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Abstract

There is currently no evidence base for prescribing antidepressants or antipsychotics
in young people with eating disorders. There is a need for greater understanding of
psychotropic prescribing in individuals with anorexia nervosa (AN) to provide
guidance for their use in clinical practice. The aim of this PhD was to explore and
describe the drug utilisation and effectiveness of psychopharmacotherapy in

individuals with AN.

First, a systematic review was conducted to review the current literature. Next,
pharmacotherapy in individuals with AN was explored by three means; 1) through
self-reported questionnaires by child and adolescent eating disorder (CAED)
psychiatrists on their prescribing practices in AN, 2) using The Health Improvement
Network (THIN) database by reporting on AN patterns and describing prescribing
patterns in AN in primary care, and 3) in multisite specialised child and young people
eating disorder services (CYP EDS) within secondary healthcare settings by
describing AN population and examining the effects of psychotropic treatment on

weight change.

Findings from my review fail to provide strong evidence for any increase in weight
associated with the use of psychotropic drugs in adolescents with AN and show some
evidence of harmful effects associated with their use. Studies in this thesis have
shown there is a high use of psychotropics in AN treatment, with around half of
individuals in the primary and secondary care study having a record for psychotropic
prescriptions, of which olanzapine and fluoxetine are the most common. No serious
adverse events were found in any of the studies. After six months of
pharmacotherapy, the mean BMI of those individuals on antipsychotics was greater
than the mean BMI of those on antidepressants or no medication, despite having a

lower starting BMI upon diagnosis. This thesis found that although a lack of strong



existing evidence, psychotropic medications are often prescribed for the treatment of

young people with AN.



Impact statement

The studies presented in this thesis have the potential to be beneficial for both inside
and outside academia. The ways in which these benefits could be brought about are

discussed below.
Impact on clinical practice

With regards to the potential impact of this research outside academia, the main
output was to raise awareness of the current practice of clinicians for the treatment of
AN. The results can help to generate recommendations for clinical practice in the

management of AN and further inform policy guidelines.
Impact within this research area

This study has created knowledge that may inform future research in this field. These

include:

The views and current practice of eating disorder psychiatrists on the

requirements of guidelines

e The incidence and prevalence of AN in the UK

e The initiation and cessation of psychotropic medications prescribed for
individuals with AN in primary care

e Current practice of eating disorder psychiatrists for medication treatment in
individuals with AN in CYP EDS

e The effect of psychotropic medication treatment on weight change in

adolescents with AN in CYP EDS

The results of this thesis can be used for implementation in the curriculum for degrees
centred on eating disorders, mental health and pharmacy. It has also been decided

by academic supervisors at UCL that the studies conducted in this thesis can be



expanded on a larger scale by commissioning a researcher, to include more CYP

EDS in England and perhaps expand it to Europe in order to grasp the bigger picture.

Realisation of impact

The academic knowledge presented in this thesis has the potential to be used
immediately for future studies, however further research will be required to ensure the
results reflect into routine practice and prove effective for the treatment of AN. This
will allow for the development of trials and higher quality of evidence studies and
eventually, pharmacotherapy specific guidelines for the treatment and management
of AN. Depending on the type of study design used and funding opportunities, the

estimated time to complete these studies can take up to three years.

Thus far, the research presented in this thesis has partly been disseminated as
publication in peer-reviewed journals, displayed at professional, academic and
scientific conferences and presented in lectures and meetings. The intention is to
present the studies completed as part of this thesis at relevant patient and public
meetings at the specific study sites and work closely with patient and public members
to develop a wider public dissemination strategy. After higher quality of evidence
based studies are conducted, it would be a goal to work with key decision makers to
collate the current evidence for medication use in AN and advise on evidence based

practice for AN treatment.
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Preface

The purpose of this research was to explore and describe the drug utilisation and
effectiveness of pharmacotherapy in individuals with AN. The thesis comprises nine

chapters. Below is the layout and structure of this thesis.
Chapter 1: Introduction

This chapter presents an overview of the background information on the topic, the

importance of the topic and research scope.
Chapter 2: Rationale, aim and objectives of thesis

This chapter provides the rationale of the thesis. In addition, it presents the main aim

of this thesis and the specific objectives within each part.
Chapter 3: Methodology

This chapter is divided into three main sections. First, it provides a brief overview of
study designs. Then, it summarises the details of the healthcare system in the UK
and THIN database, as well as describes the specialist Child and Adolescent Mental
Health Services (CAMHS), which are the data sources used in this thesis. Finally, it

provides a description of the ethical challenges faced in the process of this PhD.

Chapter 4. The efficacy and safety of psychotropic drug treatment in

adolescents with anorexia nervosa: a systematic review

This chapter details the knowledge related to this thesis and provides a better
understanding of the current research status in this area. Since the findings of the
existing evidence on psychotropic treatment in adolescents with AN were not
consistent, a systematic review was conducted which is detailed in this chapter. It
describes the methodologies used in the systematic review and the results of the

included studies in a narrative synthesis.
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Chapter 5: A survey on self-reported psychotropic drug prescribing practices
of eating disorder psychiatrists for the treatment of young people with anorexia

nervosa

To understand pharmacotherapy among individuals diagnosed with AN, a survey on
prescribing practices of eating disorder psychiatrists for the treatment of young people
with AN was conducted. This chapter provides information on the patterns of
psychopharmacological care and medication treatment for child and adolescents with
AN. In addition, olanzapine treatment and continuation patterns have been provided.
The details of the methodology, results, and discussion of this study are described in
this chapter. A version of this chapter has been published as Y Beykloo, M., Nicholls,
D., Simic, M., Brauer, R., Mills, E. & Wong, I. C. K. 2019. Survey on self-reported
psychotropic drug prescribing practices of eating disorder psychiatrists for the

treatment of young people with anorexia nervosa. BMJ Open, 9, e031707.

Chapter 6: Incidence, prevalence and comorbidities in anorexia nervosa, 1996-
2016: a retrospective population based descriptive study using The Health

Improvement Network (THIN) database

In order to comprehensively understand the topic of this thesis, an investigation into
AN in the UK had to be conducted. This chapter presents the incidence and
prevalence of AN in primary care, using information from THIN database. In addition,
it describes the comorbidities, in particular those of psychiatric disorders, experienced
by those diagnosed with AN in THIN database. The methodology, results and

discussion of the study are provided within this chapter.

Chapter 7: Pharmacotherapy in anorexia nervosa, 1996-2016: a retrospective
population based descriptive study using The Health Improvement Network

(THIN) database

23



According to the gap of knowledge identified from the systematic review in Chapter 4
and the survey study in Chapter 5, a descriptive longitudinal study was performed to
describe the prescribing of psychotropic medication in individuals diagnosed with AN
and measure the prescribing duration and cessation of these medications. In addition,
potential adverse events were also assessed and described in this chapter. Similar

to Chapter 6, the results and discussion of this study are provided in this chapter.

Chapter 8: Pharmacotherapy and weight change in adolescents with anorexia

nervosa: a multisite eating disorder clinics study

In order to present a multidimensional depiction of pharmacotherapy in the AN
population, psychotropic prescribing practices in adolescents with AN in specialist UK
secondary care services are described in this chapter. In addition, the difference in
BMI before and after pharmacotherapy and the adverse event profile associated with
psychotropic medications in adolescents with AN are described. The details of the

methodology, results, and discussion of this study are described in this chapter.

Chapter 9: Discussion and conclusion of thesis

This chapter summarises the overall findings and the contribution of this thesis. It also
discusses the strengths and limitations of the thesis, provides implication for clinical
practice and suggests recommendations for future research. Finally, a conclusion of

the overall thesis is also provided.

