
In the RCT comparing pregabalin 300 mg with placebo (Friedlander et al.,
2018), the evidence suggests there is little to no difference in the rate of nausea
(OR: 0.85 [CI 0.33-2.19]), vomiting (OR: 0.76 [CI 0.35-1.63]) or diarrhoea (OR:
0.82 [CI 0.38-1.76]). The study did not report data on anti-emetic/antidiarrhoeal use.
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A fourth RCT (comparing paracetamol 2000mg with ibuprofen 1600mg)
(Livshits et al., 2009) stated that no difference was found between groups with
regard to rate of nausea and vomiting, however this was only stated in the text
and the primary data were not presented in the paper.
The NRSI comparing ambulation with non-ambulation did not report on this
(Ojha et al., 2012).

6.3.4.2.2.2 Complete abortion rate
Four studies (3 RCTs and 1 NRSI) reported on complete abortion rate.
The RCT comparing ibuprofen 800 mg with placebo suggests there is little to no
difference in complete abortion rate (OR: 0.69 [CI 0.17-2.85]).
The RCT comparing ibuprofen 1600 mg with paracetamol 2000 mg suggests
there is little to no difference in complete abortion rate (OR: 2.11 [CI 0.646.92]).
The RCT comparing therapeutic with prophylactic ibuprofen 800 mg suggests
there is little to no difference in complete abortion rate (OR: 1.42 [CI 0.316.50]).
Ambulating or not at the time of abortion treatment may have little to no effect
on complete abortion rate but the evidence is very uncertain (OR: not estimable,
100% complete abortion in each group).
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6.3.4.2.2.3 Interval between misoprostol administration to expulsion of
pregnancy
One NRSI reported on the misoprostol administration- pregnancy expulsion
interval. Ambulating or not at the time of abortion treatment may have little to no
effect on the administration to expulsion interval, however the evidence is very
uncertain (mean difference: -2.30 minutes [CI -38.78 to 34.18])

6.3.4.2.2.4 Unscheduled contact with care provider
One RCT reported on rates of unscheduled contact with a care provider.
Comparing therapeutic with prophylactic ibuprofen 800mg, there may be little to
no difference in unscheduled contact with a care provider (OR: 1.03 [CI 0.601.77]).

6.3.4.2.2.5 Patient Satisfaction with analgesia regimen
Only one RCT reported on patient satisfaction with their analgesic regimen.
Comparing pregabalin 300 mg with placebo, there may be little to no difference
in patient satisfaction with the analgesic regimen (OR: 0.97 [CI 0.42-2.21]).

6.3.4.2.2.6 Patient satisfaction with abortion experience overall
Two RCTs reported on patient satisfaction with abortion care overall. The
evidence suggests there is little to no difference in patient satisfaction with
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abortion when comparing pregabalin 300 mg with placebo (OR: 1.84 [CI 0.804.22]), or therapeutic with prophylactic ibuprofen 800 mg (OR: 0.52 [CI 0.092.89]).

6.3.4.3 Summary of Findings Tables
To reduce the size of the tables and improve readability, the following tables
have been edited to remove rows where there were no results reported for the
outcome of interest. In all tables, the risk in the intervention group (and its 95%
confidence interval) is based on the assumed risk in the comparison group and
the relative effect of the intervention (and its 95% CI).

The GRADE Working Group grades of evidence are used throughout and these
are:
High certainty: We are very confident that the true effect lies close to that of the
estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true
effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect
may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true
effect is likely to be substantially different from the estimate of effect
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Table 6-3 Ibuprofen 800mg compared to Placebo for medical abortion before
14 weeks' gestation
Outcomes

Pain Score

Anticipated absolute
effects* (95% CI)
Risk with
Risk with
Placebo
Ibuprofen
800mg
The mean MD 1.4 out
pain Score of 10 lower
was 5.4out (3.33 lower
of 10
to 0.53
higher)

Gastrointestinal 594 per
Side Effects
1,000
(Nausea)
Gastrointestinal 281 per
Side Effects
1,000
(Vomiting)
Complete
Abortion Rate

875 per
1,000

690 per
1,000
(436 to
865)
69 per
1,000
(15 to 275)
828 per
1,000
(543 to
952)

Relative № of
effect
participants
(95%
(studies)
CI)

Certainty
of the
evidence
(GRADE)

-

61
(1 RCT)

⊕⊕⊝⊝
LOW a

OR
1.52
(0.53 to
4.37)
OR
0.19
(0.04 to
0.97)
OR
0.69
(0.17 to
2.85)

61
(1 RCT)

⊕⊕⊝⊝
LOW a

61
(1 RCT)

⊕⊕⊝⊝
LOW b

61
(1 RCT)

⊕⊕⊝⊝
LOW a

a. Downgraded 2 levels for imprecision: Small sample size and 95% confidence
interval includes no effect.
b. Downgraded 2 levels for imprecision: Small sample size and 95% confidence
interval very close to no effect.
CI: Confidence interval; MD: Mean difference; OR: Odds ratio.
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Table 6-4 Pregabalin 300mg compared to Placebo for medical abortion before
14 weeks' gestation
Outcomes

Anticipated absolute
effects* (95% CI)
Risk with
Risk with
Placebo
Pregabalin
300mg
Pain Score
The mean
MD 0.5
pain Score out of 10
was 5.5 out lower
of 10
(1.41
lower to
0.41
higher)
Gastrointestinal 808 per
781 per
Side Effects
1,000
1,000
(Nausea)
(581 to
902)
Gastrointestinal 577 per
509 per
Side Effects
1,000
1,000
(Vomiting)
(323 to
690)
Gastrointestinal 558 per
508 per
Side Effects
1,000
1,000
(Diarrhoea)
(324 to
689)
Patient
686 per
680 per
Satisfaction with 1,000
1,000
Analgesia
(479 to
829)
Patient
608 per
740 per
Satisfaction with 1,000
1,000
Abortion Care
(554 to
overall
867)

