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Abstract

The present experiment examines if epilepsy and anti-epileptic drugs influence a patient’s
mental health as measured by the DAS Scale. The following experiment is a quantitative
experiment using both the DAS Scale (Lovibond & Lovibond, 1994) and an altered version
of the QOLIE-10 (Cramer, et al., 1996). 305 participants took part with 172 participants with
epilepsy and 133 participants without epilepsy. This study found that there was a significant
difference in DASS scores between these two groups with no significant differences being
found between the different medication groups. There was a significant positive correlation
between QOLIE-10 scores and DASS scores among those with epilepsy as well as a
significant negative correlation between length of diagnosis and DASS scores, showing
higher DASS scores among those diagnosed for less time. This study has shown differences
in mental health among those with epilepsy and those without, with further research needed

in relation to different medication groups.



1. Introduction

Epilepsy is one of the most common serious brain disorders which can occur at all ages and
have many presentations and causes (Duncan, et al., 2006). Epilepsy has been associated with
a higher prevalence for mental health disorders as well as an increase in suicidal ideation
(Tellez-Zenteno, et al., 2007). A study performed in the U.S found that of the 2.6 million
adults who reported having epilepsy, 90% were taking medication to try and control their
seizures (Tian, et al., 2018). Around 50 million people worldwide are estimated to live with
epilepsy (Singh, & Trevick, 2016) and with active epilepsy and anti-epileptic drugs having
been found to result in serious neurological and mental health difficulties (Tian, et al., 2018),
this study aims to investigate the mental health differences between people with epilepsy and

people without this disorder, as well as the effects of certain anti-epileptic drugs on this issue.

2. Literature Review

2.1 Epilepsy

Epilepsy is often defined by the spontaneous reoccurrence of epileptic seizures, however, a
large body of evidence has found that epilepsy can also be linked to behavioral, cognitive and
psychiatric disorders, as well as sudden death (Berg, 2011). Lhatoo, et al., 2001 has found
that death rates are higher overall than the general population in those suffering with epilepsy,
with particular concern surrounding sudden death and suicide. Within the mortality rate of
those with epilepsy, 10-20% may be accounted to sudden death, which can occur at any age
but is of particular concern with those suffering from uncontrolled tonic-clonic
seizures (Walczak, et al., 2001; Nashef, et al., 2007). Suicide risk has also been found to
become five times as likely to occur in people following the diagnosis of epilepsy

(Christenson, et al., 2007).



Explanations for these findings can be found within the impact of the underlying
structural lesions that may result in epilepsy, the effects of seizures upon the brain and the
potential shared mechanisms between epilepsy and other disorders often shared with this
illness (Berg, 2011). Some of the most common mental illnesses related to suicidal ideation
are found to be depressive disorders and anxiety disorders, which are strongly related to
stress (World Health Organization, 2017). Psychological stress is often defined as feeling of
emotional strain and pressure (“Stress”, 2013). A study performed in 2013 by Maguire, et al.,
found that the effects of status epilepticus on the brain made the individual more susceptible
to stress triggers (Maguire, et al., 2013). Van Campen et al (2014) further claimed that stress
is the most common trigger for an epileptic seizure (Van Campen, et al., 2014). With the
disruption to life caused by seizures this can exacerbate the stress and potentially cause more

seizures (Van Campen, et al., 2014).

2.2 Stress

Stress has also been found to be linked to a deficiency in serotonin (5-HT) which can lead to
a higher susceptibility to life stress (Sachs, et al., 2013). One study into this area found that a
reduction of 5-HT in mice led to problems regulating the long-term effects of early life stress
on anxiety-like behavior (Sachs, et al., 2013). Mice with a decrease in 80% of 5-HT were
shown to exhibit higher rates of anxiety-like behavior and behavioral disinhibition through
behaviors such as increased heart rate and suppressed food consumption (Sachs, et al., 2013).
Another study investigating 5-HT looked into the depletion of serotonin within rats submitted
to the pilocarpine model of epilepsy (Trindade-Filho, et al., 2008). With the hippocampus
being one of the main areas affected due to epilepsy, the hippocampus of the rats was
depleted in levels of 5-HT. A second group of rats was administered a control serum to
compare the results. Of the rats who had their serotonin levels depleted, 63% of rats evolved

to status epilepticus while only 33% of rats within the control group evolved to this stage



(Trindade-Filho, et al., 2008). The frequency of seizures during the chronic period was found
to have a significant increase (58%) among the rats with depleted level of 5-HT compared to
the rats within the control group (Trindade-Filho, et al., 2008). This study helps to show how
damaging stress can be to people suffering from epilepsy while also showing how stress can

further the progress of the illness to a more severe state.

2.3 Depression

The Genetic Absence Epilepsy Rats from Strasbourg (GAERS) clearly illustrate the link
between epilepsy and psychiatric disorders (Jones, et al., 2008). These rats were bred
specifically for the purpose of epilepsy testing through the use of a fully inbred strain of rat
exhibiting all symptoms of absence epilepsy (Depaulis & van Luijtelaar, 2006). One study of
47 GAERS and 73 nonepileptic rats subjected the rats to three different behavioural measures
— the Sucrose Preference Test to measure depression, the Elevated Plus Maze to measure
anxiety and the Open Field Arena. This study found that epileptic rats showed significantly
higher levels of behaviour associated with depression and anxiety than the nonepileptic rats,
for example, lower sucrose intake and less time in the exploratory areas (Jones, et al., 2008).
This study theorized that there was common causation between mental illness and epilepsy,
suggesting that those more susceptible to mental illness are also more likely to be diagnosed

with epilepsy (Jones, et al., 2008).