This thesis delivers an insight into the effectiveness of pharmacotherapy in AN within
the UK. It provides empirical evidence that psychotropic medications are currently
being prescribed in individuals with AN despite a lack in guidelines and can be used

concomitantly with psychotherapy for the management and treatment of AN.
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Chapter One

Introduction
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1.1 Introduction to eating disorders

1.1.1 Overall

The National Health Service (NHS) defines eating disorders (EDs) as an abnormal
attitude towards food that causes someone to change their eating habits and
behaviour towards becoming thin (NHS, 2018), thus it is characterised by abnormal
eating habits adopted by the individual. In layman’s terms, a person with an ED may
focus excessively on their body shape and weight, resulting in them making unhealthy
choices about food and causing damaging results to their health (Fairburn, 2001).
Symptoms of EDs include intense fear of weight gain, dramatic reduction in food
intake and self-perception of body shape or weight. These may be achieved through

significant levels of self-induced emesis, laxative abuse, and strenuous exercise.

EDs are classified as a mental disorder that negatively affects an individual’s physical,
psychological and social wellbeing (Fairburn and Harrison, 2003). Mental health
disorders are divided into neurotic and psychotic classes (Jenkins et al., 1997). In
neurotic mental health disorders, individuals try to escape a feeling, situation, or event
by showing unusual fear or anxiety at a subconscious level, causing disturbances in
daily life routines. EDs are classified under neurotic disorders due to their effect on
eating patterns and the anxiety resulting from them. Therefore in accordance with the
National Institute of Mental Health (NIMH), EDs are defined as real, treatable medical
illnesses featuring serious disturbances in eating behaviour and weight regulation

(National Collaborating Centre for Mental Health, 2004).

EDs are of various natures and are typically categorised into four main types
according to the NHS; Anorexia Nervosa (AN), Bulimia Nervosa (BN), Binge Eating

Disorder (BED) and other specified feeding or eating disorder (OSFED).
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1.1.2 Anorexia nervosa

The literal meaning of AN is “loss of appetite for nervous reasons”. It is defined as a
condition in which individuals maintain a low weight due to a pre-occupation with
weight, constructed either as a fear of fatness or a pursuit of thinness (National
Collaborating Centre for Mental Health, 2004). Individuals with AN try to reduce their
weight to the lowest amount possible through means of starvation or excessive
exercise (Shih, 2017). They are characteristically underweight in accordance to their
sex and age, despite viewing themselves as overweight. Typically an individual with
AN repeatedly weighs themselves, carefully plans and portions their food and only
eats certain foods in small quantities (Pisetsky et al.,, 2016). In some cases,
individuals may misuse laxatives, indulge in excessive exercise, or self-induced

vomiting to achieve their goal.

In standard diagnostic criteria such as the Diagnostic and Statistical Manual of Mental
Disorders 5 (DSM-V), AN is expressed as two sub-types; a) the restricting and b) the
binge/purge type (Mancuso et al., 2015). In the restricting type of AN, individuals only
restrict their food intake, however individuals with the binge/purge type, lose control

of their eating habits periodically and compensate by purging (Peat et al., 2009).

Symptoms of AN include, but are not limited to:

Extremely low body weight; Body mass index (BMI) below 17.5 kg/m?

e Severe food restrictions

e Intense fear of weight gain

e Constant need to be thin and unwilling to maintain healthy weight

o Distorted body image and self-esteem influenced by perceptions of body shape

and weight (Kaye et al., 2009)
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As a result of these symptoms, further medical complications arise in individuals with

AN (Mitchell and Crow, 2006). These include:

e Osteoporosis or osteopenia

¢ Anaemia and low blood pressure

¢ Muscle wasting and weakness

e Severe constipation

e Damage to the heart, brain, and vital organs

¢ Drop in internal body temperature, brittle hair and nails, dry and yellowish skin

e Feeling lethargic, tired, and out of breath

o Infertility

AN is often associated with many other psychological problems, such as depression,
anxiety, low self-esteem and in some cases deliberate self-harm (Fairburn et al.,
1999). This is mainly down to them believing their self-value hinges on their

appearance or weight. The focus of this PhD project will solely be on this type of ED.

1.1.3 Bulimia Nervosa

BN literally translates as “hunger of an ox for nervous reasons”. It is characterised by
recurrent binge eating incidents subsequently resulting in compulsory vomiting,
purging, fasting or exercise abuse in order to control their weight (Le et al., 2017). In
BN, individuals are of normal weight, ensuring to maintain their BMI above 17.5 kg/m?
(Scott J. Crow et al., 2009). In lay words, individuals with BN go through cycles of
eating large amounts of food and then experiencing guilt and deliberately becoming
sick and misusing medications to empty their bowels in order to control their weight.
Similarly to AN, individuals with BN often fear weight gain and desperately want to

lose weight. Due to the feeling of disgust and shame accompanied with the condition,
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individuals often carry out their bulimic behaviour in secret (Hayaki, 2009). This cycle

can happen anywhere from a few times a week to many times a day.
Symptoms of BN include, but are not limited to:

¢ Swollen salivary glands in the jaw and neck

e Chronically inflamed and sore throat

e Severe dehydration

e Acid reflux disorder

e Intestinal distress and irritation

¢ Worn out tooth enamel and sensitive, decaying teeth

o Electrolyte imbalance (Hayaki, 2009)

1.1.4 Binge Eating Disorder

BED is similar to BN in many aspects, however there are some distinct differences.
The main difference is that individuals who binge will not purge, vomit, or misuse
laxatives. This will result in them eventually becoming unhealthily overweight and at
a higher risk of developing a high blood pressure and cardiovascular disease (Hutson
et al.,, 2017). It is a condition mainly enabling individuals to escape from difficult
feelings or situations and provide some comfort. As a result, the feelings that follow

are typically of shame and disgust for their lack of self-control.

1.1.5 Other specified feeding or eating disorder

OSFED is a classification of ED when the symptoms of the condition do not match
the other main three categories. It has previously been named as eating disorder not
otherwise specified (EDNOS). It is arguably the most common type of ED as most
individuals do not experience the expected symptoms and thus do not meet the strict

diagnostic characteristics of the main categories.
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1.2 Proposed pathophysiology of AN

Recent evidence suggests that genetic factors play a role in an individual's
vulnerability to eating disorders like AN. Genetic studies on twins have shown that
monozygotic twin pairs have higher concordance rates of AN than dizygotic twins
(Klump et al., 2002). An estimated range of 58% to 76% of variance in the occurrence
of AN has been linked to genetic factors (Wade et al., 2000, Klump et al., 2001).
Studies have found that AN is most likely not as a direct result of polymorphism of
one gene, but rather a multiple hit process where a trait which may be linked to certain
genes is expressed under particular environmental circumstances (Klein and Walsh,

2004).

Peripheral systems and dysregulations in the central nervous system neuropeptides
due to abnormal functions in various hormones such as gonadal, growth, cortisol and
thyroid hormones can contribute to mechanisms for controlling food intake in eating
disorders. Examination of monoamine systems as a result of 5-HT disturbances can
be due to appetite dysregulation, anxious and obsessional behaviours as well as
extremes of impulse control, which studies have shown occur in individuals AN (Kaye,
2008). A recent study by Watson et al. (2019) has identified that the genetic
architecture of AN mirrors its clinical presentation. They found independent of the
effects of common variants associated with BMI, AN has significant genetic
correlations with psychiatric disorders, physical activity and metabolic, lipid and
anthropometric traits (Watson et al., 2019). Although so far many studies have yielded

inconsistent results, the search to establish genetic elements in EDs continues.

1.3 Diagnosis

1.3.1 Diagnostic instruments and screening
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Diagnosing EDs can be challenging for health care professionals mainly because of
the patients’ unwillingness and lack of motivation to cooperate with and disclose their
symptoms and behaviours (Gray et al.,, 2015). The most straightforward eating
disorder to diagnose is that of AN. The initial diagnosis is made by taking a history
and account from the individuals’ family and friends. This is then confirmed through
physical examinations of the individuals’ weight, height and BMI in order to evaluate

the extent of the condition (NICE, 2018).