Relative № of
effect
participants
(95%
(studies)
CI)

Certainty
of the
evidence
(GRADE)

-

107
(1 RCT)

⊕⊕⊝⊝
LOW a

OR
0.85
(0.33 to
2.19)
OR
0.76
(0.35 to
1.63)
OR
0.82
(0.38 to
1.76)
OR
0.97
(0.42 to
2.21)
OR
1.84
(0.80 to
4.22)

107
(1 RCT)

⊕⊕⊝⊝
LOW a

107
(1 RCT)

⊕⊕⊝⊝
LOW a

107
(1 RCT)

⊕⊕⊝⊝
LOW a

104
(1 RCT)

⊕⊕⊝⊝
LOW a

105
(1 RCT)

⊕⊕⊝⊝
LOW a

a. Downgraded 2 levels for imprecision: Small sample size and 95% confidence
intervals include no effect.
CI: Confidence interval; MD: Mean difference; OR: Odds ratio.
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Table 6-5 Ibuprofen 1600mg compared to Paracetamol 2000mg for medical
abortion before 14 weeks' gestation
Outcomes

Pain
Score

Complete
Abortion
Rate

Anticipated absolute
effects* (95% CI)
Risk with
Risk with
Paracetamol
Ibuprofen
2000mg
1600mg
The mean
MD 2.26
pain Score
out of 10
was 5.67 out lower
of 10
(3 lower
to 1.52
lower)
837 per
915 per
1,000
1,000
(766 to
973)

Relative
effect
(95%
CI)

№ of
participants
(studies)

Certainty of
the evidence
(GRADE)

-

108
(1 RCT)

⊕⊕⊕⊝
MODERATE a

OR
2.11
(0.64 to
6.92)

108
(1 RCT)

⊕⊕⊝⊝
LOW b

a. Downgraded 1 level for imprecision: Small sample size.
b. Downgraded 2 levels for imprecision: Small sample size and 95% confidence
intervals include no effect.
CI: Confidence interval; MD: Mean difference; OR: Odds ratio.
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Table 6-6 Ambulation compared to Non-Ambulation for medical abortion before
14 weeks' gestation
Outcomes Anticipated absolute
Relative
№ of
Certainty
effects* (95% CI)
effect
participants
of the
(95% CI) (studies)
evidence
Risk with NonRisk with
(GRADE)
Ambulation
Ambulation
⊕⊝⊝⊝
Pain
The mean pain
MD 0.1 out 130
VERY
Score
Score
of 5 higher
(1
was 2.4 out of 5
(0.26 lower
observational LOW a,b
to 0.46
study)
higher)
⊕⊝⊝⊝
Complete 63 out of 63
67 out of
not
(1
Abortion
67
estimable observational VERY
LOW a,b
Rate
study)
⊕⊝⊝⊝
Induction The mean
MD 2.3
130
VERY
to
induction to
minutes
(1
Expulsion Expulsion Interval lower
observational LOW a,b
Interval
was 233 minutes (38.78
study)
lower to
34.18
higher)
a. Downgraded 2 levels for risk of bias: High risk of bias from confounding and
participant selection.
b. Downgraded 2 levels for imprecision: Small sample size and the 95%
confidence intervals include no effect.
CI: Confidence interval; MD: Mean difference; OR: Odds ratio.
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Table 6-7 Therapeutic Ibuprofen 800mg compared to Prophylactic Ibuprofen
800mg for medical abortion before 14 weeks' gestation
Outcomes

Anticipated absolute
effects* (95% CI)
Risk with
Risk with
Prophylactic Therapeutic
Ibuprofen
Ibuprofen
800mg
800mg
Pain Score
The mean
MD 0.2 out
pain Score
of 10 higher
was 7.1 out (0.41 lower
of 10
to 0.81
higher)
Gastrointestinal 378 per
504 per
Side Effects
1,000
1,000
(Nausea and/or
(376 to
Vomiting)
633)
Complete
964 per
974 per
Abortion Rate
1,000
1,000
(892 to
994)
Unscheduled
360 per
367 per
Contact with
1,000
1,000
Care
(253 to
499)
Patient
982 per
966 per
Satisfaction
1,000
1,000
with Abortion
(831 to
Care overall
994)

Relative № of
effect
participants
(95%
(studies)
CI)

Certainty
of the
evidence
(GRADE)

-

228
(1 RCT)

⊕⊕⊝⊝
LOW a,b

OR
1.67
(0.99 to
2.83)
OR
1.42
(0.31 to
6.50)
OR
1.03
(0.60 to
1.77)
OR
0.52
(0.09 to
2.89)

228
(1 RCT)

⊕⊕⊝⊝
LOW a,b

228
(1 RCT)

⊕⊕⊝⊝
LOW a,b

228
(1 RCT)

⊕⊕⊝⊝
LOW a,b

228
(1 RCT)