One study (2014) looked specifically at depression within epilepsy on humans using
three separate scales - Hospital Anxiety and Depression Scale [HADS]; Patient Health
Questionnaire [PHQ] 9 and PHQ 2. This study found active depression in persons with
epilepsy to be at 23.1%, and that people suffering with epilepsy had almost three times the
odds of active depression relative to those without epilepsy (Fiest, at al., 2014). Fiest, et al.,

(2014) helps to show how significantly epilepsy is associated with depression with depression



being extremely prevalent in people with epilepsy. Depression is seen as a common
comorbidity of epilepsy with problems such as increased chronic stress, learned helplessness
and unpredictable adverse events leading to the development of depression (Hoppe & Elgar,
2011). As well as people with epilepsy, it has also been found that people suffering from
seizures who do not have epilepsy also show an increased level in depression (Hoppe &
Elgar, 2011) This suggest that seizures play a large part in the development of depression
among individuals. These findings show the importance of proper identification and

management of this ongoing issue.

2.4 Overall mental health in epilepsy

A similar study to that performed by Fiest, et al. (2014) was performed in the U.S. and aimed
to look at mental illness in those suffering from epilepsy (Sajatovic, et al., 2016). This study
found that mental illness was disproportionally common in those suffering from epilepsy, as
well as finding that of the 44 individuals who enrolled in this study, 70.5% were unemployed
while 95.5% were earning less than $25,000 annually (Sajatovic, et al., 2016). With
workforce participation being seen as an important factor in public mental health and social
inclusion, and with studies finding poorer mental health among those who are unemployed, it
can be assumed that that these rates of unemployment among those with epilepsy only lead
further to issues of mental health and distress (Olesen, et al., 2013; Cylus, Glymour &
Avendano, 2015). With many of these studies focusing specifically on the effects of epilepsy
on mental health, very few controls are used for significant outside factors in humans, for
example other chronic illness, as well as not factoring in side effects of anti-epileptic drugs,
age of diagnosis and how this may have affected the participant in growing with this illness,
as well as how recent the latest seizure may have occurred for each participant. All of these

effects will be examined within the current study.
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2.5 Chronic illness

While epilepsy is considered a chronic illness, other chronic illnesses may affect each patient
differently (Falvo & Holland, 2017). Symptoms can vary over a variety of illnesses and
personal factors (Falvo & Holland, 2017). However, it has been found that while suffering
from a chronic illness can lead to severe physical effects, it can also lead to psychological,
social and work effects on the person diagnosed (Falvo & Holland, 2017). Depressive
disorders have been found to be more common in patients with a chronic illness (Moussavi,
et al., 2007) with the relationship between chronic illness and depression showing to be
bidirectional (Luppino, et al., 2010). Another study investigating this relationship used a
sample size of 286 people suffering from multiple chronic illnesses and used the Suicide
Probability Scale and Beck Depression Scale to collect data (Giirhan, et al., 2019). The
results for this study found the mean score of the individuals on the suicide probability scale
to be 68.80 and the mean score on the beck depression scale to be 15.68 showing a strong
relationship between both scales as well as a positive relationship between these scales and

chronic illness (Giirhan, et al., 2019).

While many previous studies have investigated the link between people with epilepsy
and effects on mental health, few studies investigate these results in comparison to people
without epilepsy by testing them in the same way (Van Campen, et al., 2014; Maguire, et al.,
2013). One such study that made this comparison was performed by Fiest, et al., (2014)
looking into the numbers of people with epilepsy showing active depression compared to the
numbers of people without epilepsy showing active depression. However, this study did not
control for the outside factor of other chronic illnesses that these people without epilepsy may
be suffering from. Although this study did find significant results, showing people with

epilepsy to be three times more likely to show active depression than those without, the study
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being performed for this research will aim to control for the outside factor of chronic illness

(Fiest, et al., 2014).

2.6 Length of diagnosis/Level of control

Two more factors that have been shown to affect mental health in people with epilepsy are
the length of diagnosis as well as the level of control (Taylor, et al., 2011). One study
surrounding the area of level of control took four groups of children with epilepsy, each
group showing a different level of control, and examined test scores and behavioural function
among the different groups (Williams, et al., 1996). This study found that, while type of
seizure had no effect on behavioural differences, level of control showed a significant impact
on the child’s behaviour. Behaviourally, children with lesser controlled seizures showed more
withdrawn behaviours, specifically social withdrawal (Williams, et al., 1996). One study
which investigated both levels of control and length of time diagnosed used the QOLIE-89
(Quality of Life in people with Epilepsy) to measure the patient’s quality of life using these
variables (Shetty, et al., 2011). With many studies using the QOLIE all around the world, first
created by Cramer, Perrine, Devinsky and Meador in 1996, this survey is seen as a reliable
measure for seeing how people feel about their overall quality of life when living with this
illness (Cramer, et al., 1996). The study performed by Shetty, et al., (2011) aimed to use this
survey to see how people in India felt about their quality of life and found significant results
surrounding the variables of length of diagnosis and level of control. It was found that
patients suffering with epilepsy for 15 years or longer showed a significant decrease in
quality of life, with significant reduction of physical and emotional limitations of daily
activity (Shetty, et al., 2011). As well as this, it was found that patients who had suffered a
seizure within the last ten months showed a lower mean QOL score overall, with significantly
lower scores in health perception, emotional limitation of daily activity, work and social

function, feeling of emotional wellbeing, energy/fatigue, health discouragement, seizure
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worry and attention/concentration (Shetty, et al., 2011). Another significant finding within
this study found that patients who were on more anti-epileptic drugs showed a significant
decrease in overall mean QOL scores (Shetty, et al., 2011). This shows that anti-epileptic

drugs have an effect on the patient’s quality of life as well as their overall mental health.