In early studies, researchers have designed and explained a diagnostic process for
assessing AN. A description of the four level process that was found to be useful in

early diagnostic procedures for AN patients (Crisp, 1977) is shown below:

Level 1 - An always present desire to maintain a low body weight and avoid weight

gain. This is achieved by dieting to become slim.

Level 2 - The individual has a need to retain control of impulse eating and to
compensate its occurrence with purging, vomiting and excessive exercise. Among
this, the individual will have a psychological need to weigh themselves regularly and
may become despaired, restless, and secretive. All the mentioned factors may result

in the individuals distancing themselves from family and peers.

Level 3 - Sensitivity on physical changes occurring on the adolescent body,
accompanied with a need to become slim. This could be due to a background in
premorbid obesity, childhood over nutrition and the presence of weight extremities

like anorexia and obesity in the family.

Level 4 - Individuals are found isolated and often have difficulties with a sense of low
self-esteem. Therefore, they develop anorexia nervosa as a coping mechanism to

survive this depression and social avoidance.

Based on this, many questionnaires and scales were designed in order to assess AN

behaviours in individuals. Initially, an observer rating scale used for an inpatient
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setting for assessing three dimensions of AN behaviour was designed (Slade, 1973).
To build on this, an Eating Attitudes Test (EAT), which was a self-reported measure
of anorexia symptoms, was developed (Garner and Garfinkel, 1979). It was used to
detect cases of AN in high risk groups for the condition. As more studies provided
evidence for a better understanding of eating disorders, additional questionnaires and
screening tools were designed for ED, specifically AN, that followed similar structures

to previous tools (Garner et al., 1983).

For the diagnosis of an ED requiring treatment, like AN, positive screening according
to the criteria of the World Health Organization’s (WHO) International Classification
of Diseases 10 (ICD-10) (World Health Organization, 1992) or Diagnostic and
Statistical Manual of Mental Disorders 4 (DSM-IV) (Bell, 1994) should be made.
Based on these screening criteria, the following questions named the SCOFF

guestionnaire were implemented (Morgan et al., 1999):

1. “Do you make yourself Sick because you feel uncomfortably full?”

2. “Do you worry you have lost Control over how much you eat?”

3. “Have you recently lost more than One stone in a 3-month period?”

4. “Do you believe yourself to be Fat when others say you are too thin?”

5. “Would you say that Food dominates your life?”

It is calculated by appointing one point for every “yes” answer to the question above.
A total of 2 or more points is considered to be a likely case of an ED like AN. In
addition to the SCOFF questions and alongside height and weight measurements,
other questions can aid in the screening process (Herpertz et al., 2011) as shown

below:

e “Are you happy with your eating behaviour?”

e “Are you worried about your weight or your food?”
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e “Does your weight affect your feeling of self-worth?”

¢ “Do you worry about your figure?”

e “Do you eat in secret?”

e “Do you vomit when you feel uncomfortably full?”

¢ “Are you worried because sometimes you can’t stop eating?”

1.3.2 Challenges

The main difficulty in diagnosing EDs like AN is the reluctance of the individual
affected and the guard they may put up during assessment. A lack of motivation or
eagerness to overcome and recover from the condition can also add to this reluctance
(Surgenor and Maguire, 2013). Therefore the role of a health professional is essential
in helping to build this engagement and highlight the various options available to them
(Nordbo et al., 2008). However, in some cases, clinicians themselves can be
considered barriers to diagnosis because of the anorexia individuals’ fear of being
criticised or judged by a health professional. To tackle this, it is essential that clinically
experienced and trained professionals are assigned to diagnosing EDs, who are able

to empathise and build a relationship with the AN patients (Reid et al., 2010).

1.4 Epidemiology of AN

1.4.1 Incidence and prevalence

EDs are serious mental health illnesses that affect over 1.6 million men and women
of all ages in the United Kingdom (UK). The lifetime prevalence of the different ED
subgroups differ due to the nature of the conditions. The lifetime prevalence estimate
of AN is 0.21%, whereas for BN and BED this percentage is 0.81% and 2.22%,
respectively (Qian et al., 2013). The National Collaborating Centre for Mental Health

UK (2004), has reported that in any year, 1.9% of women and 0.2% of men experience
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AN, with the condition usually lasting 6 years (National Collaborating Centre for

Mental Health, 2004).

The age and sex adjusted incidence rate of AN as diagnosed in primary care within
the UK’s Clinical Practice Research Datalink (CPRD) (formerly known as the General
Practice Research Database) remained stable from the year 1993 at 4.2 (95% CI 3.4-
5.0) per 100,000 person years to 4.7 (95% CI 3.6-5.8) per 100,000 person years in

the year 2000 (Turnbull et al., 1997).

1.4.2 Mortality

The highest mortality rate among mental illnesses is that of EDs, which can result in
the premature death of one in five of those individuals most seriously affected by it
(Qian et al., 2013, Smink et al., 2012). Young people between the ages of 15 to 24
years who have been diagnosed with AN have 10 times the risk of dying in
comparison to their peers who are the same age (Smink et al., 2012). According to
the Eating Disorders Coalition (EDC), at least one person dies as a direct result from
an ED every 62 minutes (Eating Disorders Coalition, 2014). Similarly, AN is often
associated with a higher risk of suicide in comparison to other EDs. One study
estimated a score of 31 for the suicide Standardised Mortality Ratio (SMR)
(Harrington et al., 2015) for AN, which is over four times higher than that of BN
(score=7.5) (Preti et al., 2011). Studies have shown that 20% to 40% of deaths in

individuals with AN are found to be as a result of suicide (Papadopoulos et al., 2009).

1.4.3 Associations of anorexia nervosa with comorbidities

Comorbidities are common in patients with AN, particularly those of psychiatric
disorders (O'Brien and Vincent, 2003a), mainly major depressive disorder (Herzog et
al., 1992). Due to the nature of AN, nutritional disturbances cause a severe impact on
metabolic rate and drug response and can result in adverse events. Osteoporosis

and bone fracture (Nagata et al., 2017) are regularly linked to EDs as excessive food
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restrictions disrupt attainment of peak bone mass resulting to the mentioned
comorbidities (Seeman et al., 1992). A study in the US measured the bone density of
18 AN females and 28 controls and found a significantly reduced mean bone density
in the females with AN (0.64+0.06g) compared to the controls (0.72+0.04g) (Rigotti
et al., 1984). Cardiac complications such as structural alterations, conduction
abnormalities and hypotension (Kalla et al., 2017) are found to be co-existing
disorders that challenge the recovery of AN. In a study of 214 women with AN,
bradycardia and hypotension was observed in 43% and 16% of the individuals,
respectively (Miller et al., 2005). In addition, the imbalance of hormones in individuals
with AN often cause menstrual cycle complications in young females and can interrupt

therapeutic treatment for patients (Cominato et al., 2014).

1.4.4 Associations of anorexia nervosa with gender

Many studies have been undertaken examining the association of AN between
genders. It has been found that AN is more common among females than it is in
males (Hoek, 2006). In one study they had found that the incidence of AN per year in
females aged 15-19 years was 109.2 per 100,000 person years in 1995-1999.
However, the incidence among males was found to be less than 1 per 100,000 person
years in the UK (Currin et al., 2005). Similarly, in another study, EDs in females were
found to be more common, with a sex ratio estimates ranging from 3:1 to 18:1

(Raevuori et al., 2014).