⊕⊕⊝⊝
LOW a,b

a. Downgraded 1 level for risk of bias: High risk of bias due to lack of blinding of
outcomes assessors
b. Downgraded 1 level for imprecision: 95% confidence interval includes no
effect.
CI: Confidence interval; MD: Mean difference; OR: Odds ratio.
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6.3.5 Discussion
6.3.5.1 Summary of main results
The review has identified a small number of studies, all with different
interventions and comparators. Meta-analysis was not possible for primary or
secondary outcomes; however, we believe that some meaningful
recommendations can be made.
Ibuprofen (1600 mg) appears to have a greater effect on decreasing pain
ratings during medical abortion compared to paracetamol. Use of ibuprofen
(800 mg) therapeutically (in response to pain) or prophylactically does not
appear to affect pain ratings, acceptability, or other outcomes. Use of
pregabalin does not appear to have an effect on pain during medical abortion
compared to placebo. Ambulating or not ambulating as desired does not appear
to affect pain experienced during medical abortion.
Based on the limited evidence found in these studies, it is uncertain that choice
of analgesic regimen (ibuprofen, paracetamol or pregabalin) will have an effect
on the rate of complete abortion. It is unlikely that the medications studied
(ibuprofen, paracetamol or pregabalin) affect the rate of gastrointestinal side
effects during medical abortion, with the exception of Ibuprofen 800mg versus
placebo, which may result in a slight reduction in vomiting.
There is insufficient evidence to draw meaningful conclusions about the effect of
these pain management options on satisfaction with abortion care, satisfaction
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with analgesia regimen, interval between misoprostol administration and
expulsion, and unscheduled contact with care providers.

6.3.5.2 Overall completeness and applicability of evidence
The condition of pain during medical abortion is understudied, and there is a
particular dearth of evidence regarding the use of pain relief interventions during
the procedure.
All five included studies were designed to examine if their respective
interventions had an effect upon the pain score reported by participants during
medical abortion (primary outcome of this review). The selected participants in
the studies were reflective of patients seeking first trimester abortion care in
general and the interventions studied are relevant and would have a plausible
effect on pain scores. With regard to the secondary outcomes of the review
(incidence of gastrointestinal side effects, complete abortion rate, misoprostolexpulsion interval, unscheduled contact with care provider, patient satisfaction
with analgesia regimen and abortion experience overall), these were less
consistently reported and possibly reflect the absence of core outcome
reporting guidelines in abortion care until recently.
Current pain management practice varies internationally, however WHO
guidance does recommend the use of non-steroid anti-inflammatory drugs,
such as ibuprofen and this review supports current recommendations and
practice. The WHO guidance is based upon one study from this review (Livshits
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et al., 2009) and several other studies that used different medical abortion
regimens and so were excluded from this review. It is unknown, but likely, that
many abortion providers advise a lower dose than that used in the studies, i.e.
the recommended proprietary initial dose of ibuprofen (200 mg to 400 mg), and
so a potential change of practice would be to recommend the use of higher
doses of ibuprofen such as 800 mg or 1600 mg where it is not already used and
for patients where there are not contraindications.

6.3.5.3 Quality of the evidence
We detected four RCTs and one NRSI. We reviewed the certainty of evidence
for each of the review outcomes using the GRADE process – these are
summarized in the summary of findings tables per study. The highest quality
rating was ‘moderate’ for the primary outcome of pain score when comparing
ibuprofen 1600 mg with paracetamol 2000 mg (Livshits et al., 2009). All other
outcomes across the included studies ranged from ‘low’ to ‘very low’. These
were downgraded for small sample sizes, 95% confidence intervals that
included no effect and being an NRSI for one study.
The studies were all conducted in well-resourced countries and four of the
studies were conducted in in-patient settings. Two studies only included women
with pregnancies less than 7 weeks’ gestation. It is possible that these findings
may not translate as well to those receiving medical abortion at home or for
those with pregnancies between 7- and 14-weeks’ gestation.
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6.3.5.4 Potential biases in the review process
We believe that we have identified all of the relevant studies in this search.
There were 12 studies at the time of search and data extraction that were
incomplete or unpublished, and these may well be published during the time
between the date of data extraction and publication of this review. These
studies have been identified for appraisal at the planned update of this review.
As the study only included English language papers, it is possible that there are
relevant studies on pain and other modalities of management that we have not
detected, particularly those in Chinese language.

6.3.5.5 Agreements and disagreements with other studies or reviews
This review reinforces what is already widely known in the field of abortion care
– the evidence base for pain management is limited, however there is an
indication that non-steroidal anti-inflammatory drugs, i.e. ibuprofen, are the
mainstay of treatment for those undergoing medical abortion in the first 14
weeks of pregnancy.

6.3.6 Authors' conclusions
6.3.6.1 Implications for practice
The findings of this review provide some support for the use of ibuprofen as a
single dose. The optimal dosing of ibuprofen is unclear, but a single dose of
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ibuprofen 1600 mg was shown to be effective, and it was less certain whether
800 mg was effective. There did not appear to be a difference between
prophylactic or therapeutic provision of Ibuprofen 800 mg. Paracetamol 2000
mg does not improve pain scores as much as ibuprofen 1600 mg, however its
use does not appear to cause greater frequency of side effects or reduce
success of abortion.
A single dose of pregabalin 300 mg does not affect pain scores during medical
abortion, but like paracetamol, does not appear to cause harm. Ambulation or
non-ambulation during the medical abortion procedure does not appear to
affect pain scores, outcomes, or duration of treatment and so patients can be
advised to mobilise or not, as they wish.

6.3.6.2 Implications for research
High-quality, adequately powered clinical research studies are needed to better
inform practice. It remains unclear whether paracetamol and ibuprofen
combined will have a greater effect than ibuprofen alone. Studies are needed to
compare differing strengths of ibuprofen and at different gestational ages. Many
clinical guidelines suggest the use of weak and/or strong opiates in addition to
ibuprofen, however there are no studies examining the use of this in medical
abortion prior to 14 weeks gestation. Further study is needed on the use of
stronger non-steroidal anti-inflammatory drugs, such as diclofenac and
naproxen. New classes of drugs, such as cannabinoids, require investigation as
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potential treatments during early medical abortion. Non-pharmacological
treatments, such as hot water bottles or mindfulness require investigation. Core
outcome sets are needed for medical abortion studies, and consistent
measurement of pain would improve the comparability and interpretation of
studies. Further studies are needed to develop tools to accurately and
consistently rate pain during medical abortion care.

