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ABSTRACT

Some of the psychological problems associated with epilepsy have their origins in
the ability of people with epilepsy (PWE) to engage in meaningful and appropriate
social interactions. PWE often report difficulties in social settings, yet there is a
paucity of research investigating the socio-cognitive ski{lls of this group. This thesis
aimed to investigate these skills and relate them to the patient’s perceived impact of
epilepsy on their social competence. An additional objective was to see whether
studying social cognition in focal epilepsy might provide some insight into the

organic basis of social cognitive abilities in the normal population.

The thesis consists of four separate studies which aimed to investigate social
cognition and social functioning in patients with focal epilepsy. With this in mind,
a test battery assessing a range of skills linked to social cognition was administered

to a cross section of experimental groups (N=95). These included patients with
seizure foci in the right frontal lobe (RF), left frontal lobe (LF), right temporal lobe

(RT), left temporal lobe (LT) and a group with idiopathic generalised epilepsy

(IGE). A normal control group (NC) and a frontal head injured (FHI) group with no

epilepsy were also recruited for the study:.

In Studies 1 and 2 theory of mind (ToM) deficits were apparent in people with RF
and LT epilepsy. These groups demonstrated impairment in the appreciation of
false belief and deception at first and second order levels of intentionality. They
also exhibited deficits in the appreciation of pragmatic language when attempting

to infer the meaning underlying hints given by story characters. These impairments

were in part attributable to deficits in narrative memory in the LT group. In Study 3




embedding problems within a social context significantly facilitated conditional
reasoning in the NC, LT and RF groups but not in the other experimental groups.
This finding was unexpected and suggests a double dissociation between ToM and
social conditional reasoning. Study 4 investigated the extent to which socio-

cognitive impairment was associated with the perceived impact of epilepsy on

everyday social functioning. No statistically significant relationship between these

variables was found, although a significant negative correlation between education

level and impact of epilepsy was observed.

Taken together the findings suggest that impairment in ToM may be a particular
feature of right frontal lobe pathology and that social conditional reasoning and
ToM may be functionally dissociated. PWE do not appear to have insight into their
social functioning difficulties, which may well reflect underlying pathology. In

light of this, future research should obtain objective measures of social competence

from ‘significant others’.

This is the only series of studies to date to assess social cognition in people with
frontal lobe epilepsy (FLE) and temporal lobe epilepsy (TLE) within the same
design. It is also the first time that social conditional reasoning in epilepsy has been
systematically assessed and represents one of the largest lesion studies within the
field of social cognition. It is hoped that some of the test material used in the thesis,

may prove to be a useful and inexpensive clinical resource to help identify PWE

who are at risk of reduced social competence, and in localising the site of seizure

foci 1n patients during clinical audit, particularly where anterior foci are suspected.



Chapter 1: General Introduction

The purpose of this brief introduction is to provide a general overview and to give

the reader an insight into how the research idea for this thesis was developed.

The themes to be addressed in this research were in part informed by observing the

symptoms and behaviours exhibited by patients with epilepsy who were attending
the Walton Centre for Neurology and Neurosurgery (WCNN) in Liverpool. The
WCNN i1s a tertiary referral unit and the majority of patients attending clinics at the
WCNN have refractory epilepsy (characterised by difficult to manage seizures). A
number of these patients were being assessed to see if they were viable candidates
for surgery. A recurrent difficulty reported by epilepsy patients attending the
WCNN was that they experienced a number of difficulties in relation to social

functioning. Such difficulties have been reflected in the wider epilepsy population

where people with epilepsy often report difficulties in social settings, such as
problems in forming friendships, stigmatisation, educational underachievement,
low self-esteem and restricted opportunities for social activities (Austin & de Boer,
1997, Baker, Brooks, Buck, & Jacoby, 1999; Collings, 1990; Fisher et al, 2000;

Jacoby, Baker, Steen, Potts & Chadwick, 1996: Mittan, 1986).

Exactly why this clinical group experience problems in social situations was
unclear but likely to be a consequence of a number of complex interrelated
psychosocial factors that impact upon the person with epilepsy. Such factors
include the experience of stigma, unemployment or underemployment, anxiety and

depression, cognitive dysfunction, poor self esteem, social isolation and difficulties

in interpersonal relationships (Austin & de Boer, 1997; Corcoran & Thompson,



1992; Collings, 1990; De Souza & Salgado, 2006; Fisher et al, 2000; Grabowska-
Grzyb, Jedrzejezak, Naganska & Fiszer, 2006; Jacoby et al., 2006; Mensah, Beavis,
Thapar & Kerr, 2007; Morrell, 2002; Suurmeijer, Reuvekamp & Aldenkamp, 2001;
Thompson & Corcoran, 1993). The impact of these factors on the quality of life of

people with epilepsy is discussed in detail in Chapter 3.

Some of the behaviours exhibited by people with epilepsy have parallels with those
seen in other conditions, such as Asperger’s syndrome and autism. Social cognitive
dysfunction in autism has been well established and theory of mind (ToM) deficits

are believed to be a core feature of the disorder. Corcoran, Mercer & Frith (1995)

and Frith & Corcoran (1996) discovered that people with schizophrenia had social
cognitive deficits which were dependent on their current symptom profile. Patients
in remission or with symptoms of passivity did not exhibit any socio cognitive

deficits, whilst those with paranoid delusions, negative features and incoherence

were impaired on ToM tasks. This research spurred a plethora of studies in the area

of schizophrenia and ToM during the late 1990’s and early 2000°’s. At this time it
was becoming very apparent that social cognitive dysfunction was present in a
number of clinical populations and was not just specific to autism, consequently
research investigating socio-cognitive functioning in other clinical populations
increased 1n prevalence. Social cognitive deficits in these clinical populations may
be in part due to the neural structures implicated in such disorders, consequently
lesion studies and structural and functional imaging studies trying to localise social

cognitive function in the brain were also emerging, a review of lesion and

neuroimaging research in relation to social cognition is detailed in Chapter 4 of the

thests.




As well as the psychosocial factors mentioned above, this thesis intended to
consider whether some of the psychosocial problems associated with epilepsy had
their origins in the ability of people with the condition to engage in meaningful and
appropriate social interactions. People with epilepsy (PWE) often report difficulties

in social settings, yet to date there had been little research investigating the socio-

cognitive skills of this group. It is possible that the neural disruption caused by
recurring seizures in focal epilepsy could in some way be linked to brain areas that
are implicated in social cognitive functioning. Consequently some people with

epilepsy (PWE) may be more prone to such psychosocial difficulties depending on

their seizure foci. With this in mind a review of the literature (see Chapter 5)
revealed that before 2000 there had been no published studies which had
investigated social cognition in epilepsy, social cognition was an important but

neglected area of study in the field of epilepsy. This apparent gap in the literature

prompted the research questions which are the focus this thesis.

The thesis is divided in to two sections. The first section consists of five
introductory chapters which review relevant literature. The second section consists
of a description of the general method, five empirical chapters and a general
discussion. Chapter 2 will provide the reader with a general overview of epilepsy so
that discussion of epilepsy related variables in subsequent chapters will be clear to
the reader. Chapter 3 will address psychological difficulties such as cognitive
dysfunction and the prevalence of anxiety and depression in PWE, this is relevant
to the thesis as such difficulties can impact on how the participants perform on the
measures used in the empirical studies. Beyond this, the overall aim of this chapter

is to provide the reader with a general overview of the sort of factors that can




impede social functioning in PWE. The literature outlined in Chapter 3 1s
particularly relevant to subsequent empirical chapters which will investigate social
cognitive functioning in epilepsy. Socio-cognitive skills may be particularly
relevant to being able to identify and resolve psychosocial difficulties, thereby
reducing the impact of epilepsy on the quality of life of PWE. This aspect will also
be addressed in the subsequent empirical chapters of this thesis. Specifically it is
intended to establish the extent to which deficits in social cognitive skills identified

in the early empirical chapters of this thesis determine the perceived impact of

epilepsy on the everyday lives of PWE.