2.7 Anti-Epileptic Drugs

Over 150 years after the first anti-epileptic drug, Bromide, was introduced, one of the leading
reasons for failure in treatment remains to be health related quality of life (Perruca & Gilliam,
2012). Within Ireland, there are currently over 20 AEDs available including Levetiracetam,
Perampanel, Sodium Valproate, Clobazam, as well as many others (Eddy, Rickards, &
Cavanna, 2011). However, many of these drugs have been found to have adverse side effects,
including memory loss, agitation, depression, anxiety and suicidal ideation (Eddy, Rickards
& Cavanna, 2011). One study looked to examine these issues by performing 199
placebo-based studies across 11 different AEDs (Bell, Mula & Sander, 2012). This study
found that among the patients taking AEDs there were four completed suicides, however,

among the patients taking a placebo, there were none (Bell, Mula & Sander, 2012).

Another study looking into the problem of anti-epileptic drugs was performed in 2020
and aimed to look at the side effects of this medication (Mutanana, Tsvere & Chiweshe,
2020). This study found that patients taking anti-epileptic medication experienced high levels
of social isolation, dependency, low marriage rates, unemployment and low quality of life
(Mutanana, Tsvere & Chiweshe, 2020). Chapman, et al., (2013) aimed to see how people
with epilepsy felt about taking their epilepsy medication. They found that over one third of its
participants expressed strong concerns surrounding the side effects of their medication, with
55% of participants disagreeing with the statement “I would prefer to take epilepsy

medication than risk a seizure” (Chapman, et al., 2013). Anti-epileptic drugs have been found
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to affect the patients negatively in a number of ways: possibility of GABA
neurotransmission, folate deficiency, interactions with other AEDS during polytherapy and
forced normalisation (Mula & Sander, 2007). Two of the AEDs found to be highly associated
with mental health side effects are Levetiracetam and Perampanel, with patients on
Levetiracetam showing adverse mental health side effects in 13% of people prescribed and
Perampanel showing mental health side effects in 9.5% of patients prescribed (Bambardella,

2008; Rugg-Gunn, 2014).
2.8 Levetiracetam

Levetiracetam is an anti-epileptic drug commonly prescribed to people with epilepsy
worldwide as it can be used to treat partial, generalized tonic-clonic and myoclonic seizures
(Abou-Khalil, 2008). In 2017, Levetiracetam was found to be the 110™ most commonly
prescribed drug in the US (Levetiracetam — Drug Usage Statistics, 2017). Levetiracetam has
been linked to serious psychological side effects in patients, the most common of which
include agitation, hostility, apathy, anxiety, emotional lability, and depression (Gambardella,
2008). These side effects are reported in 13% of patients taking the drug. All patients
prescribed Levetiracetam must be closely monitored for suicidal tendencies (Gambardella,
2008). This shows a large increase in depression and mental health problems among patients
being prescribed this medication. These behavioural side effects were further investigated in
a study in 2014 in which 62 of the 203 patients showed behavioural side effects such as

aggression, hostility and nervousness (Halma, et al., 2014).

One study specifically focused on patients who had reported experiencing behavioural
adverse effects (BAEs) when taking Levetiracetam and brought these patients in to be
switched to a new medication while monitoring their BAEs (Yates, et al., 2015). Participants

were taking 2-3 AEDs a day, including 1-3 Levetiracetam, and brought in for a 12-week
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treatment period where they were switched to a new medication. 93.1% showed a positive
reduction in their BAEs (Yates, et al., 2015). This study shows that many patients taking
levetiracetam may benefit their quality of life by switching medication. With Levetiracetam
being commonly prescribed worldwide as an adjunctive treatment to other medication and
showing behavioural adverse effects in many of these patients, it can be assumed that this
medication is often causing more problems for patients suffering from epilepsy and reducing

their quality of life further (Lyseng-Williamson, 2011).

2.9 Perampanel

Another commonly prescribed drug which has been linked to behavioural changes is
Perampanel with counselling about the potential behavioural changes being recommended
upon prescription (Tsai, et al., 2018). One study in 2014 observed 23 patients taking this
medication. Out of the 23 patients being observed, three showed suicidal tendencies (Huber,
2014). Another study by Fergus Rugg-Gunn in 2014 investigated the side effects of this
medication in patients compared to the side effects seen in patients receiving a placebo. This
study found that there was a much greater risk of psychiatric side effects, such as aggression
and irritability, in the patients taking the Parampanel. This was found to be more likely to
occur as the dose was increased in patients (Rugg-Gunn, 2014). While 9.5% of patients
involved in the study showed symptoms of depression and anxiety, less than 5% of those

taking the placebo showed these symptoms (Rugg-Gunn, 2014).