~End of paper submitted for publication~

6.4 Conclusions

The data identified from this systematic review indicate that higher doses of
ibuprofen appear to be safe and could be more effective in managing pain
during medical abortion that the regimens used in the studies in Chapters 4 and
5 and may suggest a change of clinical policy. There is a clear need for further
larger scale randomised controlled trials to evaluate other methods of pain relief
and to evaluate drugs such as paracetamol and ibuprofen at commonly
prescribed dosages.
The following chapter will consider the studies presented in this thesis and the
future direction for research in the field.
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Chapter 7. Conclusions and future research

7.1 Introduction

This concluding chapter will examine what contributions this research has made
to the field; the impact of this research on clinical care; and ideas for future
research.

7.2 What this research adds

7.2.1 Information about early medical abortion

In Chapter 2, I identified only two studies using videos or animations to provide
information to patients about early medical abortion (Powell-Jackson, Glasier
and Cameron, 2010; Sherman et al., 2017), in addition to the research
presented in Chapter 3. This study was the only randomised controlled trial and
provides useful and reassuring data about this method of information delivery.
This is particularly helpful when designing services, such as the telemedicine
services described in Chapters 4 and 5, that minimise patient contact with
clinicians and afford greater autonomy to patients in the management of their
care. Standardised information that is delivered consistently and can be referred
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to following a consultation is important for enhancing patient experience of
abortion care.

7.2.2 Telemedicine provision of early medical abortion

In Chapter 2, I identified a growing body of telemedicine abortion care research.
Telemedicine had been already identified as an area for development prior to
the COVID-19 pandemic, however the pandemic focused interest on this mode
of abortion care provision. Telemedicine abortion care provision encompasses a
variety of different models of care. At one end of the spectrum, telemedicine is
used solely to connect a patient with a registered abortion provider to meet
medicolegal requirements, while all other aspects of care, such as ultrasound,
blood tests, completion of paperwork, are conducted in-person with a different
cadre of healthcare provider, local to the patient (Grossman et al., 2011). At the
other extreme, telemedicine is used to support otherwise self-managed abortion
by women in settings where abortion is criminalised or highly restricted, in order
to minimise harm (Nortén et al., 2021). The research in Chapters 4 and 5,
conducted during COVID-19, contribute important data on safety, effectiveness,
acceptability, and side-effects profiles, when early medical abortion care is
provided in a ‘legal’ setting, with selective use of ultrasound and with an
increased gestational limit for home treatment compared to previous service
models in Great Britain. The findings align closely with a similar study conducted
in England and Wales during the COVID-19 pandemic with an almost identical
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model of care (Aiken et al., 2021). This study was conducted on a larger scale,
however, did not have the same detailed follow up of clinical outcomes achieved
in the study in Chapters 4 and 5.

7.2.3 Pain management during medical abortion

In Chapter 6, I identified five studies that evaluated pain-relief interventions for
medical abortion using current mifepristone and misoprostol regimens. These
were of variable quality and disparate in their nature, precluding meaningful
meta-analysis. A common outcome set for studies and a reliable tool with which
to measure pain during medical abortion would be useful to the field. Further,
high quality larger sized randomised controlled trials are needed. Chapter 6 is a
Cochrane review and was one of the Cochrane Fertility Regulation Group
priority topics.

7.2.4 Patient-centredness of these studies

In these studies, patient and public involvement (PPI) was sought in various
ways. In Chapter 3, this was in the creation of the video animation itself at the
stage prior to the design of the study and the lack of PPI in the study design and
conduct is perhaps a deficiency. In Chapters 4 and 5, PPI was not directly
sought, rather the study tools were taken from a recent RCT I had led on
(Reynolds-Wright, Norrie and Cameron, 2021) that was unfortunately halted
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due to COVID-19 and the items from the RCT that had undergone PPI
consultation were repurposed for these chapters. The concept for Chapter 6
originated following a public-patient-clinician priority setting exercise conducted
by the Cochrane Fertility Regulation Group.

When considering measures of patient-centredness and the framework and
measures proposed by Sudinharaset, Cooper, et al, Chapters 4 and 5 address
dimensions of privacy/confidentiality, dignity/respect, and autonomy. The areas
that perhaps need further development and investigation are the dimensions of
supportive care – there are resources, such as the animation from Chapter 3,
written leaflets and a telephone line that can be used for support, but there may
be value in developing a resource to support women continually during the
abortion process.

A key component of the supportive care dimension of the framework is asking
about and providing pain relief. The research in Chapter 6 goes some way to
addressing this, in order to establish what the best evidence is for pain
management during medical abortion.

Now that COVID-19 is subsiding in its severity, further evaluation of the
telemedicine abortion service is needed determine how to integrate flexibility
into the system to allow patients to choose how they receive their consultation,
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whether or not to receive an ultrasound scan, and the timing and modality of
abortion.

7.3 Impact of this research
The research published in Chapter 4 has had the greatest impact on the field
thus far. The paper (Reynolds-Wright et al., 2021) has been referenced in the
joint British Society of Abortion Care Providers and Royal College of
Obstetricians and Gynaecologists position statement of safeguarding young
people during telemedicine abortion care (Royal College of Obstetricians and
Gynaecologists, 2021); the International Federation of Gynecologists
Obstetricians (FIGO) position statement on the permanent use of telemedicine
for abortion care (International Federation of Gynecology and Obstetrics, 2021);
and the United States Food and Drug Administration letter to the American
College of Obstetricians and Gynecologists, confirming a change in policy to
allow the home use of mifepristone during the COVID-19 pandemic (see
Appendix 5).