Chapter 4 will provide an overview of social cognition with a particular focus on
ToM. With particular emphasis on lesion studies, research investigating the neural

basis of ToM will be discussed in detail. Chapter 5§ will review all the literature to
date which has specifically assessed social cognition in epilepsy, as research in this

area 1s particularly pertinent to the objectives of the thesis. Chapter 6 will outline

the general design and methodology of the thesis. Both Chapter 4 and Chapter 5 are
especially relevant to the first two empirical chapters of the thesis (Chapters 7 & 8)
which use measures of ToM to assess social cognition in epilepsy, in relation to
seizure foci. The third empirical study assesses social conditional reasoning
(Chapter 9) which has been linked to ToM performance in previous research
(Corcoran & Frith, 2005; Ermer, Guerin, Cosmides, Tooby & Miller, 2006). The
fourth and final study (Chapter 10) will investigate whether perceived difficulties in
social functioning in PWE is reflected in their performance on the socio-cognitive

measures which have been investigated in the first three empirical studies.



The primary objective of this thesis is to investigate whether some of the social
difficulties that people with epilepsy report may be a consequence of problems with
social cognition, including ToM. The thesis consists of five separate studies which
aim to investigate social cognition/functioning in patients with focal epilepsy. With

this in mind, a test battery assessing a range of skills linked to social

cognition/functioning was administered to different experimental groups of patients
with epilepsy. These included patients with seizure foci in the right frontal lobe

(RFL), left frontal lobe (LFL), right temporal lobe (RTL), left temporal lobe (LTL)
and a group with idiopathic generalised epilepsy (IGE). A normal control group

and a frontal head injured (FHI) group with no epilepsy were also recruited for the

study.

An additional objective of the thesis was to see whether studying social cognition
in focal epilepsy might provide some insight into the organic basis of social

cognitive abilities in the normal population. As Kirsch (2006) argues ‘because it is

intimately involved with dysfunction in salient anatomical regions, intractable focal
epilepsy provides a natural window into social cognitive functioning’ (p. 72).
Understanding the role that social cognition plays in underpinning social behaviour
in people with epilepsy, will hopefully assist in identifying patients who may be at
risk of reduced social competence. Consequently the findings set out in this thesis
might contribute towards the development of more effective psychological
interventions in patients who are experiencing social cognitive deficits. Such

interventions will enable the smoother functioning of such individuals in society.



Chapter 2: Epilepsy

Chapter outline

This chapter will outline the history of epilepsy, more modern conceptions of what

characterises epilepsy, its prevalence and incidence rates and the criteria for
classifying seizures and epileptic syndromes. Aetiology of epilepsy and how it is

managed with particular emphasis on drug therapy and the side effects associated
with taking anti epileptic medication will be discussed. The chapter aims to provide
an account of the physiological characteristics and the theoretical and practical
perspectives which underlie the condition, thereby permitting a more complete

understanding of the research literature in this area. This should also facilitate the

understanding of the discussion of quality of life issues in epilepsy in Chapter 3 and

research which has investigated social cognition in PWE in Chapter 5.

2.1 Historical background

Epilepsy has been regularly documented since antiquity, in different parts of the
world and in different cultures (International League Against Epilepsy (ILAE,
2003a). The word epilepsy comes from the Greek verb ‘epilambanein’, which
means to be seized or taken by surprise (ILAE, 2003a). Historically, all diseases
were regarded as a form of punishment, curses from the gods or evil spirits and
epilepsy was seen as a means of retribution for sin. Depending on the common
popular belief at the time, PWE were believed to be possessed by demons, to be
Insane or associated with the divine and supernatural, Such misconceptions have

meant that epilepsy has been surrounded by stigma, superstition and prejudice.




Many religions have regarded the epileptic as being possessed. The New Testament
(Mark 14-29) clearly describes a young boy who has a tonic-clonic seizure and
refers to the seizure as a ‘deaf and dumb spirit’ that possesses the boy. In the "
and 3™ centuries physicians and philosophers associated epilepsy with the lunar

phases and this bred the misunderstanding that epilepsy was a form of lunacy

(Chadwick, 1997). The belief that epilepsy was contagious goes back to Roman
times when epileptics were spat on to ward away demons and avoid infection. This
idea was still prevalent during the 13th century when Berthold of Regensburg wrote
that the infection was contagious through the patient’s ‘evil’ breath (ILAE, 2003a).

The idea that epilepsy was infectious still prevailed in the 18" century (De Boer,

1995).

Throughout history many laws have discriminated against PWE. The Code of

Hammurabi, dated 1780 B.C, declared that a person with epilepsy was not allowed

to marry and could not be a member of a jury or a witness in court (ILAE, 2003a).

Despite advances in clinical research and treatment, legislation which stigmatises

people with epilepsy still exists in some countries or has only recently been
revoked. Stemming from the eugenics movement, prohibiting marriage was seen as
a way of preverﬁing procreation and often sterilisation of PWE was encouraged.
Until 1956 PWE in the United States were prohibited from marriage in 17 states
and 18 states provided for sterilisation (Epilepsy Foundation of America, 1992). In

the United Kingdom a similar law on the prohibition of marriage existed until 1970

(ILAE, 2003a).



Contrary to previous superstitious explanations, the Hippocratic collection of
medical writings (400 BC) was the first attempt at a scientific explanation of
epilepsy (Chadwick, 1997). These writings suggested that epilepsy was an organic
disorder caused by an excess of phlegm and could be treated with diet and drugs as
opposed to magic. It was during the 18" century when the idea of epilepsy as a
physical disorder as opposed to a disorder of the soul began to gain credence. In the
19" Century the first asylums were built to accommodate both psychiatric and
epileptic patients (Masia & Devinky, 2000). Ironically this created opportunities for
patients with epilepsy to be closely studied and enhanced people’s understanding of
the disorder. In 1875 John Hughlings Jackson was the first neurologist to

acknowledge that epilepsy was an organic disorder where disruption to electrical

activity was responsible for causing a seizure (Brodie & Schachter, 2001).

Historical representations of epilepsy have been plagued with negativity and
misconception, which has lead to fear and condemnation of the disorder within
society. Despite advances 1n understanding epilepsy, myths and misconceptions
about epilepsy are still prevalent in today’s society (Baxendale & O’Toole, 2007).

How these misconceptions contribute towards the experience of stigma and

psychosocial difficulties in people with epilepsy will be discussed in more detail in

Chapter 3.

2.2 What is epilepsy?

Epilepsy is one of the most common neurological disorders affecting people in

Britain. It is the second most common reason for referral to a neurologist in the
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United Kingdom, with headache and migraine being the most common (Hopkins,

Menken & De Friese, 1989). It is the most prevalent serious neurological disorder

in the world (Brodie & Schachter, 2001).

A seizure is defined as ‘an episode of neuronal hyperactivity’ (Jacoby & Baker,

2000, p.13). Seizures are transient episodes ‘of neurological dysfunction brought
about by abnormal, synchronous and excessive discharges of cerebral neurons’

(Oxbury, Polkey, and Duchowny, 2000, p.11).

Epilepsy is an umbrella term which incorporates a constellation of different

seizures and syndromes. It is evident by recurrent, typically unprovoked epileptic
seizures (Guberman and Bruni, 1999). Many definitions of epilepsy focus on the

unprovoked and recurrent nature of seizures. This is significant because not
everyone who has a seizure is considered to have epilepsy. Some individuals are

more sensitive and have a lower threshold to electrical discharges in the brain.

Consequently there are individual differences in how susceptible people are to
having a seizure. Seizures caused as a consequence of systemic disturbances such
as a rise in body temperature (febrile seizures), a lack of blood supply (anoxic
seizures) as a consequence of illness, trauma or injury, or single isolated seizures

do not necessitate a diagnosis of epilepsy (Baker and Jacoby, 2001).

2.3 Incidence and prevalence of epilepsy

Epilepsy has an age adjusted incidence (annual rate of new cases) of between 20

and 50 per 100,000 and a prevalence (proportion of active cases within a given
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population at any one time) of 4 to 10 per 1,000, (Chadwick, 1997). This means
that as many as 29,000 people will be diagnosed with epilepsy each year and that
there are as many as half a million people with epilepsy in the United Kingdom
(Chadwick, 1997). In the region of 50 million people have epilepsy worldwide and

80% of PWE live in developing countries with little if any access to treatment

(Brodie & Schachter, 2001; de Boer, Mula & Sander, 2008).

Most epidemiology studies concur that the highest incidence rates of epilepsy are in
the early and later years of life (Oxbury, Polkey, and Duchowny, 2000). Porter
(1993) reports that over 75% of people with epilepsy experience seizures before

they are 18. The most extensive epidemiological study to date was conducted in

Rochester, Minnesota. The incidence of epilepsy and unprovoked seizures was

recorded for all residents between 1935-1984 (see Figure 1). Incidence of Epilepsy

by ILAE seizure type was also recorded (see Figure 2); seizure type will be

discussed 1n detail in 2.4.