1.4.5 Associations of anorexia nervosa with age

The most typical period of onset in AN is adolescence (Harbottle et al., 2008). EDs
are the third leading cause of chronic illness among adolescence. In majority of cases,
the onset of EDs is at the critical age of adolescence, reaching a peak at 13 to 18
years of age (Steinglass and Walsh, 2016). Similarly, another study supported that
the rate of first diagnosis of AN in females and males was highest in individuals aged

15 to 20 years (Keski-Rahkonen et al., 2007). Correspondingly, a study using the
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CPRD identified the peak age of onset as 15 to 19 years, with the average duration

of the condition lasting about 6 years (Micali et al., 2013).

1.4.6 Associations of anorexia nervosa with the 215t century

With the 215 century comes the era of the internet and social media sites such as
Facebook, which can affect the perception of young people towards their body image
(Grabe et al., 2008). A study of 1,087 young female participants with a mean age of
13.7 years found an association between internet exposure and the internalisation of
being thin and a drive for thinness among its population (Tiggemann and Slater,
2013). Following this study, the authors conducted another study on 438 of young
females with a similar mean age of 13.6 years, to examine the relationship of
Facebook use and body image across time. The study revealed that Facebook use
was associated with higher levels of body image concerns. The longitudinal results
showed that engagement with Facebook is “temporally antecedent” to drive for
thinness (Tiggemann and Slater, 2017). Similarly, another study examining into the
social media website Facebook found that more frequent Facebook users were
associated with a higher risk of disordered eating (Mabe et al., 2014). In a booklet
published by the British Medical Association in 2000 titled “eating disorders, body
image and the media”, it was suggested that the media has a significant role in
causing EDs in vulnerable individuals due to its portrayal of thinness as being ideal
(Giordano, 2015). A study examining the effects of social media on the body image
of young females illustrated a transactional model as shown in Figure 1 below (Perloff,
2014), where it suggested that females who tuned into ED related social media
contents had a greater likelihood of increasing body dissatisfaction and negative

effects with body image and eating disturbances.
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Figure 1. Transactional model of social media and body image concerns (Perloff, 2014)

1.5 Economic factors

It is thought that in the UK, over 1.6 million people are directly affected by EDs,

although this number may be seen as an underestimate due to the high number of

people who are undiagnosed (Joint Commissioning Panel for Mental Health, 2013).

Mental health represents up to 23% of the total burden of diseases in the UK, where

approximately 11% of England’s annual secondary care health budget is spent on it

(Department of Health, 2012). It is estimated that around £80-100 million are spent

annually by England on EDs alone. This includes inpatient, outpatient, primary and

private care that the individuals may receive. Treatment for AN presents financial

implications to healthcare services due to the repeated episodes of hospitalisation

and long-term health care services that must be provided. With the inclusion of

indirect economic costs and quality of life calculations, the total economic cost will

account for over £1.25 billion annually for England alone (Pro Bono Economics,

2012).
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1.6 Treatment

In accordance to the National Institute for Health and Care Excellence (NICE)
guidelines, all individuals with AN must be put into contact with specialist ED services.
NICE also recognises the importance of patient and carer satisfaction in the
assessment of effective treatment options for EDs (NICE, 2018).The support provided

by the multidisciplinary services must include:

e Psychoeducation of the condition

e Monitoring of weight, physical and mental health

e The involvement of the individual’s family/carer

Individuals with AN will initially be treated in a secondary care outpatient service, such
as Child and Adolescent Mental Health Services (CAMHS) ED services through GPs
or self-referrals. Depending on the extent and progression of the condition, individuals
may be transferred to an inpatient setting. Treatment of AN is mainly carried out on a
multidisciplinary level, with a combination of nutritional, social, medical and
psychological care (Moore et al., 2013a). However, the treatments often remain
unsuccessful, with a 40% dropout rate (La Via et al., 2000). The most crucial aspect
of ED treatments is the involvement and engagement of the individual with the
treatment options. This will result in enhancing motivation and maximising adherence
to comply with the treatment chosen. The aims of AN treatment are a) to restore the
individuals’ weight to a healthy level, b) to treat any medical complications that were
caused due to the starvation, c) to treat comorbid psychiatric conditions like anxiety
and depression, d) to improve motivation in treatment participation, e) to educate the
individual and their family about healthy eating patterns and nutrition and f) to prevent
relapse (Yager et al., 2006). Treatment options for AN consist of psychological and

pharmacological interventions.
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1.6.1 Psychological treatment

Psychological treatments offered to children and adolescents differ to that of adults.
The first line treatment for children and adolescents with AN according to NICE is
focused family therapy (FT-AN). This may be in the form of separate sessions with
the individual and their family members, or it may be a session with them together
(Kaplan, 2002). Typically, FT-AN consists of 20 sessions extended over a period of
one year. In the first month of treatment initiation, a review is conducted to establish
the progress and assess the regularity of the sessions. This is then continued on a
three monthly basis throughout the duration of the treatment (Le Grange et al., 2016).
The main aim of family therapy is to emphasise the role the family has in aiding the
recovery of the individual (Eisler et al., 2016). Studies have shown family therapy to
be more effective than other forms of therapy in AN (Godart et al., 2012, Russell et

al., 1987, Couturier et al., 2010, Gabel et al., 2014).

An alternative to family therapy is cognitive behavioural therapy (CBT) in individuals
with AN. This includes up to 40 sessions over 40 weeks, which comprises of twice
weekly sessions for the first 2 to 3 weeks and around 10 brief family sessions with

the individual and their parents/carers (NICE, 2018).

For adults, the treatment approach differs slightly to that of children and adolescents.
Many models and systems have been put in place to offer treatment and support for
these individuals in a specialised setting. One of these is the Maudsley Model of
Treatment for Adults with Anorexia Nervosa (MANTRA) which was developed in order
to address the high rates of non-response to AN treatment. It was found that it aided
individuals with AN in symptom improvements (Kass et al., 2013). The use of
MANTRA suggested that patients improved better with specialty treatments,
particularly those with severe and enduring AN. Similarly, the Specialist Supportive

Clinical Management (SSCM) model aims to mimic outpatient treatment offered to
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individuals with AN by ED professionals in typical clinical practice (Mclntosh et al.,

2006).

1.6.2 Pharmacological treatment

Medication treatment as the sole treatment for AN is not recommended by the NICE
guidelines, due to a lack of evidence based studies (NICE, 2018). However, because
medication prescribing will be based on the judgement and discretion of the health
care professional, risk management procedures are put in place to ensure treatment
efficacy. These include considering the impact of malnutrition on medication
effectiveness and side effects, assessing the effect of the ED on compliance to
medication and ensuring that necessary monitoring procedures are offered for

medications that require so (NICE, 2018).

There is weak evidence available for the efficacy of any pharmacological treatments
of AN (Aigner et al., 2011) and limited research has been conducted to support the
use of medications in adolescents with AN (Couturier and Lock, 2007) (McKnight and
Park, 2010). Nevertheless, clinicians often prescribe medications adjunct to
psychological therapies or as a primary step of treatment (Gowers et al., 2010a),
despite no evidence for long-term improvement in individuals with AN (Crow et al.,
2009). According to Crow et al. (2009), there are many factors that play a role in
medications not being selected as the primary mode of treatment in AN, with
pharmacological compliance accounting for the main one as patient drop-out rates
are found to be between 35% and 75% (Halmi et al., 2005). Poor medication response
because of starvation in AN and, adverse events resulting from prescribed
medications such as metabolic disruptions, extrapyramidal symptoms and
sexual/reproductive events must also be considered, particularly in patients with
comorbid conditions (Jerrell et al., 2010). In addition, individuals with AN are often
reluctant to engage in treatment, particularly if there is an aim of weight gain involved

(Hoek, 2006). Despite this, treatment with medications are often proposed,
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particularly with the use of atypical antipsychotics and antidepressants (Fazeli et al.,

2012).