Although the side effects of Perampanel are found to decrease as the patient gets older
(particularly above the age of 65), adolescents and young adults are commonly seen to suffer
from aggression and somnolence (Trinka, et al., 2016). With high levels of aggression often
being linked to disturbed emotional regulation and high anxiety (Neumann, Veenema &

Beiderbeck, 2010), it can be assumed that patients taking Perampanel would also show higher
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levels of anxiety as well as lower quality of life. As well as anxiety, somnolence is often
found to be associated with higher levels of depression (Plante, et al., 2016). Therefore, it can
also be assumed that Perampanel can be associated with higher levels of depression, again

leading to a lower quality of life.

2.10 Current Study

Although many studies have investigated the link between mental health and epilepsy, as well
as how the effects of length of diagnosis, recency of seizures, side effects of anti-epileptic
drugs and overall quality of life affect this mental health further, no studies to date have
investigated all of these effects in comparison to people without epilepsy while controlling
for the outside factor of other chronic illnesses having an effect on the general population
(Fiest et al., 2014; Shetty, et al., 2011; Mutanana, Tsvere & Chiweshe, 2020). This study aims
to investigate this area by examining all of these factors in comparison to people without
epilepsy who are also not suffering from any other chronic illness on the population’s mental
health. By doing so, it is hoped that people will be more aware of the mental health side
effects associated with having this illness, as well as encouraging people suffering from this
illness to ask more questions surrounding the AEDs they are prescribed and to be more aware

of the side effects that may be affecting them.

The overall effect size being targeted for this study is 100 participants overall, 50 of
whom will have epilepsy and 50 without. The effect size for the different medication groups
is aimed to be 33 on Levetiracetam alone, 33 on Perampanel alone and 33 on another
medication alone. This study will make use of the DASS (Lovibond & Lovibond, 1994) to
measure the participant’s levels of depression, anxiety and stress, both with and without
epilepsy. This study will also make use of an altered version of the QOLIE-10 (Cramer, et al.,

1996) to measure the overall quality of life for the participants with epilepsy. These scores
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will then be measured against the depression, anxiety and stress scores from the DASS to

compare how overall quality of life may affect these problems further for people with
epilepsy.
3. Hypothesis

This study will consist of four testable hypotheses:

H1: Hypothesis one suggests that people with epilepsy will show a higher DAS score overall

than people without epilepsy or any other chronic illness.

H2: Hypothesis two suggests that of the people with epilepsy, those taking AEDs will show
higher DAS scores overall than those not taking medication, while specifically those taking
Levetiracetam will show higher levels of depression than other medications (excluding
Perampanel) and those taking Perampanel will show higher levels of anxiety than those

taking other medications (excluding Levetiracetam).

H3: Hypothesis three suggests that of the patients with epilepsy, those who answered higher

on the QOLIE-10 will also show higher scores on the DASS than those who answered lower.

H4: Hypothesis four suggests that of the patients with epilepsy, those who have had the

illness for longer will show higher DAS scores as well as higher QOLIE scores.

4. Methodology

4.1 Participants

For this research, 305 participants took part within an online survey. The sample being used
for this research was research category B. This involved human volunteers from both the

general public, but also those suffering from an illness and therefore, being considered a
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vulnerable population. For this research to take place, convenience sampling was used which
resulted in the use of further snowball sampling. The participants for this survey were found
through social media sites such as Facebook, Instagram and Reddit. To find participants with
epilepsy, specific groups for people with this illness were visited and the surveys were sent
with the approval of the moderators for each group. The participants were not incentivised to

take part in any way and only took part as volunteers.

For this research, 305 participants took part overall, with 172 people having epilepsy
and 133 not having epilepsy. Overall, 189 females took, 106 males, and 8 participants
identifying as other. The age range for these participants ranged from 18 years old to 64 years
old, with a mean age of 31.77 and a standard deviation of 11.51. As well as this, the
participants with epilepsy were asked if they took medication to which 163 said yes while 8
said no. Within this group of 163 taking medication, 38 were taking Levetiracetam alone, 37
were taking Levetiracetam and another medication, one person was taking Levetiracetam and
Perampanel as well as another medication, one person was taking Perampanel alone and

finally, 4 people were taking Perampanel and another medication.

4.2 Design

The experiment took place online. It was a quantitative experiment with a mixed design. This
research used correlational, research and experimental designs by using an online survey to
gather data from a large population. The dependent variable for the first hypothesis was
overall mental health score from the DAS scale while the independent variables were
epilepsy and no epilepsy while also controlling for chronic illness. This showed the use of
experimental design by using a control. The dependent variable for the second hypothesis
was overall mental health levels on the DAS scale while the independent variables were those
taking medication and those not taking medication. Another dependent variable used for

hypothesis two was stress levels recorded on the DAS scale while the independent variables
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for this test were Levetiracetam and other medication. A third test was also run for this
hypothesis with the dependent variable being overall depression scores on the DAS scale and
the independent variables being Perampanel and other medication. For the third hypothesis,
the dependent variables being measured were QOLIE-10 scores and overall mental health
scores recorded on the DASS. The independent variable being used for this hypothesis was
participants with epilepsy. For the fourth and final hypothesis, the dependent variables being
measured were again, QOLIE-10 scores and overall mental health scores recorded on the

DASS. The independent variable being used for this hypothesis was length of time having
epilepsy.
4.3 Materials