Cumulative incidence refers to the amount of people within a given population who
develop epilepsy over a set period of time. The cumulative incidence rate for
developing epilepsy changes over the life course according to age. The chances of
developing epilepsy from birth until the age of 20 is in the region of 1%, while the
highest incidence rate 1s 3% and occurs in the elderly above the age of 70 (Baker &
Gorry, 2001). This increase is mainly due to the risk of cerebrovascular disease

(Hopkins & Shorvon, 1995). In the Rochester study, a significantly higher number

of males than females were found to develop epilepsy (Hauser, Annegers &

Kurland, 1993).
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Figure 1: Prevalence and cumulative incidence of epilepsy in Rochester,

Minnesota. Adapted from (Hauser & Annegers, 1993).

2.4 Classification of seizures and epilepsy

Engel (1989) proposes that the term epileptic focus is used ‘to refer to the cortical

area that appears to be the major source of interictal epileptiform EEG discharges’
(p. 2). ‘Discharges can be focal, implying a single epileptiform abnormality,
bilateral or independent, suggesting abnormalities in both hemispheres; multifocal,
suggesting three or more abnormalities; or diffuse (either widespread or

generalised), where there is no apparent epileptic focus’, (Engel, 1989, p. 2).

The most widely used way of classifying seizures is based on the guidelines of The

Commission on Classification and Terminology of the International League against

Epilepsy ILAE (1981). Seizures can be defined in terms of their symptoms and

their locus of origin and are classified under four main headings; partial (local,
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focal) seizures, primary generalised seizures, unclassified seizures and prolonged or
repetitive seizures (status epilepticus) see Table 1. It is worthy of note that in 2006
the ILAE developed a revised list of seizure classifications which requires more
detailed information especially in relation to focal seizures. However, the ILAE
(2008) recognise that the information required for the 2006 list is not always
readily available and that the 1981 classification system is suitable for most
purposes. The majority of the research discussed throughout this thesis has utilised

the 1981 classitication system.

GENERALIZED TC
23.0%

ABSENCE PARTIAL UNKNOWN
6.0% 7.0%
MYOCLONIC 4 UNCLASSIFIED
3.0% L 3.0%
OTHER GENERALIZED

8.0%

/

&

% . 4

SIMPLE PARTIAL >

14.0% — COMPLEX PARTIAL
36.0%

Figure 2: Proportion of incidence cases of epilepsy in Rochester, Minnesola,
(1935-1984) stratified by ILAFE seizure type. TC' =tonic-clonic seizures.

laken from Hauser, Annegers & Rocca (1996).
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Table 1: Seizure Classification (Modified from the Commission on Classification

and Terminology of The International League Against Epilepsy, 1981).

L. Partial seizures (focal, local)

A. Simple partial seizures (consciousness not impaired)
e with motor symptoms
e with sensory symptoms
e with autonomic symptoms

e with psychic symptoms

B. Complex partial seizures (consciousness is impaired)

e with simple partial onset

e without simple partial onset, altered awareness/memory from

onset.

C. Partial seizures (simple or complex) evolving to secondary

generalisation

1l Primary generalised (convulsive or non convulsive, involve both

hemispheres)

(A) (1) Typical absence seizures

(11) Atypical absence seizures

(B) Mpyoclonic seizures

(C)  Clonic, tonic and tonic-clonic seizures

(D)  Atonic seizures

llI.  Unclassified seizures (inadequate or incomplete data)

IV.  Prolonged or repetitive seizures (status epilepticus)

—_—— - s re-—ms e
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2.4.1 Partial seizures

Partial seizures are focal in nature and have clinical or electroencephalographic
evidence of a localised onset (Baker & Jacoby, 2001). Partial seizures are
subdivided into three categories, (simple partial, complex partial and partial
evolving to secondary generalisation) (Oxbury, Polkey, and Duchowny, 2000). In

contrast, generalised seizures have no evidence of localised onset and usually occur

with no warning. A patient may be prone to more than one type of seizure.

Simple partial seizures are localised and consciousness 1s maintained. The seizure
is usually restricted to one hemisphere and the symptoms are related to the focal

area of the brain where the seizure occurs. These seizures can be sub divided into

motor seizures where patients can experience a motor event such as jerking of a
limb, sensory seizures involving sensory, somatosensory, gustatory or vertiginous
symptoms, autonomic seizures which may involve manifestations such as sweating,
vomiting or flushing and less commonly psychic seizures which can involve
dysphasia, impaired memory, altered affect, déja vu and jamais vu. Simple partial
seizures rarely involve both hemispheres whereas complex partial seizures
frequently involve bilateral hemispheric activation. Complex partial seizures are
also localised but consciousness is impaired. These seizures may be accompanied

by psychic disturbance and automatisms such as lip smacking, chewing,

swallowing and verbal utterances. Often the patient may experience an aura before

the seizure and post-ictal confusion after the seizure.

Both complex and simple seizures are defined by their locus of origin in the brain.

Seizures can be frontal, temporal, parietal and occipital in origin, Temporal and
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frontal lobe seizures are the most common. Seizures are accompanied by particular

motor and sensory symptoms depending on the seizure foci as highlighted by

Chadwick (1997) and summarised 1n Table 2.

Table 2: Motor and sensory symptoms associated with focal seizures (taken from

Chadwick, 1997).

Frontal Lobe Jacksonian Seizures (tingling in hand or arm)

Adversive seizures (eyes or head turn to one side)

Temporal Lobe Strange smells or tastes
Altered behaviour
Déja vu
Lip smacking or chewing movements

Parietal Tingling or jerking of the leg, arm or face

Occipital Flashing lights or spots

Both types of partial seizure may cease remaining focal in nature or both may
spread and evolve into a generalised motor seizure. These seizures are called

secondary generalised seizures and can be tonic-clonic, tonic or clonic.

2.4.2 Generalised seizures

Generalised seizures are not localised in nature and can be convulsive (tonic-clonic,

clonic, tonic, atonic, myoclonic seizures) or non-convulsive (absence seizures).
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Combinations of the different types of generalised seizures may occur within one

patient.

The most well known form of generalised seizures are tonic-clonic seizures. These

seizures involve a sudden contraction of muscles (tonic) followed by jerking

movements (clonic) where the muscles relax and contract intermittently, after this

phase the person may stay unconscious or fall into a deep sleep (see Table 3). Tonic

seizures can occur without the clonic phase and vice versa.

Absence seizures are non convulsive seizures that often begin in childhood or early
adolescence. They have a sudden onset and cessation. Loss of consciousness is

very brief disrupting the patients foregoing behaviour after which normal activity i1s
resumed. In some instances automatisms, clonic, atonic and tonic events may be

cvident, these are referred to as atypical absence seizures.

Repetitive seizures, where one seizure cannot be distinguished from another or

where consciousness is not recovered between seizures is called *status

epilepticus’, this type of attack can be life threatening.

Myoclonic seizures are characterised by a clonic jerking movement of the muscle
which often occurs whilst falling asleep or upon waking. Atonic seizures (or drop

attacks) involve nodding of the head or a person falling to the floor due to a sudden

decrease 1n muscle tone.
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Table 3: Tonic and clonic phase of generalised seizures (Gastaut & Broughton,

1972).

Tonic Phase
1. Usually lasts from 10 to 20 seconds
-2. Begins with brief flexion:

a. muscles contract

b. the eyelids open; eyes look up

c. the arms are elevated, abducted, and externally rotated; elbows are

semi-flexed

d. the legs are less involved but maybe flexed

3. The extension phase is more prolonged:
a. involves first the neck and back

a tonic cry may occur and lasts 2-12 seconds

c. the arms extend

d. the legs are extended, abducted and extemally rotated

4. The tremor begins:

a. the tremor is a repetitive relaxation of the tonic contraction

b. starts at 8 per second, gradually coarsens to 4 per second

c. leads to the clonic phase

Clonic phase:

1. Usually lasts about 30 seconds

2. Begins when the muscular relaxations completely interrupt the tonic

contraction

3. Brief violent flexor spasms of the whole body

4. The tongue is often bitten
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2.5 Epilepsy syndromes

Once seizure type has been diagnosed, aetiology is ascertained in order to classify
the epilepsy into a syndrome. In 1985 the Commission on Classification and

Terminology of the ILAE devised a classification system based on epilepsy

syndromes (this was later revised in 1989). A syndrome is a disorder characterised
by a cluster of signs and symptoms customarily occurring together (Baker &
Jacoby, 2001). Effective classification of seizures and syndromes is imperative for

appropriate therapy and prognosis. The epilepsy syndrome is determined by

whether the epilepsy is localised-related or generalised and both these groups are

subdivided by whether the epilepsy is idiopathic, symptomatic or cryptogenic.