From the medications listed, selective serotonin reuptake inhibitors (SSRIs) have
shown to be effective in the treatment of AN in individuals with depression. In a study
on 52 female patients of whom 19 were given citalopram as treatment for restricting
type AN, improvements were seen after three months in patients with depression and
obsessive-compulsive like symptoms. However, no significant differences were
observed from the start until three months of the study between the citalopram (BMI
difference of 1.28) and control (BMI difference of 0.71) groups with regards to BMI
(Fassino et al., 2002). Similarly, the use of fluoxetine in an open trial with six
individuals with AN was shown to improve weight gain as a result of the diminishing
of depressive symptoms from 41.1kg to 49.9kg (Gwirtsman et al., 1990). In a double-
blind placebo-controlled trial using fluoxetine in 35 individuals with AN, 16 were given
fluoxetine and 19 were put on placebo. The study found that 63% of individuals who
completed their medication after one year of treatment initiation, had a reduced
relapse rate and significant weight increase in comparison to those in the placebo
group (Kaye et al., 2001). Another SSRI used in an open controlled trial was
sertraline, where it was prescribed to 11 patients with restricting AN at a starting dose
of 50mg/day, while the 11 patients on no medications were used as control. The
dosage was increased to 100mg daily after one month in four of the patients who did
not respond satisfactory to the lower dose. The patients were assessed at baseline
and after 14 weeks and it was found that BMI gradually increased in the sertraline
group from 15.6 £1.2 to 17.1 £1.5 in comparison to the BMI of the control group 16.4
+0.9t0 17.6 £1.2. A follow-up was carried out on the patients at 52 to 87 weeks that
observed the rate of improvement in the sertraline group to be 82% compared to 45%

in the control (Santonastaso et al., 2001).
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In the same way, the use of second generation (atypical) antipsychotics in AN
individuals with anxiety and psychotic-like behaviour has shown to be helpful (Yager
et al., 2006). Many studies have been conducted on the use of olanzapine as a
treatment for AN. A randomised controlled trial on eight patients receiving olanzapine
at a dose range of 5-20mg daily and seven patients receiving chlorpromazine 25-
200mg found that individuals on the olanzapine treatment had reduced anorexia
thoughts (Padua inventory mean 35 (11.6)/16.29 (7.3)), in comparison to
chlorpromazine which was 27.6 (14.4)/25.1 (12.9). However, no evidence was found
to support BMI increases between the two groups as all patients had gained an
average of 5.5kg (Mondraty et al., 2005). Another study conducted was a double-
blind placebo-controlled trial on 15 female patients with AN using olanzapine and
cognitive behavioural therapy for three months and 15 female AN patients on placebo
and CBT. The olanzapine was given at a dose of 2.5mg daily for one month and
increased to 5mg daily for the next two months. Despite finding no significant
differences between the placebo group and olanzapine with regards to weight gain, it
was found that in the binge-purge subtype of AN, significant differences in BMI
(p=0.01, F=3.77, d.f.=3) was established (Brambilla et al., 2007). Similarly, in another
double-blinded placebo controlled trial in AN individuals who received a placebo (18
patients) and olanzapine (16 patients) at a mean dose of 6.61mg/day for 10 weeks,
the olanzapine group showed a significant increase in weight gain rate and 87.5% of
the patients achieved complete weight restoration in comparison to the 55.6% of the

placebo group (Bissada et al., 2008).

Another atypical antipsychotic medication trialled in an open label study is quetiapine,
where in a group of eight individuals who received a dose of 50-800mg daily, it was
suggested in the study that its use had benefits on weight gain and psychological
thoughts in AN individuals as five patients had a statistically improved BMI (F=2.790,

p=0.018) (Bosanac et al., 2007). Similarly, a 12-week open label randomised
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controlled trial was conducted on 21 patients of whom 11 received a combination of
psychotherapy and 10 patients who received quetiapine at a dose range 50-
400mg/day. The study showed weight gain in both quetiapine and control group by
5.0kg and 4.5kg, respectively. Low dose quetiapine resulted in improvements in
patients with AN both physically and psychologically, with minimal side effects (Court
et al., 2010). In contrast, an open labelled study (Powers et al., 2007) on 18
outpatients with AN receiving a minimum quetiapine dose of 150mg/day showed no
statistically significant improvements in weight gain despite nine of the patients

gaining an average of 2.4kg in the 10-week treatment phase.

At present, all the studies reviewed thus far suffer with the same limitation; they have
a considerably small sample size, making it difficult to generalise and therefore must
be interpreted with caution, as the variability is increased. This limitation leads to
difficulty in statistical analysis of the data as it becomes impossible to detect any true
differences in outcomes between the groups and questions the generalisability of the

data to the total population (Faber and Fonseca, 2014).

Monitoring also plays an important role in assessing the progress and adherence to
the treatments offered. It is recommended for GPs to offer physical and mental
assessments at least on an annual basis for individuals diagnosed with AN, such as
a) weight or BMI, b) blood pressure, c) relevant blood tests, d) electrocardiogram

(ECG) and e) discussions regarding treatment options (NICE, 2018).

This chapter demonstrates a need for research to be conducted on psychotropic
medications as treatment of AN in patients, specifically adolescents. Therefore, this

thesis aims to explore the gaps in this research.
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Chapter Two

Rationale, aim and objectives of thesis
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2.1 Rationale of thesis

As mentioned in the introduction, there is a gap in current literature with regards to
pharmacological treatment for AN. Despite it having the highest mortality rates

amongst psychiatric illnesses, it is a relatively understudied condition.

There is currently very limited evidence base for prescribing antidepressants or
antipsychotics in young people with eating disorders, despite studies showing they
are sometimes prescribed if there is a less than optimal treatment response with first
line psychological treatments. It has been noted that this lack of evidence of the safety
and effectiveness of the prescribing of psychotropics is partly due to current literature
primarily focussing on diagnosis based, rather than symptom-based prescribing. As
highlighted in the introduction of this thesis, the greatest limitation in current studies
is the small sample size, and consequentially minimal or no power to detect
differences in effects of psychotropic medications for individuals with AN. In addition,
lack of follow-up periods and short lengths of study duration prove to be a challenge

for most observational studies and randomised controlled trial (RCT) studies.

The National Institute for Health Research (NIHR) has called for greater
understanding of psychotropic prescribing in individuals with AN within the UK in order
to deliver empirical evidence and provide guidance for their use in clinical practice.
With this in consideration, a mixed-method approach was used to explore
pharmacotherapy with psychotropic medications in individuals with AN from multiple
dimensions; 1) reviewing current literature on the area to build a foundation for
studies, 2) through the means of CAED psychiatrists within England, 3) in a primary
healthcare setting using The Health Improvement Network (THIN) database, and 4)

in multisite specialised CYP EDS within secondary healthcare settings.
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2.2 Aim of thesis

The aim of this PhD thesis was to explore and describe the drug utilisation and
effectiveness of pharmacotherapy with psychotropic medications, in individuals with

AN.

2.3 Objectives of thesis

To achieve the aim of this PhD, the following objectives were put in place:

a) To conduct a systematic review on current literature assessing the efficacy
and safety of psychotropic drugs treatment with regards to its impact on weight
change, psychiatric symptoms, and adverse events in adolescents with AN

b) To describe and explore contemporary prescribing practices of eating disorder
psychiatrists in England

c) To assess annual trends in the incidence and prevalence of AN over a 20 year
period using The Health Improvement Network database (an electronic
primary health record database) in the UK

d) To evaluate psychotropic drug utilisation among individuals with AN in primary
and secondary care settings;

i. To measure the rate, initiation, and cessation of psychotropic
prescribing in individuals between 1996 and 2016 with AN using THIN
database

ii.  To describe the psychotropic prescribing from patient records at four
participating eating disorder service clinics in the UK from 2015 to
2017

e) To assess the effect of psychotropic medication treatment on weight change
in adolescents with AN at four participating eating disorder service clinics in

the UK from 2015 to 2017
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f) To describe the adverse events of antidepressant and antipsychotic
medications in primary and secondary care settings
g) To investigate the adverse events of antidepressant and antipsychotic

medications in individuals with AN from THIN database.
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Chapter Three

Methodology
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Outline

In this chapter a brief overview of study designs is given. This is followed by a
description of the health care data sources that were used to conduct the studies in
this PhD thesis. This includes a summary of THIN database which is used in Chapter
6 followed by a description of the extraction, cleaning, and preparation of the dataset
for analysis. Subsequently, the data used in Chapter 7 is detailed and the challenges

faced during the process of obtaining the data for Chapter 8 is described.