This paper was also submitted as evidence to the governments of England,
Scotland, and Wales for consideration during their respective public
consultations on the continuation of telemedicine abortion and home
administration of mifepristone following the COVID-19 pandemic.
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7.4 Ideas for future research

7.4.1 Information about early medical abortion

Provision of information in abortion services could be improved by the
development of more videos/animations that dealt with each step of the abortion
process in more detail but each video itself was shorter and with links to the
next step. These videos and other forms of information (including written and
pictorial information) could be collated together in a mobile phone application or
website that patients could then access before and during their abortion in a
step-by-step approach. Exploratory qualitative work followed by a randomised
controlled trial comparing this alone versus the existing model of care would be
useful and may advance the field towards truly self-managed early medical
abortion for patients. Further study would be useful to determine whether
information about abortion is retained in the longer-term following use of a short
video or animation compared with a standard consultation. The study could also
be replicated following the development of a similar animation about early
surgical abortion (for example, manual vacuum aspiration).

7.4.2 Telemedicine provision of early medical abortion

Telemedicine provision of abortion could be improved by the incorporation of
more user-friendly transfer of clinical information, for example an app or online
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portal system where patients could provide clinical information in advance of
their appointment time (or perhaps instead of an appointment), so that this can
be reviewed asynchronously and so the telemedicine consultation can focus
more on the provision of abortion care, than recounting extensive medical
history. Studies would be needed to identify how the introduction of this
impacted on patient experience in general and upon those living in digital
poverty, those with poor literacy and those living in situations of domestic
violence or control.

Future research should focus on how to best incorporate high quality postabortion contraception care into telemedicine abortion care. This could involve
novel methods of service delivery, tailored counselling strategies and bespoke
pathways to accessing longer-acting reversible methods that can only be
provided at an in-person appointment. Should legislation evolve and home use
of mifepristone become permanent, or even abortion decriminalised, there
would be scope to investigate pharmacy-based delivery of abortion care,
dispensing of abortion medications, and studies where patients self-manage all
aspects of early medical abortion.

Further research is needed on the impact of cost-effectiveness of telemedicine
abortion services versus face-to-face, outside of the context of COVID-19.
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7.4.3 Pain management during medical abortion

A validated tool for measuring pain during medical (and surgical) abortion is
needed to ensure better understanding of pain and for measuring it more
consistently across studies, allowing for more meaningful comparisons and
meta-analysis of studies. Larger scale randomised controlled trials are needed
to compare existing drug regimens (such as ibuprofen and dihydrocodeine) in
early medical abortion, particularly at higher first trimester gestations (7-14
weeks) when the process is known to be more painful. Trials of other classes of
drug and more potent non-steroidal anti-inflammatory drugs are needed.
Further, studies of non-pharmacological interventions such as heat pads,
acupuncture or virtual reality could all be of value to the field.

In the studies in this thesis, there were patients who did not take analgesic
medications as directed and further qualitative work would be useful in
understanding what influences patient decision making when choosing whether
or not to use analgesic medications during the medical abortion process and
how this may intersect with work on information delivery, for instance a
video/educational material specifically to explain pain management options as
part of the process.
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7.5 Conclusions