An information sheet was used for this research project which came in a predefined form.
(See Appendix A) It assured the participant that the experiment was not harmful, ensured
participants were over 18, and explained the confidentiality surrounding this project. Next, a
consent form was provided to the participant to ensure they consented to the study (See
Appendix B). A self-reporting questionnaire asked the participant for gender, age, if they had
epilepsy, medication, when they were diagnosed and if they had a chronic illness (See
Appendix F). If the participant answered yes to having epilepsy, these questions would be
followed by the QOLIE-10 (See Appendix D). The Quality of Life in Epilepsy survey was
designed by Cramer, Perrine, Devinsky, & Meador in 1996. The original scale consists of 10
questions surrounding quality of life in epilepsy, with a higher score indicating lower quality
of life. However, for use in this survey, only two of these questions were asked. These two
questions were “How afraid are you of having a seizure within the next four weeks” and
“How much does the state of your epilepsy-related quality of life distress you overall”. This
scale uses a 4-point severity scale for the first question and a 5-point severity scale for the

second question ranging from “Not afraid at all” (score 0) to “Very afraid” (score 3) on the
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first question and “Not at all” (score 0) to “Very much” (score 4) on the second. The highest
score a participant could record would be 7 with the lowest scoring being 0. The QOLIE-10

has shown a previous reliability on Cronbach’s Alpha of 0.85 (Gao, et al, 2014).

This questionnaire was followed up by the DAS scale for all participants (See
Appendix E). The Depression Anxiety and Stress scale used as the dependent variable for this
experiment was designed by Lovibond and Lovibond in 1995. This scale consists of three 14
item self-reporting scales which measure depression, anxiety and stress. These results are
added together to give an overall mental health score. A 4-point severity scale measures how
often the participant has felt that way in the previous week, for example, “I felt that life
wasn’t worthwhile”. The lowest score a participant could record would be 0 with the highest
score being 126. This test has shown a previous reliability score using Cronbach’s Alpha of
.92 (Bilgel & Bayram, 2010). Finally, the participant would receive a debriefing form upon
completion of the questionnaire to have the study explained to them and offer numbers to call

for support if any questions caused distress to the participants (See Appendix C).

4.4 Procedure

Participants were given the link to the survey online on social media sites such as Facebook
and Reddit. The participants would use this link to enter and begin their survey. The
participants were first shown an information sheet (See Appendix A) indicating the name of
study and how the information would be stored. As well as this, the participants were told of
their right to withdraw from the study and to not answer questions if they wished. The
information sheet also confirmed that all participants would be over the age of 18. After
reading this information sheet, participants would read the consent form and click “yes” to
agree if they wished to partake in the study (See Appendix B). After consenting, the

participant would fill out the independent variable section of the questionnaire stating their
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gender, age, if they had epilepsy and if they had a chronic illness (See Appendix F). If the
participant clicked yes to having epilepsy, they would be a shown a further set of questions
asking for age of diagnosis, if they were taking medication and, if yes, which medication they
were taking. These questions were then followed up with the QOLIE-10 questions chosen for
this questionnaire (See Appendix E). After these questions, all participants were given the
DASS-42 (See Appendix D). Upon completing this, the question part of the research was
completed. The participant was then shown a debriefing form (See Appendix C), explaining
the purpose of the study and giving them numbers to call in case any distress was caused. As
well as this, the debriefing form gave the email of the researcher as well as the email of the
supervisor in case the participant had any further questions. The data was then sent to the

researcher to be analysed through SPSS.

4.5 Ethics

The PSI Code of Ethics (Code of Ethics / PSI, 2020) and DBS Ethical Guidelines were
consulted while planning the research for this study. Upon sending in the research proposal to
the DBS Ethics Committee, the research was given ethical approval to go forward for data
collection. In order to make sure the data collection was performed ethically, all participants
first read an information sheet explaining the purpose of the questionnaire, confirming they
were over the age of 18, and describing their right to withdraw as well as how the information
would be stored. The participant was then given a short consent form in which they had the
option to not partake in the study with no consequences occurring or further questions being
asked. The consent form assured all participants were able to understand the information
being given and were willing to take part in the study. If the participant chose to take part in

the study, all of their data would remain anonymous.
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The risk of identification was a critical issue surrounding this study with information
such as gender, diagnosis and medication received all being recorded. In order to take
measures to avoid participants being identified, no information surrounding location, names,
or other identifiable information was asked for. As well as this, the participant’s IP address
was hidden to prevent this being used to trace back to them. All questionnaires being used in
this study were confirmed to be reliable and ethical to use. If any of the questions being asked
caused distress to the participant, the debriefing sheet provided numbers to call for help. As
well as this, the participant was given a number to contact the researcher for any further
information or if they wished to withdraw from the study later. No participant was forced to
answer any of the questions given as well as no strong, identifiable information being
recorded. All participants could choose to leave any question blank if they wished. The study
itself should not have caused any unnecessary mental or physical harm to the participants
with the study itself showing benefits and scientific value that outweighed the negatives. All
of this showed the study to be in line with PSI Ethical Codes as well as DBS Ethical

Guidelines.

5. Results

5.1 Descriptive Statistics

Descriptive statistics were run for overall mental health levels across epilepsy. With higher
numbers showing a lower mental health score, the mean number being significantly higher in
the group with epilepsy (Epilepsy: 51.53; No Epilepsy: 32.05) indicates a relationship

between lower mental health levels and diagnosis of epilepsy.