3.1 Pharmacoepidemiology

Pharmacoepidemiology is defined as the study of investigating and evaluating how
drugs are used in large populations with regards to an outcome of benefit or risk
(Strom, 2005). As a relatively new applied field, it builds a bridge between
epidemiology and clinical pharmacology by applying the methods used in
epidemiology to the content area of clinical pharmacology (Strom, 2005).
Pharmacoepidemiology studies quantify drug use patterns and measure the
association between drug exposure and adverse drug effects by, for instance,
studying the patterns of drug prescribing, the appropriateness of use, medication
adherence and identification of predictors for medication use. The results of such
studies can be used as evidence in guideline development and decision making for

treatment options (Steinke, 2019).

3.2 Study designs

3.2.1 Experimental (interventional) studies

Experimental studies are studies in which the conditions are under the direct control
of the investigator. Experimental studies can be categorised as randomised or non-
randomised controlled trials. RCTs are considered the gold standard for assessing
the effectiveness of therapeutic drugs for clinical studies (Hariton and Locascio,

2018). The randomised allocation of an intervention in the study ensures that
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comparative groups are equal, in particular when all parties are blinded (Aggarwal
and Ranganathan, 2019). The differences between the groups in an RCT are caused
either by the intervention and/or because of differences due to chance (Thiese, 2014).
Experimental studies are also less susceptible to bias and confounding, in particular
RCTs that allow for balancing of confounders during the design stage. This is because
the investigator is responsible for determining the exposed and unexposed groups
and performing the study (Concato, 2004). Although RCTs are considered the gold
standard, they do have certain implications which can limit the study. One of these
limitations is that there are ethical constraints on conducting experimental research
in animals and exposing individuals participating in the study to potentially serious
harm. This can mean high risk patients are often excluded and the study sample may

not be a true representative of the target population (Mulder et al., 2018).

3.2.2 Observational (non-interventional) studies

Observational studies, sometimes called non-experimental studies, examine the
existing distribution of variables in populations within naturalistic contexts (Grimes
and Schulz, 2002). They draw conclusions about the effect of an outcome without the
influence of investigators. Clinically, pharmacoepidemiology studies are often used
for hypothesis testing. Observational studies allow for non-random allocation to
exposure to be determined outside of the study, as opposed to RCTs where they are
determined randomly by the investigator (Thiese, 2014). The disadvantage of
observational studies in contrast to RCTs is that they allow for the possibility of
selection bias. One of the major advantages of observational studies is that data is
selected from the general population and therefore it can be very large and more
representative of the target population, compared to RCTs which are often limited in
numbers as it can be expensive to conduct (Carlson and Morrison, 2009). This means
that the results of observational studies can be more generalizable and allow for the

detection of rare effects. In addition, unlike RCTs which are relatively short in duration
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of follow-up, observational studies can have very long follow-ups and depending on
the study design, there may be minimal wait for the follow-up to occur (in the case of
case-control studies) (Thiese, 2014). This is particularly beneficial in studies
assessing rare and delayed onset adverse effects. Observational studies are typically

categorised into two groups: 1) descriptive and 2) analytical studies.

3.2.2.1 Descriptive studies

For health service users, observational research can further the understanding and
management of disorders. In disorders such as AN, off-label medications are
frequently evaluated in relatively small sample size RCTs of limited duration, often
without the consideration of measuring health outcomes in AN individuals or
assessing the direct measures of cost (Sloman, 2010). Descriptive observational
studies which include uncontrolled cohorts, largely aim to describe clinical practice
and outcome, and can be hypothesis generating. They allow for analysis when time
and resources do not permit for more thorough analytical studies to be conducted,
however they are limited by not being able to determine causality (Grimes and Schulz,
2002). Causal knowledge, through the means of RCTs and analytical studies, can be
helpful in prevention of a disease and for identifying new treatments. However, the
primary concern after a diagnosis of a disease is made is to set appropriate
indications and contra-indications for action. Thus descriptive studies highlight the
need for diagnostic and prognostic research in order to predict the presence of a
certain disease taking into consideration the clinical and non-clinical profile and to

predict the future of patient care and treatment (Grobbee, 2004).

3.2.2.2 Analytical studies

Analytical studies aim to test hypotheses by measuring the association between
exposure and outcome. There are many types of analytical studies, however the most
common types are cross sectional, case-control, and cohort studies (Ranganathan

and Aggarwal, 2019).
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Cross sectional studies analyse data from a population at a specific point in time. It is
mainly used to assess health needs of a population, evaluation of diagnostic and
attitude and options about health services (Mann, 2003). It allows for multiple
outcomes and exposures to be studied, however it proves difficult in determining
whether the outcome followed exposure in time or exposure resulted from the

outcome, thus any associations identified may be difficult to interpret.

Case-control studies are where two groups with different outcomes are compared to
identify an association with an exposure, by comparing the frequency of exposure in
the case to the control group. Thus it allows for analysis of multiple exposures which
may be associated to a single outcome (Lewallen and Courtright, 1998). Case-control
studies are particularly useful in studies of rare diseases or outcomes. However they
are subject to bias like researcher bias where caution must be taken in collection of
data for past risk factors, or recall bias where patients may remember exposure

details negatively compared to the control group (Mann, 2003).

A cohort study is where investigators select a group of exposed and a group of non-
exposed individuals and follow-up both groups to compare the outcome of interest
(Song and Chung, 2010). Cohort studies can be prospective or retrospective.
Prospective cohorts refer to a cohort who are free from the outcome of interest
selected. Over an allocated time period, the cohort is observed to determine whether
they developed the outcome of interest. Retrospective cohorts analyse data that has
already been collected. The methodology of the studies are the same however the
study is performed post hoc (Carlson and Morrison, 2009). Cohort studies are useful
when RCTs are not feasible or appropriate. An advantage of cohort in contrast to
case-control studies is that it allows for the assessment of various outcomes of
interest (Mann, 2003). One of the disadvantages is that factors differentiating the two
cohort groups cannot be controlled. These confounding variables are independently

associated with both exposure and outcome of interest, thus a challenge in analysis
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(Song and Chung, 2010). They may also mask actual associations in a study, or
falsely portray an apparent association between the treatment and outcomes. In
epidemiological studies, appropriate adjustment for confounding factors is complex
as exposure can range from complex interaction of patients, healthcare professionals
and healthcare system factors (Skelly et al., 2012). This challenge if particularly
pronounced in database studies where information on potential confounders may be
missing and the robust definition of variables may be unclear. Confounding effects
are often removed of data using statistical approaches such as stratification,

propensity score methods and multivariable outcome models (Brookhart et al., 2010).

3.3 UK healthcare system

The UK health care system provides preventative medicine, primary care, inpatient
care, outpatient care, mental health services, ophthalmology, and dentistry. The
systems vary slightly in each of the countries in the UK, however all are designed to
support children and adults in need of care or treatment from illness, disability, old

age or poverty through health care services and programmes.