Idiopathic epilepsies are thought to be genetic and have no known cause except that
which may arise from a possible hereditary condition. In idiopathic epilepsy the

epilepsy itself is the primary disorder.

Symptomatic epilepsies are caused by a recognisable postnatal acquired brain

pathology such as infection or trauma or by perinatal complications and the
epilepsy itself is a secondary disorder. Aetiology may be established using
magnetic resonance imaging (MRI) and single-photon emission computerised

tomography (SPECT) which can identify distinct areas of damage within the brain

that may relate to specific cognitive deficits.

Cryptogenic epilepsies are thought to have an underlying structural cause though

this cause has not been established by current diagnostic procedures. These
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epilepsies are thought to be symptomatic and with advances in brain imaging

techniques the diagnosis of cryptogenic epilepsies will decrease.
2.6 Aetiology of epilepsy

After determining seizure type and syndrome the final stage in the diagnostic

process is to determine underlying aetiology. Epilepsy can be caused by almost

any form of cerebral pathology such as birth trauma, head injury, infection,

tumours, congenital defects, exposure to toxic agents, degenerative disorders and
cerebrovascular disease. Seizure history and investigative techniques such as EEG,
MRI and SPECT are important in helping establish aetiology. Radiological

techniques typically detect underlying pathology in 85% of cases (Oxbury, Polkey,

and Duchowny, 2000). The main causes of seizures and epilepsy in children and
adults are displayed in Table 4. The aetiology of epilepsy tends to vary in

accordance with age as seen in Figure 3

Table 4: Main causes of seizures in children and adults (Taken from Porter, 1993).

_— -

Infants and children

—_— s . . [ ——

[ .

No definite cause determined No definite cause determined

Birth and neonatal injuries Vascular lesions

i

Vascular insults other than Head trauma

above

Congenital or metabolic Drug or alcohol abuse

disorders

Head injuries Neoplasia

Infection Infection

Neoplasia Heredity

Heredity
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Figure 3: Aetiology of epilepsy at different ages (adapted from Brodie &

Schachter, 2001).

2.7 Treatment of epilepsy

There are a number of potential therapies available to people with epilepsy,
examples include vagus nerve stimulation, special diets and cognitive behavioural
techniques aimed at reducing psychosocial factors which may trigger seizures. The
evidence for the efficacy of these approaches is not convincing (Baker & Gorry,

2001). Section 2.7.1 and 2.7.2 have focussed on summarising two forms of
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treatment which have demonstrated the most efficacy in terms of controlling
seizures; anti epileptic drug (AED) therapy and surgery. These two forms of
treatment are also the most relevant to the current sample in the study as all patients

were being treated with AED therapy and those with focal epilepsy were being

considered for surgery.

2.7.1 Anti epileptic drugs

The most common treatment for epileptic seizures is medication and is the usual
source of treatment if two or more unprovoked seizures are evident. Bromides were
the first widely used anticonvulsant until the discovery of phenobarbitone in 1912.
Three of the most commonly prescribed anticonvulsants in the United Kingdom

and Europe are: Carbamazepine, Phenytoin and Sodium Valproate, (Baker, Jacoby,

Buck, Staglis & Monnet, 1997; Chadwick, 1994; Moran et al, 2004).

The choice of initial anti epileptic drug (AED) is usually dependent on seizure type,

most drugs are found to more effective for particular seizure types (see Table 5).
Other important factors include epilepsy syndrome, underlying aetiology (if

known), age of onset, seizure frequency and comorbid conditions. The clinician

must assess the benefit and risk factors to the individual whilst taking account of

the individual needs of the patient.
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Table 5: Antiepileptic drugs of choice in adolescents and adults (adapted from

Brodie & Schachter, 2001).
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Carbamazepine Lamotrigine*

Phenytoin

Partial

Oxycabazine*

Sodium Valproate

Tonic- clonic Sodium Valproate

Lamotrigine*
Carbamazepine

Phenytoin

Oxycabazine*

Absence

Sodium Valproate Ethosuximide

Lamotrigine*

Myoclonic

Sodium Valproate Lamotrigine*

Unclassified Sodium Valproate Lamotrigine*

NB: Lamotrigine and oxycarbazepine are regarded as first-line drugs in some

countries.

There are many inter-related factors effecting quality of life in epilepsy but the

most important factor 1s freedom from seizures (Jacoby, 1992), The primary aim of

AED treatment is to reduce the severity and frequency of seizures whilst
minimising the level of side effects. Clinicians aim to do this using the simplest

drug regime and monotherapy is the preferred approach for new patients to avoid

toxicity. Introducing one drug at low dosage and gradually increasing this will

reduce the chances of unwanted side effects and monotherapy is effective in

approximately 70% of newly diagnosed cases (ILAE, 2003b). Polytherapy is the

alternative for patients who have seizures that are more difficult to manage and

consequently this approach produces more side effects due to the different drug
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interactions. For some patients who usually suffer from refractory epilepsy
(difficult to manage) adequate seizure control can only be achieved using
polytherapy. To minimise the level of side effects to the patient, blood serum

levels of AEDs need to be carefully monitored. AED therapy (first or second
choice of drug) enables approximately 60% of people with epilepsy to become

seizure free (Brodie & Schachter, 2001). (See Table 6 for indications of use and

side effects for the main AEDs.)

Non compliance in AED treatment is prevalent and problematic with up to one
third of patients occasionally not taking their medication (Buck, Jacoby, Baker,
Chadwick, 1997). To overcome such issues clinicians need to make sure that
patients fully understand the long term benefits of AED treatment. Medial temporal

lobe epilepsy (MTLE) is the most common type of epilepsy and presents the most
difficulty in relation to drug therapy (Kent et al, 2006), surgery may be a

consideration in such cases of refractory epilepsy.
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2.7.2 Surgery

Intractable (also referred to as refractory) epilepsy is prevalent in 20-40% of people
diagnosed with epilepsy despite the use of appropriate drug therapy (Oxbury, 2000).

Intractable epilepsy 1s defined as:

‘a continuation of seizures beyond two years despite treatment with three of
phenobarbital, phenytoin, carbamazapine, sodium valproate or lamotrigine

taken at ‘optimal’ doses either individually or in combination’ (Oxbury, 2000,

p. 475).

Surgery 1s an option for those with intractable epilepsy. The most successful surgery

outcome is reported when the seizure foci is localised to the anterior temporal lobe and
MRI confirms medial temporal sclerosis (MTS), with 70-80% of patients experiencing

a reduction in seizures (Brodie & Schachter, 2001). The degree of surgical success is

greatly reduced where PWE have frontal lobe foci, with only 30-40% of patients
experiencing a marked reduction in seizures (Brodie & Schachter, 2001). Procedures
can be functional, such as disconnecting the corpus callosum (although this procedure
is rarely carried out in practice now). This does not cure the epilepsy but will prevent

the spread of seizures from one hemisphere to the other (Baker & Gorry, 2001) see

Table 7. Procedures can also be resective (such as temporal lobe resections e.g
amygdalohippocampectomy) which are intended to be curative because they remove
the epileptogenic focus (Baker & Gorry, 2001). Given the epileptogenic seizure foci,

the impact that surgery will have on the person’s quality of life must be clearly

established before surgery is considered. To determine epileptic focus various methods
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are used such as EEG, MRI, and videotelemetry. It is especially important to establish
the functional capacity of the hemisphere where the resection will take place. This is
measured with the use of baseline neuropsychological evaluation (tests of memory and
intellectual functioning) and by sodium amytal (WADA) testing (Baker & Gorry,

2001). During the Wada test one hemisphere is anaesthetised at a time to determine
lateralisation of speech and mneumonic function. Neuropsychological assessment

attempts to establish seizure focus by making inferences based on the performance of
PWE on certain neuropsychological tests, thereby mapping structure with function.
The success of surgery has increased over time due to developments in pre-surgical
assessment and surgical techniques (Smith, Chadwick, Baker, Davis & Dewey, 1993).

This 1s 1n the most part due to advances in the technology used in the diagnosis of

patients (Saunder, Hart, Johnson & Shorvon, 1990).

Table 7: Types of epilepsy surgery and their indications, taken from Brodie &
Schachter, 2001.