Table 1: Descriptive Statistics of DASS Scores across Epilepsy vs No Epilepsy

Epilepsy Yes No
Mean 51.53 32.05
SD 30.14 27.04




Variance
Skewness
Kurtosis
Range
Min

Max

908.4
.09
-.79
122

122

731.03
1.00
1.31
17

106
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Descriptive statistics were run for overall mental health scores among different
lengths of diagnosis with epilepsy. Higher numbers indicated a higher level of mental health
distress while lower numbers recorded showed a lower level of mental health distress
amongst the individual. With the minimum score seeming to increase with higher length
(0-31), this indicates there is a connection between overall mental health and length of

diagnosis.

Table 2: Descriptive Statistics of DASS Scores across Length of Diagnosis

0-4 5-9 10-14 15-19  20-24 25-29 30-33
Mean 56.54 50.55 58.17 41.5 57.42 49.67 46
SD 31.46 29.57 28.2 343 11.63 29.24 21.21
Variance 1034.84  880.22 830.44  1237.92 221.79  1068.17 450
Skewness .03 -.24 -.26 2 -.37 7 0
Kurtosis -93 -.83 23 -.36 928 0 0
Range 122 101 119 108 58 62 30
Min 0 0 0 3 39 5 31
Max 122 101 199 111 97 67 61

Descriptive statistics were run for overall Depression scores on the DASS for the
different groups of medication. The highest a participant could score overall is 42 which

indicates high levels of depression while the lowest a participant could score is 0 which



23

indicates no levels of depression. The overall mean for Levetiracetam was found to be 16.51,

for Perampanel, 18.25, and for other medications, 16.22.

Table 3: Descriptive Statistics of Depression Scores across Medication

Levetiracetam Perampanel Other
Mean 16.51 18.25 16.22
SD 11.02 12.04 11.05
Variance 121.34 144.92 122.03
Skewness .14 51 A1
Kurtosis -1.09 -2.63 -1.1
Range 37 26 39
Min 0 7 0
Max 37 33 39

5.2 Hypothesis 1

A one-way between subjects ANOVA was conducted to compare the effect of epilepsy and
other chronic illness on overall DASS scores in people with epilepsy, people without epilepsy
and without any other chronic illness, and people with epilepsy and with another chronic
illness. It was found that there was a significant effect of having epilepsy or another chronic
illness on overall DASS scores at the p < .05 level for all three conditions [F(2, 291) = 20.80,
p = <.000]. Post hoc comparisons using the Tukey HSD test indicated that the mean score for
epilepsy (M = 51.53, SD = 35.01) was significantly different to the group without epilepsy or
other chronic illness (M = 28.09, SD = 22.72) with an overall p value of p < .000. The post
hoc also indicated that the group without epilepsy or other chronic illness (M =28.09, SD =
22.72) was significantly different to the group with epilepsy and with another chronic illness
(M =44.19, SD = 35.04) with an overall p value of p <.016. However, the epilepsy group did

not differ significantly from the epilepsy and another chronic illness group.
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Figure 1 - Epilepsy/DASS Score Bar Chart
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5.3 Hypothesis 2

With hypothesis 2 suggesting an overall difference in DASS scores between people taking
medication and people not taking medication, as well as the difference in overall depression
scores between those on Levetiracetam and those not taking Levetiracetam or Perampanel
and overall anxiety scores between those on Perampanel and those not taking Perampanel or
Levetiracetam, three independent T-tests were run to test for all of these predictions. There
was no significant effect on DASS scores between people taking medication and people not
taking medication (¢#8.16 = .96, p = .352) despite those on medication showing a higher mean

(M = 51.95) than those not taking any (M = 24.43). This means the null must be accepted.

With an independent T-test also being run to see the difference in overall depression
scores between those taking Levetiracetam and those not taking Levetiracetam or
Perampanel, no significant effect was found on overall depression scores between these two

groups (¢148.76 = .16, p = .856). Therefore, the null must be accepted. A final independent



25

t-test was run to see the difference in overall anxiety score between those taking Perampanel
and those not taking Perampanel or Levetiracetam. Again, no significant effect was found on
overall anxiety scores between those taking Perampanel and those not taking Perampanel or
Levetiracetam (#4.85 = -.47, p = .541). This means that the null must be accepted for all three

parts of this hypothesis.

5.4 Hypothesis 3

For hypothesis 3, a Pearson’s correlation was run to see the strength of the relationship
between the QOLIE-10 scores and the overall DASS scores. There was found to be a positive
correlation between the two variables (r = .484, n = 172, p = <.000). With the r value showing
a high correlation of .484, this shows a strong relationship between the two variables. A
scatterplot summarizes the results (Figure 2). Overall, there was a positive correlation
between QOLIE-10 scores and overall DASS scores. Higher scores on the QOLIE-10 were

correlated with higher scores on the DASS.
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Figure 2 - QOLIE-10/DASS scatterplot 1 1
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5.5 Hypothesis 4

For hypothesis 4, the strength of the relationship between length of time diagnosed with
epilepsy and overall QOLIE-10 scores and overall DASS scores was tested using a Pearson’s
correlation. There was found to be a significant, negative correlation between length of time
with epilepsy and overall mental health scores (r =-.156, n= 161, p = .048). With the r value
showing to be less than 0, this indicates a strong negative relationship between the two
variables. This has shown the hypothesis to be wrong in a significant manner, instead
showing mental health scores to decrease with length of time diagnosed. The Pearson’s
correlation run to see the strength of the relationship between length of time diagnosed and
QOLIE-10 scores showed the relationship to be insignificant (r = -.105, n = 168, p = .177).