Within England, the NHS England is responsible for overseeing the clinical
commissioning groups (CCGs), specialist services and national contracts for GP
practices and dentists. These CCGs comprise of GP practices in their geographic
area and are also responsible for services such as urgent and emergency care (A&E),
elective hospital care (such as outpatient services and surgery), community health
services that are more specialised than GP care, maternity and new-born, and mental
health and learning disabilities services (Peckham, 2014). Each of these services are
provides with the knowledge of local health care needs and responding to these

needs.

Typically, in England, patients will seek diagnosis, treatment, or support for a

condition by visiting a local, general practice known as GP, who is based in the
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community and can act as a gatekeeper for other healthcare services. They will help
with treating common illnesses, managing long term conditions and preventing future
conditions through advice, medications, immunisation and screening programmes
(Tobin-Schnittger et al., 2018). They will also refer patients if they are in need of more
specialist services, which are labelled as secondary care services. These services
are usually based in a clinic or hospital and include planned operations or surgeries,
specialised clinics (such as cardiology), or rehabilitation services (such as
physiotherapy). Occasionally, patients may need to visit more specialist centres
which offer tertiary care. The health care professionals in tertiary care provide access
to more specialised equipment and expertise for the conditions of the patient. It is a
requirement by NHS England for a clear communication and transfer of care between
secondary and tertiary care with primary care, in particular at stages such as

outpatient pathway in order ensure good patient care.

3.4 Data sources

3.4.1 Description of The Health Improvement Network (THIN) Database

In the UK, essentially all of the patient’s care is coordinated by the GP through the
NHS. When patients are referred for secondary or specialty care, a treatment plan is
initiated by the consultant but future therapies are commonly directed through the GP,
ultimately allowing for this information to be captured by the GP, who will often
prescribe and monitor subsequent treatments (Gov.uk, 2012). As a result, primary
care data should fundamentally record all the care received by patients within the UK,

thus making it a good source of data for scientific studies.

THIN is an ongoing longitudinal anonymised database composed of GP medical
records data from participating GPs throughout the UK (Collin et al., 2017). As of
2017, THIN covered over 15 million patients from around 744 GP practices across
the country, of which just under 4 million are active patients, alive and currently
registered, accounting for around 6% of the UK population as a whole (IQVIA, 2018).
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The data recorded in the THIN database include patient demographics, diagnoses,
prescribing information, and test results. Databases such as THIN allow for the study
of rare events, medication utilisation patterns and effectiveness in daily practice
(Schneeweiss and Avorn, 2005). THIN has recently linked in with the Hospital
Episode Statistics (HES) data which covers secondary care inpatient and outpatient
care data (Clegg et al., 2016) for a subset of people. However, this linkage was not
available for use in this thesis in Chapters 6 and 7. As THIN captures longitudinal
health information on patients, it offers the opportunity to perform retrospective
studies in large numbers of patients in a timely and cost efficient manner. It allows for
the coverage of under-researched subpopulations, such as AN, in their naturalistic

conditions (Davis et al., 2019).

3.4.1.1 THIN data validity and representativeness

Studies have shown that THIN is generalisable to the UK population, particularly in
terms of demographics such as age and sex, and basic prevalence of conditions in
the UK population (Blak et al., 2011). Thus, the use of THIN database ensures the
sample size is nationally representative. THIN allows for studies of well-defined
populations for which data have been collected in a reliable and routine fashion.
These studies offer an advantage over RCTs, as they improve the internal and

external validity of the study (Schneeweiss and Avorn, 2005).

3.4.1.2 Data collection

All the practices collaborating with THIN use the Vision software which enables
electronic patient records to be collected and analysed through appropriate coding
systems. The data for THIN is automatically collected from practices by In Practice
Systems Itd (InPS), who are owners of the Vision software used in GP practices on
behalf of THIN (InPS, 2020). The frequency of the data collected by InPS varies
depending on the practice from weekly to monthly. This data is then processed by

THIN and data sets are created up to three times per year by THIN for research use.
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In order to retrieve the required data for this study, it is important that an appropriate
system is identified, which is suitable for the purpose of the study in Chapters 6 and
7. Due to the anonymised nature of THIN, the data is accessed via Read codes, which
is a hierarchical clinical classification system that consists of over 96,000 codes
enabling the extraction of the required data (Herrett et al., 2015). The Read code
language was developed in the UK and funded by the NHS. Read codes provide a
comprehensive, structured list of clinical terminology that can be used to describe the
signs and symptoms, diagnoses, treatments and therapies, drugs and appliances and
any administrative procedures of the patient (Thompson et al., 2017). The Read
system of coding, was adopted by the British National Health Service in 1990 (Bonney
et al., 2017). Throughout the years, updated versions have been introduced which

allows common codes to be shared across healthcare.

The process of compiling code lists for Chapters 6 and 7 was replicated as
recommended by Davé and Petersen (2009). It was suggested that the use of Stata
do-files can be efficient in recording the syntax required for the study and ensures a
clear record of the code compiling process (Davé and Petersen, 2009). Initially,
synonyms for AN and other comorbidities were identified in collaboration with two
consultant CAED psychiatrists currently in practice who were part of the research
team (Dr Dasha Nicholls and Dr Mima Simic). The Read codes for the variables
mentioned in Chapters 6 and 7 were identified from THIN drug and medical
dictionaries for Read codes. This was done by typing the applicable medications and
comorbidities into the dictionary excel sheet and noting down the corresponding Read
codes. Similarly, the target population for the study was identified through Read
codes. Initially, these codes were identified similar to that of comorbidities, by
searching the medical dictionary. Once identified, it was compared with the inclusion
and exclusion criteria of the study in Chapters 6 and 7. To ensure the desired

population was identified by the codes and exclude any unwanted codes, three
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approaches were made. Firstly, previously validated and used Read codes by other
researchers were used for comparison. This included the code lists created by
researchers at the Department of Public Health and Primary Care Unit at the
University of Cambridge (Cambridge, 2017). Secondly, the author of the most recent
study conducted on the incidence of eating disorders, using a large UK database like
GPRD was contacted via email (Micali et al., 2013). The Read codes provided by the
author were compared with those used in this study to ensure the list was
comprehensive for the chosen population (Appendix 1). Thirdly, the Read codes were

reviewed by the two consultant CAED psychiatrists currently in practice.

Due to a lack of electronic data record or poor documentation of data prior to the
introduction of Vision, the study period for the study in Chapters 6 and 7 was chosen

as 1996-2016, which was the latest date that data was available for the study.

3.4.1.3 Data structure and cleaning
The data analysis and statistical software used for this study is Stata, version 14.0.
The data collected from the Vision software in each practice is split into four main

files; patient, medical, therapy and additional health data (AHD) (refer to Figure 2).

Patient Clinical +
data referrals
=
=)
.‘>£ Symptoms Lifestyle,
& checks &
diagnosis tests
&
©
©
P : :
T Patient Medical Therapy
= file file file

Figure 2. The process of data collection and THIN data structure. AHD =
additional health data
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1. Patient files: The information recorded on the patient files are of patient
characteristics and registration details. These include a unique patient ID, year
of birth, gender, patient’s registration date, and registration status, information
date of transfer or death, marital status and prescription exemptions.

2. Medical files: These include a record of events such as symptoms, diagnoses,
interventions etc. that have been recorded by the GP, as well as information
transcribed from hospital discharge summaries or referral letters sent by
specialists. The medical files contain the variables patient ID, event date
(diagnosis date), end of event date, medcode (diagnostic Read codes),
source of record and priority (for life threatening conditions).

3. Therapy files: These contain details of prescriptions issued to the patients.
Each medication is generated as a new record, including repeat prescriptions
and consists of the formulation, strength, dose, and quantity of the medication
prescribed. The variables in these files are of the patient ID, prescription date,
the drug code, the dose code, the quantity prescribed, the duration of the
prescription, whether prescriptions are private or NHS, if the prescription was
acute or repeat and other various details.