Procedure Indication
Focal resection Partial-onset seizures arising from respectable cortex
Corpus callosotomy Tonic, tonic or tonic-clonic seizures with falling and

injury, large non-resectable lesions, or secondary

bilateral synchrony.

Hemispheretomy Rasmussen’s syndrome or other unilateral hemisphere

pathology in association with functionally impaired

contralateral hand

Subpial transections Partial-onset seizures arising from unresectable cortex
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2.8 Side effects and cognitive dysfunction related to AEDs

AEDs have undesirable physical and cognitive side effects, some of which have been
outlined in relation to dose in Table 6. Chadwick (1994) classified four different types
of toxicity in relation to AEDs, acute dose related toxicity, acute idiosyncratic toxicity,
chronic toxicity and teratogenicity. Acute dose related toxicity 1s non specific
encephalopathy in relation to high blood concentrations. This is characterised by

sedation and nystagmus (involuntary eye movement) and as blood concentration levels
Increase; ataxia, dysarthria (motor speech disorder) and eventually confusion and

drowsiness. Acute idiosyncratic toxicity is rare and unpredictable and can result in

allergic skin reactions which may or may not be accompanied by fever and in extreme
cases Steven-Johnson syndrome (serious skin condition which can be life threatening)
and acute liver failure. If such reactions occur the AED will be withdrawn with

immediate effect. Chronic toxicity can impact on any system such as the nervous

system, skin, liver, blood, immune system, endocrine system, bone, connective tissue

and can cause complications during pregnancy. Teratogenicity relates to the impact of

taking AEDs whilst pregnant which can result in congenital malformations and

dysmorphia (psychiatric condition involving obsessive body dissatisfaction).

Baker, Buck, Spalgis and Monnet (1997) conducted a European study investigating the

side effects of AEDs in over five thousand people with epilepsy and found that only

12% of respondents reported being free of side effects. The most commonly reported
effects were memory problems, fatigue, problems concentrating, sleepiness,

nervousness, agitation and difficulty in thinking clearly. In a large community study in
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America, Fisher et al. (2000) found that one in five PWE stated that the side effects of

AEDs and their cost was the worst thing about having epilepsy.

All of the major AEDs have been associated with cognitive impairment which for the
majority of AEDs has been regarded as mild to moderate (Aldenkamp, 2001). Children
and the elderly are particularly susceptible to the adverse effects that AEDs can have
on cognition (Aldenkamp & Baker, 2001; Hirsch, Schmitz & Carrefio, 2003). The
impact that cognitive impairment can have may vary according to age because
particular functions may be important to the individual at different times of life.
Aldenkamp (2001) emphasises the importance of learning in children, driving ability in

adults (where reaction time and processing speed may be paramount to safety) and
where impairments can impact on functions that may already be weak (such as
memory in the elderly). When assessing cognitive impairment in relation to AED

treatment it is important to note that a number of epilepsy related variables may also be

impacting on cognitive functioning. These include seizure type, actiology, frequency of

seizures, age of onset, brain lesions and psychosocial factors (Hessen, Lossuis,

Reinvang & Gijerstad, 2006).

Certain cognitive functions are particularly sensitive to AED use such as information

processing speed, memory, attention, motor fluency and reaction time, (Aldenkamp et

al, 1993; Gallassi et al, 1992: Hessen, et al., 2006; Meador et al, 1991, 1993;

Thompson, Huppert & Trimble, 1980; Thompson & Trimble, 1981). Memory

dysfunction is the most commonly reported side effect of epilepsy and taking AED’s

(Baker, Nashef & van Hout, 1997; Motamedi & Meador, 2004; Thompson &
Corcoran, 1992).
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In the last 30 years 100 studies have investigated the impact of AED therapy on
cognitive function (Hessen et al., 2006). Despite a plethora of research in the area, the
magnitude of cognitive dysfunction and how this differs across different AED’s 1s not
well established. Hessen et al. (2006) attribute this to a number of methodological

flaws. Differences in selection methods for participant recruitment, choice of test

instruments, reporting of results, and test administration have made it difficult to
conduct a proper evaluation of findings across studies. Small sample sizes have
reduced the statistical power of findings, many studies have not recruited suitable
control groups or randomised the effect of treatment. Assessing the effects of a specific
AED are compounded by using participants on polytherapy, the only way to overcome
this would be to use a randomised, double blind, placebo controlled withdrawal study
of seizure-free participants on monotherapy who are tested after several months of
stable treatment (Hessen et al., 2006). Hessen at al. (2006) did exactly this and tested
150 participants who had been free of seizures for 2 years or more, they concluded that
discontinuation of AED therapy would enhance cognitive performance in patients

receiving monotherapy, particularly where complex cognitive processing under time
pressure was required, as in tasks requiring divided attention, rapid language

processing and form discrimination.

Aldenkamp (2001) reviewed studies that had assessed the cognitive sequelae

associated with particular AEDs. The review focussed on the most commonly

prescribed AEDs at the time; phenobarbitone, phenytoin, cabamazapine and valproate

(see Table 8 for a summary of the review).
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The impact of AEDs on cognitive functioning must be considered when assessing
patient performance on psychological tests. While it is clear that this presents a
potential confound in the research conducted as part of this thesis, the potential for this
is lessened by the fact that no AED in the present sample was overrepresented in any

one experimental group (see Table 15 Chapter 6).

Table 8: Absolute cognitive side effects of established AEDs (taken from Aldenkamp,
2001). L

Type 0 AED Type o pairment e _ N.
-sub'ects

Phenobarbitone Short term memory 19 (e)
Macleod et al., 1978

Phenytoin

Smith & Lowrey, 1975 Memory/mental speed
Thompson et al.,1980 Memory

Thompson et al.,1981 Memory/attention/mental speed
Meador et al., 1991 Attention/mental speed

Meador et al., 1993 Impairment of memory

ry— e N sl

Carbamazaine
Thompson et al.,1980 No impairment
Meador et al., 1991 Mental speed/attention

Meador et al., 1993 Impairment of memory
Aldenkamp et al., 1993 No impairment

Valproate
Thompson & Trimble, 1981 Mental speed
Craig & Tallis, 1994 No impairment

Prevey et al., 1996 Mild psychomotor slowing
Aldenkamp et al., 1993 Psychomotor slowing

e, epilepsy; nv, volunteers.
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2.9 Chapter Summary

Historical misconceptions of epilepsy have lead to many of the psychosocial problems
that people with epilepsy experience and primarily the impact that stigma induces (this
will be discussed in more detail in Chapter 3). Despite educational efforts, stigma and

myths surrounding epilepsy are still prevalent in today’s society (Baxendale &

O’Toole, 2007).

Seizures can be caused by cerebral pathology or systemic disturbances but a diagnosis
of epilepsy is not considered until two or more unprovoked seizures are evident.
Diagnosing epilepsy has three important stages where the clinician must identify

seizure type, epilepsy syndrome and if possible the underlying aetiology. Seizure type

can be classified under two main categories depending on whether the seizures are
localised (partial) or generalised. Epilepsy syndromes determine whether there is a
distinguishable underlying cause (symptomatic) or not (cryptogenic or idiopathic) and
underlying aetiology is investigated via the use of brain imaging techniques and
thorough neuropsychological evaluation. The most common form of treatment is anti
epileptic drug therapy which aims to control seizures whilst minimising unwanted
physical and cognitive side effects. The most commonly reported side effect of AED
treatment is memory deficits. Problems with attention and speed of information
processing are also commonly cited, although for most AEDs, cognitive impairment is
deemed to be mild or moderate (Aldenkamp, 2001). For those with intractable

epilepsy, surgery may be a consideration.
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Dodrill (1980) found a more significant impairment on neuropsychological tests in
epilepsy patients reporting higher levels of psychosocial problems. The empirical
chapters of the thesis will explore the impact that epilepsy has on social cognitive
functioning in epilepsy and whether perceived impact of epilepsy on psychosocial

functioning is in line with socio cognitive performance. To set this in context, Chapter

3 will focus on discussing psychosocial and cognitive functioning in epilepsy.
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Chapter 3: Epilepsy, Psychosocial and Cognitive Functioning

Chapter outline

This chapter will provide an overview of the psychosocial problems that PWE
experience as consequence of epilepsy and its treatment. Psychosocial problems will
be discussed 1n light of how they impact on quality of life. The chapter will discuss the

stigma, myths and stereotypes that PWE encounter and the implications of these for
important psychological outcomes including anxiety, depression, self esteem, sense of

mastery and cognitive dysfunction. The latter part of the chapter will focus on

psychosocial factors including social isolation, interpersonal and family relationships
and employment. The overall aim of this chapter is to provide the reader with a general

overview of the sort of factors that can impede social functioning in PWE.