The majority of abortions in the UK are provided in the first trimester and using
medical methods. Providing information in novel ways and using telemedicine
allows greater privacy, convenience, and acceptability, while maintaining high
levels of safety and effectiveness. Further study is needed to expand the options
for care and to optimise the experience of medical abortion, particularly the way
in which side effects such as pain are recorded and managed.
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Appendix 1 – Full Search Strategy for Section 2.1.1
Search Date 15 October 2021
MEDLINE (Ovid) and Epub Ahead of Print, In-Process & Other Non-Indexed
Citations and Daily 1946 to 15 October 2021
1 “Abortion” [abortion.mp OR Legal Abortion OR Induced Abortion] AND
“Animation” [Cartoon OR cartoon.mp OR animation.mp OR Technology] = 7
results (Chapter 3 Paper, 1 relevant, 5 irrelevant)
2 “Abortion” [as above] AND “Patient Education” [Patient Education OR patient
information.mp] AND “Animation” [as above] = 0 results
3 “Abortion” [as above] AND “Patient Education” [Patient Education OR patient
information.mp] AND “Video” [video.mp] = 7 results (5 relevant, 2 irrelevant)
4 “Contraception” [contraception.mp OR Barrier Contraception OR Hormonal
Contraception OR Post-coital Contraception OR Long-Acting Reversible
Contraception OR Contraceptive Behaviour OR Immunological Contraception
OR Oral Contraception] AND “Patient Education” [as above] AND “Animation”
[as above] = 0 results
5 “Contraception” [as above] AND “Patient Education” [as above] AND “Video”
[as above] = 18 results (13 relevant, 5 irrelevant)
EMBASE from inception to 15 October 2021
1 “Abortion” [abortion OR Induced Abortion OR Illegal Abortion OR Legal
Abortion OR Surgical Abortion OR Medical Abortion OR Hormonal Abortion OR
Therapeutic Abortion] AND “Patient information” [as key word and heading]
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AND “Animation” [animation OR video OR Video Recording OR cartoon OR Art
OR Digital Technology OR Educational Technology OR Technology OR
Information Technology OR Computer Graphics] = 13 results (2 relevant and 11
irrelevant)
2 “Contraception” [contraception OR Contraception OR Vaginal Contraception
OR Hormonal Contraception OR Emergency Contraception OR Long-Acting
Reversible Contraception OR Barrier Contraception OR Oral Contraception OR
Intrauterine Contraceptive Device OR Levonorgestrel Intrauterine System OR
Implant] AND “Patient Information” [as above] AND “Animation” [as above] =
94 papers (10 relevant, 84 irrelevant)
PubMed from inception to 15 October 2021
1 ((Abortion) AND (Patient Information)) AND ((Animation) OR (Video) OR
(Cartoon)) = 14 results (7 relevant, 7 irrelevant)
2 ((Abortion) AND (Information)) AND ((Animation) OR (Video) OR (Cartoon)) =
48 results (9 relevant, 39 irrelevant)
3 ((Contraception) AND (Information)) AND ((Animation) OR (Video) OR
(Cartoon)) = 155 results (15 relevant, 140 irrelevant)
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Appendix 2 – Full Search Strategy for Section 2.2.1
Search Date 28 October 2021
MEDLINE (Ovid) and Epub Ahead of Print, In-Process & Other Non-Indexed
Citations and Daily 1946 to 28 October 2021
1 “Abortion” [abortion.mp OR Legal Abortion OR Induced Abortion] AND
“Telemedicine” [telemedicine.mp OR Telemedicine] AND “Safety” [safety.mp
OR Safety OR Patient Safety]
2 “Abortion” [as above] AND “Telemedicine” [as above] AND “Effectiveness”
[effectiveness.mp OR Comparative Effectiveness Research OR Relative
Biological Effectiveness] OR “Efficacy” [efficacy.mp]
3 “Abortion” [as above] AND “Telemedicine” [as above] AND “Acceptability”
[acceptability.mp] OR “Satisfaction” [satisfaction.mp]
1 + 2 + 3 = 70 results (19 relevant, 51 irrelevant)
EMBASE from inception to 28 October 2021
1 “Abortion” [abortion OR Induced Abortion OR Illegal Abortion OR Legal
Abortion OR Surgical Abortion OR Medical Abortion OR Hormonal Abortion OR
Therapeutic Abortion] AND [telemedicine OR Telemedicine] AND “Safety”
[safety OR Safety OR Patient Safety OR Drug Safety]
2 “Abortion” [as above] AND “Telemedicine” [as above] AND “Effectiveness”
[effectiveness OR Clinical Effectiveness OR Comparative Effectiveness OR
Relative Biological Effectiveness] OR “Efficacy” [efficacy OR Drug Efficacy]
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3 “Abortion” [as above] AND “Telemedicine” [as above] AND “Acceptability”
[acceptability] OR “Satisfaction” [satisfaction OR Satisfaction OR Patient
Satisfaction]
1 + 2 + 3 = 80 results (14 relevant, 66 irrelevant)
PubMed from inception to 28 October 2021
Abortion AND (Telemedicine OR Teleconsult) AND (Efficacy OR Effectiveness
OR Safety OR Acceptability OR Satisfaction) = 116 papers (28 relevant, 88
irrelevant)
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Appendix 3 – Full original paper Chapter 3
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Appendix 4 – Supplemental figures for Chapter 4
DAY FOUR QUESTIONAIRE
Question 1:
Did you take the first tablet (mifepristone, 1 tablet that you swallow)?
Circle:

Yes

/

No

If yes, do you remember when:
Date:_______________________________ Time:_________________________
Or circle:

Don’t remember

Question 2:
Do you remember the date and time you took the first dose of your misoprostol
tablets (4 tablets under the tongue or inside the vagina)?
Circle:

Yes

/

No

If yes:
Date:_______________________________ Time:_________________________
Did you take the tablets (circle): under the tongue / inside the vagina /
between your cheek and gum ?
Question 3:
Did you use any additional doses of misoprostol? (2 more tablets under the
tongue or inside the vagina)
Circle:

Yes

/

No

If yes:
How many further doses (i.e. pairs of tablets) did you take?
__________________
Question 4:
Do you remember the date and time that you passed the pregnancy?
Circle:

Yes

/

No /

Unsure

If yes:
Date:_______________________________ Time:_________________________
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Question 5:
How acceptable did you find having your abortion treatment in your own home?
(please circle)
•

Very acceptable

•

Somewhat acceptable

•

Neutral

•

Somewhat unacceptable

•

Very unacceptable

Question 6:
How prepared did you feel for having your abortion treatment at home? (please
circle)
•

Very prepared

•

Somewhat prepared

•

Neutral

•

Somewhat unprepared

•

Very unprepared

Question 7:
If you had to have this treatment again, where would you rather have it:
•

At my own home

•

In hospital

•

Have a surgical procedure

•

Not sure
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DAY FOURTEEN QUESTIONNAIRE
Question 8: When did you do your pregnancy test and what was the result?
LoSUPT date:
LoSUPT result:

_______________________________________
Positive

/

Negative

Question 9: Were you given a supply of contraceptive pills?
If Yes, have you started them:

Yes

/

/

Invalid

Yes

/

Not yet but I will

No

/

No, I am going to use something else
Question 10:
Looking back, how acceptable did you find having your consultation remotely?
•

Very acceptable

•

Somewhat acceptable

•

Neutral

•

Somewhat unacceptable

•

Very unacceptable

Question 11:
Looking back, if you were able to choose a type of consultation for this
procedure which would you choose?
•

Face-to-Face

•

Telephone

•

Video call

•

Unsure
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Question 12:
If you were to design the perfect service, which of the following would be
important to you:
Very