This means the null must be accepted.
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Figure 3 - Length with DASS Scores
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6. Discussion
6.1 Interpretation

This study aimed to investigate the mental health differences between people with epilepsy
and people without this disorder, as well as the effects of certain anti-epileptic drugs on this
issue, in particular Levetiracetam and Perampanel using both the DASS scale by Lovibond
and Lovibond (1995) and the QOLIE-10 by Cramer, et al., (1996). It was hypothesized that
individuals with epilepsy would have a higher overall DASS score than those without this
illness and without any other chronic illness. This study found that people diagnosed with the
illness epilepsy scored higher on the DASS than people without this illness and without any
other chronic illness. This indicates that people diagnosed with this illness have a lower
mental health than those without the illness. This study also hypothesized that of the
individuals with epilepsy, those who scored higher on the QOLIE-10 would also score higher
on the DASS. It was found that of the individuals with epilepsy, those who scored higher on
the QOLIE-10 also scored higher on the DASS. This is in line with the hypothesis and shows

a link between quality of life perceived in those with epilepsy and overall mental health. This
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study did not find any significant difference in depression or anxiety scores surrounding the
different medications Levetiracetam and Perampanel despite hypothesising that
Levetiracetam would lead to higher levels of anxiety and Perampanel would lead to higher
levels of depression. Finally, this study hypothesised that, of those with epilepsy, individuals
who had been diagnosed longer would show a higher overall DASS score as well as a higher
QOLIE-10 score. The link between length of diagnosis and QOLIE-10 scores was not found
to be significant, however with the study showing that length of diagnosis had a significant
negative affect on DASS scores, this indicates that those diagnosed with the illness for a
shorter time show more levels of depression, anxiety and stress instead of those diagnosed for

a longer period of time.

Many of these findings are in line with previous research surrounding this area,
however some of the findings are in direct contrast to previous research performed. Previous
studies surrounding the area of mental health and epilepsy have found epilepsy to be strongly
correlated with mental health issues as well as suicidal ideation (Tellez-Zenteno, et al., 2007).
One study, using rats, found that levels of serotonin (5-HT) were decreased in the rats with
epilepsy, with the illness affecting their hippocampus and, therefore, direct levels of 5-HT
(Trindade-Filho, et al., 2008). Another study using rats looked into the area of both
depression and anxiety on rats with epilepsy. Using 47 rats with epilepsy and 73 rats without,
it was found that the rats with epilepsy performed significantly worse in tests measuring
behaviours of depression and anxiety, suggesting a link between epilepsy and these two
mental health problems (Jones, et al., 2008). These studies are in line with the research
performed for this study, showing people with epilepsy to have higher levels of depression,
anxiety and stress than people without this illness and without any other chronic illness. It
was important for this study to control for chronic illness in those without epilepsy with

previous studies showing a strong link between chronic illness and mental health (Luppino, et
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al., 2010). Falvo & Holland (2017) found that people suffering from chronic illness not only
suffered from severe physical effects, but also showed higher levels of psychological, social
and work problems. This effect was important to be controlled for within this study in order
to perform a direct comparison between those with epilepsy and those without, while not

having any other factors affect this comparison.

Previous studies have looked into the effects of epilepsy on quality of life using the
QOLIE-10 (Cramer, et al., 1996). Shetty, et al., (2011) found that patients with epilepsy
showed a significant reduction in physical and emotional limitations on their daily life. This
finding is in line with the findings from this study, showing overall QOLIE-10 scores to have
a significant impact on DASS scores, showing higher levels of emotional limitations. While
previous studies have found significant effects of anti-epileptic drugs on the mental health of
those with epilepsy (Mutanana, Tsvere & Chiweshe, 2020; Bell, Mula & Sander, 2012), this
study did not find this to be a significant factor on an individual’s mental health. With the
medications Levetiracetam and Perampanel showing severe mental health side effects in
previous studies (Rugg-Gunn, 2014; Yates, et al., 2015), particularly depression and anxiety,
this study assumed that these links would be found within these medications. However, no
significant results were found to be linked to these medications and depression and anxiety.
This shows a direct contrast to previous studies within this area. The final hypothesis aimed
to look at the effects of length of diagnosis on QOLIE-10 scores and overall DASS scores.
With the previous finding by Shetty, et al., 2015 showing a significant link between length of
time diagnosed and overall QOLIE-10 scores, with people diagnosed for a longer time
showing a lower quality of life, this study assumed the same result would be found (Shetty, et
al., 2015). Although the results for this study were found to be significant for correlation
between length of diagnosis and DASS scores, this correlation was found to be a negative

correlation, instead indicating that those who had been diagnosed for a shorter amount of
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time showed higher DASS scores, indicating higher levels of depression, stress and anxiety. It
is possible that the participants diagnosed for longer within this study may have had a higher
level of control than the participants only diagnosed for a shorter time. If this is the case, the
level of control could have a direct effect on the participant’s mental health with previous
findings by Williams, et al., (1996) showing children with lesser controlled epilepsy to suffer
from more behavioral problems such as withdrawn behaviors and social withdrawal
(Williams, et al., 1996). With the NHS stating that epilepsy is usually lifelong but is more
likely to be controlled after a longer period of time, it may be assumed that this is the reason
behind the negative correlation (NHS Website, 2020). The Pearson’s correlation run for
QOLIE-10 scores and length of time diagnosed did not find any significant results, therefore

showing a direct contrast to the previous findings by Shetty, et al., 2015.