3.1 Psychosocial impact of epilepsy and its treatment, on quality of life

PWE have more problems of a social nature than the general population (Austin & de
Boer, 1997). The most important determinant of quality of life and psychosocial
functioning in people with epilepsy is freedom from seizures, (Jacoby, 1992). This
finding 1s retlected in the psychosocial problems that are evident in people with
refractory epilepsy and the improvement in scores on quality of life measures after
successtul surgery (Baker, Nashef, van Hout, 1997; Baker, Smith, Dewey, Jacoby &
Chadwick, 1993; Malmgren, Sullivan, Ekstedt, Kullberg & Kumlien, 1997 Vickrey et

al., 1992). It is important to note that studies which assess psychosocial functioning in

PWE often focus on clinical samples who may have refractory epilepsy so the precise
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nature of psychosocial functioning in all PWE is difficult to gage (Austin & de Boer,
1997). Factors that have been associated with an increased risk of social dysfunction
include, severe and frequent seizures, a chronic form of the condition, the comorbid
presence of other conditions, educational underachievement, negative attitudes towards

epilepsy and a lack of family support (Austin & de Boer, 1997).

The psychosocial problems that are faced by the person with epilepsy particularly in
relation to employment and relationships are not always a consequence of seizure
activity but more often the result of discrimination and misconceptions about the
disorder (ILAE, 2003a). People with epilepsy live under the ‘sword of Damocles’,

never knowing when and where a seizure may occur, whether they may lose
consciousness without warning and if ultimately their seizures can be controlled. This
uncertainty can render the individual with vulnerability in social situations. PWE have

stated that uncertainty and fear of having a seizure are the worst things about having

the epilepsy (Fisher et al., 2000).

Whilst to some degree all chronic medical conditions will influence a person’s quality

of life, the impact may be particularly apparent in the person with epilepsy (ILAE,
2003f). Children with epilepsy have been found to have more social problems than
children with other chronic disorders such as diabetes or bronchial asthma (Aper et al.,
1991; Austin, Smith, Risinger, McNelis, 1994; Matthews, Barabas, Ferrari, 1982). The
uncertainty associated with epilepsy and the social stigma of having the disorder have
obvious consequences for the quality of life of PWE (ILAE, 2003f). Psychosocial
difficulties experienced by PWE have been found to exist across cultures, with reduced

quality of life reported in Canada, and with lower school attendance and performance
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in the Netherlands. In China PWE have encountered difficulties in finding a partner
(due to negative family attitudes about having the disorder). Elsewhere, in countries as

diverse as Ecuador, Ethiopia and Kenya, PWE have experienced social isolation and

exclusion, as well as difficulties in finding employment and in maintaining intimate
and family relationships (ILAE/IBE/WHO, 1999; Wiebe, Bellhouse, Fallahy &

Eliasziw, 1999)

The 1ssues that will be discussed in the present chapter concern the impact of

psychosocial factors on the quality of life of PWE. These are eloquently summarised in

a quotation from Billod (cited in ILAE, 2003a, p.12):

‘The epileptic is avoided, on all faces he reads his sentence to isolation.
Everywhere he goes, menacing and insurmountable obstacles arise to his
obtaining a position, to his establishing himself, to his relationships and to his

very livelihood; he has to say goodbye to his dreams of success, for the masters
even refuse him work in their shops; goodbye to his dreams of marriage and

fatherhood, goodbye to the joys of the domestic hearth. This is death to the

sprit’

3.1.1 Myths, Stereotypes and Stigma

Myths, misconceptions and stereotypes in relation to epilepsy find their ori gins in how
epilepsy has been portrayed and documented throughout history (refer to section 2. 1).

These have served to create and propagate the stigma that surrounds epilepsy.

38



Current myths and misconceptions about epilepsy are still prevalent in society,
particularly in individuals who do not know someone with epilepsy, (Baxendale &
O’Toole, 2007). As ILAE (2003a) highlights, despite attempts to educate people in
relation to epilepsy the media often contribute to the problem by ‘disseminating
inaccurate information’ (p.13). In particular television and cinematic portrayal of
characters with epilepsy have worked to ‘perpetuate many of the ancient myths
surrounding the condition’ (Baxendale & O’Toole, 2007, p.192.). Baxendale and
O’Toole (2007) argue that characters are often depicted as dangerous, possessed by
demons and insane, who may foam at the mouth and become violent during a seizure.
People with epilepsy are seen as requiring immediate medical assistance to stop

seizures and putting something in the mouth of someone during a seizure is believed to

prevent them from swallowing their tongue.

As well as reinforcing negative stereotypes Baxendale and O’ Toole (2007) argue that

misrepresentations of epilepsy misguide the public to the best course of action to treat

a seizure 1f they witness one. This in turn may leave epilepsy sufferers at risk if they

have a seizure in public (such as misguided well-wishers putting something in their
mouth). Baxendale and O’Toole (2007) found that one in three of the 4605 members of
the general public they surveyed would attempt this course of action if they saw
someone having a seizure. Long, Reeves, Moore, Roach & Pickering (2000) report a
higher percentage with 41% of their sample reporting that this course of action was
appropriate, such misconceptions regarding first aid are perpetuated by

misrepresentation in the media (Krauss, Gondek, Krumholz, Paul and Shen, 2000).
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Krauss et al. (2000) studied English print media stories about epilepsy between 1991

and 1996. Thirty-one percent of the stories presented were inaccurate in some way,
14% contained scientific inaccuracies, 9% exaggerated the benefits of treatment and
5% exaggerated the risks associated with seizures. Many stories reinforced historical
misrepresentations of epilepsy by associating it with demonic possession and divine
intervention. Clearly misunderstanding about the nature of epilepsy and how to help
someone when they have a seizure may impact on self perceptions of PWE in society
and in turn how society perceives PWE. Misperceptions within society may lead to

prejudice, discrimination and stigma towards PWE and consequently PWE may be

more socially isolated, feel more stigmatised and have reduced self esteem.

Scambler (1989) distinguishes between two different types of stigma that are prevalent

in PWE. These are “enacted’ stigma where PWE are discriminated against and “felt’
stigma where the person with epilepsy is fearful of exposure to ‘enacted stigma’. There

is often a dispanty between actual enacted stigma and felt stigma in PWE (ILAEe
employment, 2003) where felt stigma is more apparent than enacted stigma (Jacoby,

1994). The manner in which the individual perceives stigma is a very subjective

process and varies greatly across PWE. Factors such as personality, the effectiveness

with which the individual copes with the condition, years of education, perceived

discrimination in gaining and retaining employment and the restrictions PWE feel as a

consequence of having the condition, all potentially impact on felt stigma (Lee, Yoo &

Lee, 2005; Ryan, Kempner, & Emlen, 1980).

There are a number of clinical features of epilepsy that can impact on feelings of

stigma and psychosocial sequelae, Seizure type can have a very influential impact on
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the psychosocial consequences of epilepsy such that tonic clonic seizures due to their

dramatic nature can potentially be more stigmatising (Jacoby et al., 1996). Seizures
that are not well controlled have been associated with increased feelings of stigma
(Baker, Brooks, Buck & Jacoby). Jacoby et al. (1996) found that 62% of PWE
experiencing frequent seizures reported feeling stigmatised by their disorder. The
equivalent percentages were 40% for those who had seizures less often then once a
month and 25% for PWE in remission. Jacoby et al (1996) also found that perceived
stigma was significantly affected by current seizure activity, age at onset, current age
and duration of epilepsy. Age of onset explained variation in scores on perceived
stigma. Felt stigma in PWE was also evident in a large European cross cultural study
by Baker, Brooks, Buck & Jacoby (2000) which found that 51% of a sample of over

5000 PWE felt stigmatised by having epilepsy. The strongest predictor of felt stigma in

this study was perceived impact of epilepsy as measured by the Impact of Epilepsy

Scale (Jacoby, Baker, Smith, Dewey & Chadwick, 1993) (this measure is used in Study

4 of the thesis). Age of onset, country of origin, the risk of injury as a result of having
epilepsy and feelings about life also significantly affected stigma scores. There were

cross cultural differences in the perceived impact of epilepsy and felt stigma which the

authors argue may highlight a disparity in the experiences of PWE in different

countries and cultures. In a further review of the literature, Smeets, van Lierop,

Vanhoutvin, Aldenkamp and Nijhuis (2007) concluded that stigma (both felt and

enacted) had a negative influence in gaining and retaining employment.
Stigma has a wide impact on the psychosocial functioning in PWE affecting

interpersonal relationships, employability, health and quality of life in general

(Morrell, 2002). The presence of stigma in PWE is multifactorial. The ability of
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parents to cope with the diagnosis and the extent to which they are overprotective of
young PWE, may cause increased feelings of stigma in the child (Goodyer, 1988;

Scambler and Hopkins, 1986), and may well have longer term consequences for the

child’s self esteem in later life (McCollum, 1981).