Somewhat

Unimportant Unimportant

Neutral

Somewhat

Very

Important

Important

Having an
ultrasound
scan
Evening faceto-face clinic
Evening
telephone
consultation
Skype or video
consultation
A mobile
phone app to
send/receive
information in
advance
Online
booking
Medication
posted to me
Medication
that could
collect from a
local
pharmacy
Able to get the
treatment from
my GP
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Medication pack for medical abortion at home.
*FSRH = Faculty of Sexual and Reproductive Healthcare UK.
Abortion medications

Mifepristone 200mg Oral
24-48 hours later
Misoprostol 800micrograms
sublingual/vaginal/buccal (per patient preference)
Plus a further 1 x 400micrograms of misoprostol if
no bleeding within 4 hours of first dose
For 10-11+6 weeks only:
a further 400micrograms of misoprostol if not
passed pregnancy by 4 hours of last dose

Analgesia
Antibiotics
Antiemetic (if required)
Confirmation of abortion
Contraception

Information

<10 weeks provided 1200 mcg misoprostol total
and 10-11+6 weeks provided 1600 mcg
misoprostol total
Dihydrocodeine 30mg
Women advised to purchase their own supply of
paracetamol and ibuprofen.
Doxycycline 100mg twice daily for 7 days
Cyclizine 50mg oral
Low Sensitivity Urine Pregnancy Test 1000iu at 14
days
Pills, patches, rings and condoms supplied in
pack. Combined hormonal methods issued in
accordance with FSRH* advice.
Long acting reversible contraceptives provided at
rapid access clinic and bridging method offered.
Detailed step-by-step information provided as
written leaflet included in pack.
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Appendix 5 – Evidence of impact of Chapters 4 and 5
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Appendix 6 – Supplemental figures for Chapter 5
DAY FOUR QUESTIONNAIRE
Question 1:
Did you take the first tablet (mifepristone, 1 tablet that you swallow)?
Circle:

Yes

/

No

If yes, do you remember when:
Date:_______________________________ Time:_________________________
Or circle:

Don’t remember

Question 2:
Do you remember the date and time you took the first dose of your misoprostol
tablets (4 tablets under the tongue or inside the vagina)?
Circle:

Yes

/

No

If yes:
Date:_______________________________ Time:_________________________
Did you take the tablets (circle): under the tongue / inside the vagina /
between your cheek and gum ?
Question 3:
Did you use any additional doses of misoprostol? (2 more tablets under the
tongue or inside the vagina)
Circle:

Yes

/

No

If yes:
How many further doses (i.e. pairs of tablets) did you take?
__________________
Question 4:
Do you remember the date and time that you passed the pregnancy?
Circle:

Yes

/

No /

Unsure

If yes:
Date:_______________________________ Time:_________________________
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Question 5:
Did you experience pain during the procedure?
Circle:

Yes

/

No

If yes:
•

What was the worst pain you experienced on a scale of 0-10
(0 being no pain, 10 being worst pain imaginable):

_____________________
•

Was this pain worse than expected / as bad as expected /
better than expected? (please circle)

Question 6:
Did you use any pain killers during the procedure?
Circle:

Yes

/

No

If yes:
What did you use:
Drug name

Used? (Circle)

How many doses (write strength and
number e.g. 400mg x 3)

Paracetamol

Yes

/

No

Ibuprofen

Yes

/

No

Dihydrocodeine

Yes

/

No

Other (ask about own supply of Yes

/

No

other meds and also
recreational drugs e.g.
cannabis):
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Question 7:
Did you experience any of the following (circle):
•

Nausea:

Yes

/

No

•

Vomiting:

Yes

/

No

•

Diarrhoea:

Yes

/

No

•

Headache:

Yes

/

No

Question 8:
Have you experienced any bleeding?
Circle:

Yes

/

No

If yes:
How did this compare to a typical period for you:
•

Much more bleeding than a period

•

A bit more bleeding than a period

•

The same amount of bleeding as a period

•

A bit less bleeding than a period

•

Much less bleeding than a period

Question 9:
Did you use any of the anti-sickness pills provided (cyclizine)?
Circle:

Yes

/

No

If yes:
How many tablets did you use in total? _____________________
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DAY FOURTEEN QUESTIONNAIRE
Question 10: Were you given antibiotics?
If yes, did you use them?:

Took full course

Yes
/

/

No

Took some /

Took none

Question 11:
Looking back, what did you think of duration of the consultation?
•

Much too long

•

A bit longer than I wanted

•

Just right

•

A bit shorter than I wanted

•

Much too short

Question 12:
Looking back, how well prepared were you for your abortion?
•

Very prepared

•

Somewhat prepared

•

Neutral

•

Somewhat unprepared

•

Very unprepared
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Appendix 7 – Full Search Strategy Section 6.3.3.1.7
MEDLINE (Ovid) and Epub Ahead of Print, In-Process & Other Non-Indexed
Citations and Daily 1946 to 3 July 2019
Date searched: 3 July 2019
1 Abortion, Induced/ or Abortion, Eugenic/ or Abortion, Legal/ or Abortion,
Therapeutic/or Abortion, Incomplete/ or Abortion, Septic/or Abortion, Criminal/
(40807)
2 ((drug or medical or medically or medicinal or medication or medicine or
mifepristone or misoprostol) adj3 (abortion* or interrupt* or
termination*)).ti,ab,kf. (5072)
3 or/1-2 (42951)
4 Acupuncture analgesia/ or exp Analgesia/ or exp Analgesics/ or Analgesics,
Opioid/or exp Anesthesia/ or "Anesthesia and
Analgesia"/ or exp Anesthetics/ or exp Anti-anxiety agents/ or exp AntiInflammatory agents, non-steroidal/ or Cognitive Behavioral Therapy/ or
Conscious sedation/ or Deep sedation/ or Hypnosis, anesthetic/ or "Hypnotics
and sedatives"/ or Meditation/ or exp Mindbody therapies/ or Mindfulness/ or
exp Narcotics/ or Pain/ or Pain management/ or Pain, Postoperative/ or
Perioperative period/ or Perioperative care/ or Preoperative period/ or
Preoperative care/ or Intraoperative period/ or Intraoperative care/ or
Postoperative period/ or Postoperative care/ or Preanesthetic
medication/(1223671)
5 (acupuncture or analgesi* or anesth* or anaesth* or antianxiety or anti-anxiety
or anxiolyt* or anxiety or "cognitive behavio?r*" or epidural* or (guid* adj3
image*) or hypnosis or hypnotherap* or hypnotic* or meditat* or (mind adj3
body) or mindfulness or music* or narcotic* or nonpharmacological* or nonpharmacological* or nonpharmaceutical* or non-pharmaceutical* or nondrug or
non-drug or "non-steroidal anti-inflammatory" or "nonsteroidal antiinflammatory"
or "nonsteroidal anti-inflammatory" or "non-steroidal antiinflammatory" or NSAID*
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or pain or paracervical-block* or paracervical-local or pharmacotherap* or
pharmaco-therap* or sedated or sedation or sedative*).ti,ab,kf. (1329379)
6 Acetaminophen/ or Alfentanil/ or Atropine/ or Codeine/ or Diazepam/ or
Diclofenac/ or Enflurane/ or Etomidate/ or Fentanyl/ or Halothane/ or
Hydromorphone/ or Ibuprofen/ or Ketamine/ or Ketorolac/ or Ketorolac
Tromethamine/ or Lidocaine/ or Lorazepam/or Mepivacaine/ or Methohexital/ or
Midazolam/ or Nitric Oxide/ or Nitrous oxide/
or Oxycodone/ or Procaine/ or Propofol/ or Thiopental/ or Trichloroethylene/
(275333)
7 (acetaminophen or alfentanil or atropine or bacteriostatic-saline or
benzodiazepine or bupivacaine or carbonated-lidocaine or chloroprocaine or
codeine or diazepam or enflurane or etomidate or fentanyl or halothane or
hydromorphone or hypnotic-agent* or ibuprofen or ketamine or lidocaine or
lignocaine or lorazepam or mepivacaine or methohexital or midazolam or
naproxen-sodium or narcotic* or naropin or nitric-oxide or nitrous-oxide or
oxycodone or paracetamol or percocet or propofol or ropivacaine or thiopental
or toradol or trichloethylene or tylenol or vicodin).ti,ab,kf. (372829)
8 or/4-7 (2265846)
9 and/3,8 (3150)
10 limit 9 to yr="1988 -Current" (2021)
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Appendix 8 – Abbreviations from Section 6.3.3.1.9
ACOG ‒ American College of Obstetrics and Gynecology
BSACP ‒ British Society of Abortion Care Providers
ESC ‒ European Society of Contraception and Reproductive Health
FIAPAC ‒ International Federation of Professional Abortion and Contraception
Associates
FIGO ‒ International Federation of Obstetrics and Gynecology
FSRH ‒ Faculty of Sexual and Reproductive Healthcare (UK)
NAF ‒ National Abortion Federation (USA)
NFOG ‒ Nordic Federation of Obstetrics and Gynecology
RANZCOG ‒ Royal College of Obstetrics and Gynaecology of Australia and
New Zealand
RCOG ‒ Royal College of Obstetrics and Gynaecology (UK)
SACP ‒ Scottish Abortion Care Providers Network
SOGC ‒ Society of Obstetricians and Gynecologists of Canada
SFP ‒ Society of Family Planning (USA)
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Appendix 9 – Forest Plots for Section 6.3.4.2.2
Where an outcome was not reported by the study, these figures have been
omitted.
Comparison 1: Ibuprofen 800mg versus Placebo, Outcome 2: Gastrointestinal
Side Effects (Nausea)

Comparison 1: Ibuprofen 800mg versus Placebo, Outcome 3: Gastrointestinal
Side Effects (Vomiting)

Comparison 1: Ibuprofen 800mg versus Placebo, Outcome 5: Complete
Abortion Rate
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Comparison 2: Pregabalin 300mg versus Placebo, Outcome 2: Gastrointestinal
Side Effects (Nausea)

Comparison 2: Pregabalin 300mg versus Placebo, Outcome 3: Gastrointestinal
Side Effects (Vomiting)

Comparison 2: Pregabalin 300mg versus Placebo, Outcome 4: Gastrointestinal
Side Effects (Diarrhoea)

Comparison 2: Pregabalin 300mg versus Placebo, Outcome 8: Patient
Satisfaction with Analgesia
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Comparison 2: Pregabalin 300mg versus Placebo, Outcome 9: Patient
Satisfaction with Abortion Care overall

Comparison 3: Ibuprofen 1600mg versus Paracetamol 2000mg, Outcome 5:
Complete Abortion Rate

Comparison 4: Ambulation versus Non-Ambulation, Outcome 6: Induction to
Expulsion Interval

Comparison 5: Therapeutic Ibuprofen 800mg versus Prophylactic Ibuprofen
800mg, Outcome 2: Gastrointestinal Side Effects (Nausea and/or Vomiting)
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Comparison 5: Therapeutic Ibuprofen 800mg versus Prophylactic Ibuprofen
800mg, Outcome 4: Complete Abortion Rate

Comparison 5: Therapeutic Ibuprofen 800mg versus Prophylactic Ibuprofen
800mg, Outcome 6: Unscheduled Contact with Care

Comparison 5: Therapeutic Ibuprofen 800mg versus Prophylactic Ibuprofen
800mg, Outcome 8: Patient Satisfaction with Abortion Care overall
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