4. Additional health data: This provides a range of data types, including
information on BMI, blood pressure, smoking status, alcohol status,
immunisation, and test results, as well as free text. The variables include
patient ID, the event date, medcode (diagnostic Read codes) and anonymised

free text comments.

Patient identifiers are organised by GP practices that participate in the database. This
meant that patient ID was unique per practice, however once combined with all
practices, it no longer remained unique. Thus, to create unique patient IDs for the
database, the practice ID and patient ID were combined. This ensured that each

patient had a unique patient ID for the entire THIN data set and prevented duplication
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of unique patient data. Another important aspect of THIN data is anonymization. Prior
to providing the data for researchers, it is anonymised. This is done so by changing
the date of birth into year of birth and removing any names or addresses from both
the patient records and free text files. For the purpose of the study presented in
Chapters 6 and 7 and to be consistent with the mid-year reference dates, | adjusted
the date of birth as 1 of July for all patients, in accordance with their year of birth (01-

07-Year).

3.4.1.4 Patient identification in THIN

The patients in Chapters 6 and 7 were identified through Read codes corresponding
to the predefined code list to identify individuals with AN. The Read codes used can
be found in Appendix 1. From the group of individuals with a definite diagnosis of AN,
only those with a minimum of 6 months continuous follow-up were included in the
study. This was to exclude individuals with temporary or limited registration at GP
surgeries as a result of them being visitors, moving to a new house or death, which
may affect the accuracy of my estimates. | ensured all patients diagnosed with
anorexia nervosa had registered with the GP at least 6 months prior to their recorded
diagnosis date to capture incident recordings of AN. Refer to Figure 3 for further

details.
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Individuals with Readcode for AN

in THIN database

Eligible individuals with AN in

THIN database (n=17,597)

Individuals excluded if:

AN diagnosis code for individual falls
outside the dates of 1% January 1996

and 31" December 2016

Individuals had less than 6 months
continuous follow-up time prior to AN
diagnosis

Individuals with first AN diagnosis were
under 12 and over 50 years of age
Individuals are not flagged as A or C
which is the acceptable data integrity
required for good quality analysis as

identified by THIN database

Eligible individuals with AN and
repeat prescriptions for
psychotropic medications in THIN

database (n=8,348)

Individuals excluded if:

Only one record of a prescription for an

antidepressant and antipsychotic

Figure 3. THIN population selection

To identify the registration and demographic details of the individuals with a recorded

diagnosis of AN, the medical files and patient files were merged. To identify the

number of AN individual's receiving treatment, only those who had a repeat

prescription (more than one prescription) of antidepressant or antipsychotic
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medications after their AN diagnosis date were included. The enhanced dosage
determination method developed by the University of Nottingham Division of
Epidemiology and Public Health was used for the prescribed antidepressants and
antipsychotics, as they developed a new algorithm of coding dosage for THIN making
it feasible to code every instruction. This method was essential in calculating the
duration of drug cessation in Chapter 7. It has increased the availability of dosage
values for some therapies, enabled for more detailed analysis in less time and better
understanding of the use of the drug in terms of timing. The enhanced dosage
determination method calculations were done by calculating the variable dosgval,
flagging data for non-numeric information such as time of day of dose, quantity and
conditional instructions, identifying the lower and upper limit of a range as specified
in the text and calculating the corrected dosgval and ranges which take into account
the conditional dosing. This enabled the manual calculation of how long a prescription
for the psychotropic medication was prescribed for and the expected end date for that
prescription, based on the quantity and frequency of the prescription. In addition, to
ensure that the medication was continuously used, as opposed to being reinitiated, a
gap of less than 90 days (3 months) was considered as continuous use. For
individuals with a gap of more than 90 days, individuals were censored and

considered to have stopped medication treatment.

3.4.1.5 Advantages and disadvantages of electronic databases

One advantage of using large electronic medical databases for research is that it
allows for large cohorts to be identified in order to evaluate incidence of rare events.
Another advantage is the ability to study these events among sufficiently large
numbers of patients with certain comorbidities. It also allows the estimation of
incidence and prevalence of exposures to drugs as the standardised databases
provide both numerators and denominators for calculations. Electronic databases like

THIN also allow for a variety of additional information to be obtained from medical
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records, which can be beneficial in most pharmacoepidemiologic studies (Steinke,

2019).

Medical records are not standardised or designed for research purposes but rather
for patient care and thus the information recorded or quantified by THIN may not
reflect the interests of researchers. Therefore, a disadvantage of healthcare
databases is that some information may not be available or only partially recorded,
such as information on race/ethnicity. Another limitation of electronic healthcare data
may be the lag or duration required for the database to retrieve and update all the
necessary information and variables for a given time frame (Steinke, 2019). As THIN
is a primary care database, the data it captures is limited to primary care. Thus,
without linkage to other databases, it misses hospital data. With regards to THIN
prescription records, it must be noted that the presence of a prescription record does
not guarantee that the prescription has been dispensed or that the patient has actually

taken the medication.

3.4.2 Description of specialist Child and Adolescent Mental Health
Services (CAMHS) in the UK

The data used for the study described in Chapter 8 was obtained from CAMHS.
Children and adolescents can access the service with four different tiers of service
provision, as follows (Health Advisory Service, 1995) (Aggett et al., 2006) (Duffy and

Skeldon, 2014):

1. Tier one: universal services, which promote mental well-being and recognise
when to refer to more specialised services

2. Tier two: more targeted services, which fundamentally aim for health care
professionals, who often work individually, to support those with less severe

mental health conditions
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3. Tier three: specialist community CAMHS, which provide a range of
interventions through multi-disciplinary teams of health care professionals

4. Tier four: highly specialist services, which include day and inpatient services.

Child and Adolescent Mental Health Services (CAMHS) are NHS services that work
with children and young people who have difficulties with their emotional, behavioural,
or mental wellbeing. They are made up of multidisciplinary teams consisting of
psychiatrists, psychologists, social workers, nurses, and therapists. Each country in
the UK has its own policy for their CAMHS services. In England, as of 2019 there are
currently 77 CAMHS, which may vary slightly in strategy, however, essentially provide
preventative, early intervention and specialist services. They also primarily offer day
patient, outpatient, and community services, and some also have inpatient beds to

help those with severe mental health conditions.

CAMHS deal with a wide range of mental health conditions that may affect children
and adolescents. These include but are not limited to eating disorders, attention deficit
hyperactivity disorder (ADHD), depression, anxiety, schizophrenia, autistic spectrum
disorder (ASD), psychosis, early developmental trauma and individuals at risk of self-
harm and suicide (NHS, 2019). Available help from specialist CAMHS can be found
through their own website, which will vary depending on the location that the affected
individual lives. In most cases, GP referrals are made to the CAMHS, however, there
are also contact numbers available for self-referrals by parents, schools or young

people (Department of Health, 2015, Charman, 2004).

Despite CAMHS throughout the UK being affected by chronic underinvestment and
receiving less than 1% of NHS funding, the NHS England has initiated a five year
plan to support CAMHS improvements in England with the government’s pledge of

£1.25 billion by 2020 (Department of Health, 2015).
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3.5 Challenges with obtaining ethics

Data for the clinic study (Chapter 8) required ethics from the NHS. This was done
through the health research authority (HRA). The HRA protect and promote the
interests of patients and the public in health and social care research by ensuring
research is ethically reviewed and approved, promoting transparency, overseeing
committees and providing advice and recommendations on research projects

(hra.nhs.uk, 2017).

In order to assess the appropriate ethical body approval that is required to conduct
Chapter 8 in England, the HRA decision tool was used (Appendix 2). Based on the
decision tool, the clinics study in Chapter 8 required overall HRA approval, however,
did not need research ethics committee (REC) or confidentiality advisory group (CAG)
review, due to its nature of using retrospective, anonymised data. Thus accordingly,
an Integrated Research Application System (IRAS) application was initiat