Stigma contributes greatly to the burden endured by PWE and is often the reason why
PWE conceal their disorder (Morrell, 2002). Stigma leads to discrimination and PWE
have been exposed to discrimination and prejudicial behaviour over many centuries
and in many countries (de Boer et al., 2008). ‘The history of epilepsy can be
summarised as 4000 years of ignorance, superstition and stigma, followed by 100 years
of knowledge, superstition and stigma’ (Kale, 1997, p.2). Such prejudicial behaviour

is still prevalent within society. A recent study by Jacoby and Jacoby (2005) found that

36% of PWE were refused one or more types of insurance in the UK. Such

discrimination deprives PWE of the right to adequately provide for themselves and

their family in the event of a problem. This in turn can undermine self-esteem and

adversely affect relationships.

In one study which assessed 445 PWE, the perception of felt stigma was dependent on
whether the individual experienced limitations in their everyday life or had suffered
discrimination at work (Ryan, Kempner & Emlen, 1980). The number of years in

school was negatively correlated with felt stigma in this study indicating that increased

education in someway lessens felt stigma.
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Chaplin et al. (1992) found that the psychosocial consequences of epilepsy are most
closely linked to the severity of the disorder in the early stages of diagnosis and
Morrell (2002) argues that effective medical intervention at this time will work to
reduced perceived stigma in the individual. Recent studies demonstrate that there has

been an improvement in public attitudes towards PWE and views have become less

stigmatised (Jacoby, Gorry, Gamble & Baker, 2004; Jacoby, Gorry & Baker, 2005;

Jacoby, Snape & Baker, 2005;).

3.2 Psychopathology, Anxiety and Depression

PWE are at greater risk of psychopathology, anxiety, depression and suicide than the

general population and they are also more likely to be socially dysfunctional than those

without the condition (Jacoby et al., 1996; ILAE, 2003c; Mensah et al., 2007; Pompilj,
Giradi, Rupeto, & Tatarelli, 2005; Pompili, Giradi & Tatarelli, 2006). Depression and
suicide are 4-5 times more prevalent in PWE than the general population (Brodie &

Schachter, 2001). Anxiety and depression often coexist in the general population
(Mensah et al., 2007) and this 1s especially the case in PWE. Anxiety and depression
are the most prevalent psychiatric features in epilepsy, with anxiety being the most
frequently reported psychiatric problem (Amston, Drodge, Norton, & Murray, 1986
Betts, 1981; Collings, 1990; Jacoby et al., 1996). As PWE are living with a chronic
condition they may be more prone to feel demoralised and consequently may have a

more pessimistic outlook on life which can in turn impact on affect and mood.

Psychiatric and psychological disorders are under diagnosed and treated in PWE (de

Boer et al., 2008).
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Clinical features of epilepsy that have been found to impact on psychopathology
include seizure frequency, age of onset, seizure type, duration of epilepsy and
actiology (Jacoby et al., 1996). Jacoby et al. (1996) examined the impact of these
variables in an unselected population of PWE in the UK. Increased seizure activity

was significantly related to anxiety and depression. Longer duration of epilepsy and
older age of onset were also significantly correlated with depression. Jacoby et al.

(1996) suggest that the age of onset effect may be attributable to the need to adapt to
the condition and the implications it may have on employment prospects and the ability
of the PWE to provide for their family. Research has suggested that parental over

protectiveness may in part facilitate psychopathology in children with epilepsy

(Ferrari, Matthews & Barabas, 1983).

A diminished sense of mastery is a core feature of epilepsy which can mediate feelings
of anxiety and depression (Brier, Fuchs & Brookshire, 1998; Hermann & Wyler, 1989;
Salgado & Souza, 2001). Because of their unpredictable nature, seizures engender an
external locus of control since PWE feel that they have little in the way of control over
their life and this can serve to perpetuate and intensify feelings of anxiety and
depression (de Souza & Salgado, 2006). Table 9 summarises some of the psychiatric

difficulties that PWE display and how they are more prevalent than in the general

population.
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Table 9: Rates of prevalence of some psychiatric disorders in patients with epilepsy as

compared with those in the general population (taken from de Boer et al., 2008).
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Depression 11-60% Dysthymia 3.3%
Major depression 4.9-17%
Psychosis 2-9% Schizophrenia 1%
Schizophrenia disorder 0.2%

ADHD 12-37% 4-12%
General anxiety disorder | 15-25%
Social phobia 15-20% 10-12%
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3.2.1 Anxiety

How anxiety manifests itself and how it is related to epilepsy is summarised in figure
4. Increased feelings of anxiety in PWE can be manifested in a number of ways.
Anxiety may be present prior to and during seizures activity, fear of having a seizure
may induce feelings of anxiety (Mittan & Locke, 1982) and the stigma associated with
having epilepsy may make PWE more anxious (Armnston et al., 1986). PWE may

develop agoraphobia and social phobia due to the unpredictability of seizures and the

possibility that they may occur at any time, in awkward places and in difficult

circumstances (Thompson, 2000).

Anxiety has been associated with a number of epilepsy related factors, such as earlier
age of onset, poor seizure control, presence of side effects of AEDs and increased

seizure activity and seizure severity (Mensah, et al., 2007; Smith, Baker, Dewey,

Jacoby & Chadwick, 1991; Jacoby, et al., 1996). Seizure severity was the most
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significant predictor of anxiety in a study which assessed quality of life in patients with

refractory partial seizures (Smith et al., 1991).

As well as epilepsy related factors psychosocial factors play an important part in

mediating anxiety in PWE. Vasquez and Devinky (2003) argue that anxiety may be a

consequence of the unpredictability of epilepsy, restricted social activities, low self

esteem, stigma and rejection from society

As an ictal phenomenon (i.e. anxiety as seizure or se1zure component):

(i) As a simple partial seizure alone,
(ii) As an aura component of a complex partial seizure
e As an anticipatory fear associated with an aura heralding a seizure;
e As an anticipatory fear of having a seizure without premonitory warning;
e As asecondary neuropsychiatric after-effect of seizure, i.e., a postictal event;

e As an interictal manifestation of the same underlying aetiological mechanism

as the primary seizure disorder;

e As an adverse consequence of antiepileptic treatment;

e As an adverse consequence of intrapsychic maladaptation to having epilepsy;
e As an adverse consequence of social maladaptation to having epilepsy;

e As an unrelated comorbid primary psychiatric disorder.

Fig. 4. The association between epilepsy and anxiety (taken from Goldstein &

Harden, 2000).
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3.2.2 Depression

The existence of a relationship between epilepsy and depression has been documented
since antiquity. As Goldstein and Harden (2000) highlight, recognition of this
relationship has been noted before 2000BC in Indian Ayurvedic writing. In an early
review of evolving historical perspectives Lewis (1934, cited in Goldstein & Harden,

p.228.) cites a quote from Hippocrates® writing:

‘Melancholics ordinarily become epileptics, and epileptics melancholics: of these two
states what determines direction is the direction the malady takes; if it bears upon the

body, epilepsy, if upon the intelligence, melancholy’

How depression manifests itself and how it is related to epilepsy is summarised in

figure 5. The symptoms of depression are apparent in 40-60% of PWE (Grabowska-

Grzyb et al., 2006). A number of epilepsy related factors have been associated with

depression. Having focal epilepsy has been associated with depression (Forsgren &

Nystrom, 1999) and Grabowska-Grzyb et al. (2006) found that having complex partial

seizures was also positively correlated with the experience of depression. These
authors also found that depression was more common in people with TLE with a focus
in the dominant hemisphere. This may be particularly apparent in people with mesial
temporal sclerosis (Quiske, Helmstaedter, Lux & Elger, 2000). High seizure frequency
and refractory epilepsy have been shown to be associated with feelings of depression
as have certain types of AED (Kanner & Balanov, 2002; Schmitz, Robertson &

Trimble, 1999; Mendez, Cummins & Benson, 1986). The nature of the relationship

between epilepsy and depression may be bi-directional such that history of depression
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is often much more common in people who later have a seizure (Forsgren & Nystrom,

1999: Hesdorffer, Ludvigson, Hauser & Olafssonn, 1989).

Some of the psychosocial factors that mediate depression in PWE are the patient’s

ability to adjust to the diagnosis, the experience of stigma and discrimination, feelings

of uncertainty and a lack of control due to the unpredictable nature of seizures and a

lack of social support (Chaplin, Yepez, Shorvon & Floyd, 1990; Dell, 1986; Jacoby,

1994: Hermann & Whitman, 1989; Mungas, 1982; Scambler, 1987).

10.

Depressive reaction to acquiring the label of epilepsy

Depressive reaction to social or family problems of epilepsy

Prodromal depressive feelings before a seizure

Depressive feelings as an aura
Depressive feelings as an ictal state
Postictal depressive feelings
Depressive twilight state

Epileptic depressive delirium

Endogenous depression unrelated directly to seizures, but possibly to their
increase in frequency

Depressive symptoms occurring in association with other mental illnesses,
particularly a paranoid or schizophrenic psychosis.

Fig. 5. The association between epilepsy and depression (taken from Betts, 1981).

3.3 Self-esteem, sense of mastery and self efficacy

Clinical features such as seizure severity have been identified as the most significant

predictor of self esteem and locus of control in a study which assessed quality of life in
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patients with refractory partial seizures (Smith et al., 1991). Baker, Spector ,McGrath

and Soteriou (2005) found that seizure frequency was negatively related to self esteem
in adolescents. Those who reported higher levels of knowledge about epilepsy also

reported higher levels of self esteem, which may have important implications for

treatment intervention.

Poor self esteem has been found to be prevalent in PWE in a number of studies

(Collings, 1990; Fisher et al., 2000; Jacoby et al., 1996; Levin, Banks & Berg, 1988)
and appears to be a common feature of the disorder. Clearly the prevalence of poor self
esteem among PWE has important implications for psychosocial functioning. Collings
(1990) conducted a study in the UK and Ireland on 392 PWE and found that these
individuals felt that they would have higher self esteem if they did not have epilepsy.
PWE rated their behaviours as significantly more unpredictable, handicapped, lacking

in maturity, and adaptability. They perceived themselves as lacking in value, and

dependability, less stable, and less able to cope with life. These PWE also saw
themselves as unsuccessful, less well adjusted and less happy compared to healthy

volunteers. Employment also has an important influence on self esteem. For example,

unemployed PWE have lower self esteem than those that are employed (Chaplin, 2005;

Lee, 2005; Jahoda, 1982).

Baker et al. (1993) found a relationship between anxiety, depression and sense of

mastery scores in relation to self esteem. People who had low self esteem scored hi gher

on the anxiety and depression elements of the HADS and lower on the sense of
mastery measure. Parental over protectiveness may reduce feelings of autonomy and

independence such that PWE feel a reduced sense of control in their life (McCollum,
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1981). Increasing knowledge about epilepsy through educational programmes has been

successful in increasing self esteem (Snead et al., 2004). Individual and family

counselling may also help to increase feelings of self esteem in PWE (Morrell, 2002).

The heightened uncertainty associated epilepsy and its treatment may cause the person
with epilepsy to feel that they have little control over their lives and consequently they

may experience a reduced sense of mastery. Consistent with this PWE have been found

to have a poorer sense of mastery in comparison to normal controls (De Vellis, De

Vellis, Wallston & Wallston, 1980).

Poor sense of mastery has been linked to a range of psychological variables in PWE,
such as anxiety, low self esteem, an increased likelihood of committing suicide and

feelings of helplessness (Arnston et al., 1986; Baker et al., 1993; Matthews and

Barabas, 1981).

Schachter (2005) argues that self mastery may be influential in reducing the impact of
stigma and improving compliance to medication regimes. He cites a study by Dilorio et
al. (2004) in which self efficacy and patient satisfaction accounted for most of the

variance in managing medication in a study of PWE.

3.4 Cognitive dysfunction related to epilepsy

One of the most debilitating aspects of being diagnosed with epilepsy is the impact that
recurrent seizures can have on cognitive functioning and daily life. In a study by Fisher

et al. (2000) PWE ranked cognitive impairment one of the biggest problems with
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having the disorder. Common cognitive deficits in people with epilepsy are intellectual

decline, reduced information processing speed, reduced reaction time, attentional

deficits and memory impairments (Aldenkamp, Dreifuss & Renier, 1995; Corcoran &

Thompson, 1993; Helmstaedter, Kurthen, Lux, Reuber, & Elger, 2003; Moore &

Baker, 2002).

Memory is the most frequently reported problem in PWE (Thompson & Corcoran,
1992: Corcoran & Thompson, 1993) and deficits ‘can range from poor concentration
and minor forgetfulness to gross clouding of consciousness and disorientation’ (de
Boer et al., 2008, p.542.). People with TLE and especially MTLE are particularly

vulnerable to memory deficits. Such deficits appear to be most apparent in those who

have had epilepsy for a longer duration (Hendriks, Aldenkamp, van der Vlugt, Alpherts
& Vermeulen, 2002).

Up to a quarter of PWE have learning disabilities and a half of people with learning

difficulties have epilepsy (de Boer et al., 2008). Learning can be heavily affected

because seizures can effect the individual’s level of alertness as well as the short term
storage of information. Nocturnal seizures may well interrupt sleep and interfere with

the consolidation of memory (de Boer et al., 2008). Such difficulties can clearly have

an impact on educational progress and academic attainment.

For the majority of seizure types, Aldenkamp and Bodde (2005) emphasise that
cognitive impairment arising from seizure activity can be reduced or reversed by
effective seizure control. Therefore early detection of the cognitive consequences of

seizure activity and effective seizure control are paramount in preventing long term
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cognitive dysfunction (Aldenkamp & Arends, 2004; Kent et al., 2006). This may be
especially relevant to children with epilepsy, where the negative impact of seizures on
cognitive functioning may accumulate overtime (Aldenkamp & Arends, 2004). Early

detection may be especially problematic for those with non convulsive seizures that

may go undetected.

Many seizure related variables can impact on cognitive functioning, these include
seizure type, seizure frequency, the age of onset, aetiology, duration of epilepsy, the
type and number of AED:s, interictal EEG discharges and the site of the seizure foci

(Jokeit & Schacher, 2004; Oxbury, 2000). The nature of cognitive impairment will

vary according to the location of the seizure foci. Of particular relevance to the present

thesis are TLE and FLE and the cognitive deficits associated with foci in these regions

will now be discussed.

3.4.1 Differentiating cognitive impairment between FLE and TLE

Differences in test performance between TLE and FLE are not apparent in all studies
and it should be noted that neuropsychological tests have been criticised for not
effectively distinguishing between FLE and TLE (Exner et al., 2002).

Upton & Thompson (1996) found that FLE were impaired in relation to TLE on the

Stroop task and cost estimation (estimating the price of common objects) but the

Wisconsin Card Sort task (WCST) did not reveal any differences between the groups.

Similarly Hermann, Wyler and Richey (1988) found that people with TLE made

perseverative errors on the task similar to those seen in patients with frontal lobe

involvement.
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Helmstaedter, Kemper & Elger (1996) compared the cognitive capabilities of people
with FLE and TLE. Factor analysis revealed that the test battery tapped four distinct
functions, speed and attention for timed tasks, memory span, motor coordination, and
response inhibition and maintenance. People with FLE performed significantly worse
on tests assessing response inhibition and motor control in comparison to people with
TLE. However, Exner et al. (2002) found no differences in performance between FLE
and TLE on measures of associative learning, general intelligence, mneumonic
functioning, attention and information processing speed. Equally no differences were
observed 1n set shifting, abstract conceptualisation or visuospatial processing of faces.
The only difference observed was that FLE were impaired on verbal STM span in
relation to TLE. Exner et al. (2002) highlight that test performance should be

interpreted with caution when trying to differentiate between FLE and TLE especially

prior to surgery. This 1s particularly pertinent to executive tasks such as the WCST.
Corcoran and Upton (1993) administered a modified version of the WCST and found

that people with hippocampal sclerosis were more impaired on this task in comparison

to people with unilateral TLE or FLE (Corcoran & Upton, 1993). They attributed

impairment to the heavy working memory requirements of the task and the central role

that the hippocampus plays in relation to working memory.
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