6.2 Critical Evaluation

The current study has shown strengths in the use of a large sample size. Overall, 205
participants took part, 172 of which had epilepsy and 133 who did not, showing a much
larger sample size than the effect size expected of 100 participants while keeping an
appropriate balance in groups. This large sample size and good balance of participants with
epilepsy and without has helped to lead to more accurate results and a good comparison
between groups. This comparison may have helped to find the accurate finding of difference
in depression, anxiety and stress between these two groups. As well as this, strengths can be
seen in the use of a control by asking participants if they had been diagnosed with another
chronic illness. With chronic illness being shown to have an effect on mental health
(Luppino, et al., 2010), it was important this factor was controlled for in the participants
without epilepsy in order to get an accurate comparison between those with epilepsy and
those without. Another strength can be found in this study with the use of two reliable scales

being used. The QOLIE-10 had shown a previous reliability of .92 (Bilgel & Bayram, 2010).
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The DASS had previously shown a reliability of .85 in a study by Gao, et al. (2014). These
scales were chosen in order to find a strong reliability for this study as well. Using
Cronbach’s Alpha for these scales during this study, the QOLIE-10 was shown to have a
reliability of .67 and the DASS was shown to have a reliability of .95. With studies from 0.6
to 0.7 indicating an acceptable reliability and studies from 0.8 to 0.95 indicating a strong

reliability, the scales used for the current study can be seen as reliable.

Weaknesses were also found in this study with the comparison of unbalanced groups
for hypothesis 2. With 38 people taking Levetiracetam alone, 37 taking Levetiracetam and
another medication, one person taking Levetiracetam and Perampanel as well as another
medication, one person taking Perampanel alone, 4 people taking Perampanel and another
medication and finally, 83 taking another medication only, it was not possible to accurately
compare these different groups. With such small numbers being recorded for the Perampanel
group and such high numbers being recorded for the other medication only group, these
results could not be accurately compared as only four participants taking Perampanel alone
cannot show an accurate recording of the results. As well as this, with only 38 people taking
Levetiracetam alone compared to 83 taking another medication only, these results can also
not be seen as accurate. Although the numbers recorded for the Levetiracetam group were
equal to the effect size anticipated, the high numbers recorded for the other medication group
alone were higher than the expected effect size of 33, showing an unequal balance. As well as
this, the overall recorded number for Perampanel was shown to be much smaller than the
anticipated effect size of 33. Another weakness can be seen in this study with the use of only
three medication groups. By only examining the results of Perampanel, Levetiracetam and
other medications, the group of other medications may have caused in imbalance in scores.
Other medications may have included a large number of other AEDs with possible similar

side effects to those seen in the other medications. Due to time restraint, it was not possible to
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investigate all of these medications which may have led to the results showing as null for the

second hypothesis.

It would be recommended for future research that all groups of medication are
investigated in order to record an accurate comparison of all AEDs to see which medications
are leading to stronger mental health side effects and which AEDs are showing less. This
would be an important area of research in order to see which medications may be better for
individuals with epilepsy compared to the medications that may cause more side effects and,
if prescribed to an individual, they should be given strong warnings surrounding the possible
effects as well as offered help for possible mental health deterioration. As well as this, it
would be recommended that any future research performed in this area also controls for areas
such as chronic illness in order to receive an accurate comparison between the groups being

recorded alone without any outside factors affecting these results.

The findings of this current study show that epilepsy has an effect on an individual’s
mental health. This finding should help to show why an individual should be offered help for
not only their epilepsy upon diagnosis, but also their mental health. As well as this, these
findings have shown that individuals recently diagnosed may have a higher chance of
suffering mental side effects and therefore, should be offered more help early on in this
illness. Although no significant findings were found between the different medication groups,
it would be highly recommended that more research is performed within this area to see if the

differing medication groups may need more or less help for this area.

Overall, this study has found that diagnosis of epilepsy shows a higher chance of
depression, anxiety and stress than those without epilepsy or any other chronic illness. This
study has also found that individuals recently diagnosed are more at risk of these effects than

those living with the illness for a longer amount of time as well as individuals living with
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epilepsy with higher scores of depression, anxiety and stress showing a lower quality of life
as recorded on the QOLIE-10. These findings should show how important it is that
individuals diagnosed with this illness should be offered help for their mental health,
especially early on in this diagnosis. Further research into the area of different AEDs is
recommended to fully assess the impact these drugs may have. With the current study
showing a strong reliability of .95 for the DASS and .67 for the QOLIE-10, it can be assumed
that these findings are accurate and should, therefore, be applied within the area of diagnosis

of epilepsy.
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Appendix A — Information Sheet

Information Sheet

Effects of Epilepsy and Anti-Epileptic Drugs on Mental Health as measured by the DAS Scale

My name is Hannah Keely and | am conducting research in the Department of Psychology that
explores Epilepsy. This research is being conducted as part of my studies and will be submitted for
examination.

You are invited to participate in a research study that will form the basis for an undergraduate thesis.
Please read the following information before deciding whether to participate.

What are the objectives of the study? The nature of this study requires participants to complete a
set of surveys to explore the following topic.

Why have | been asked to participate? | would like to collect information from different people
regarding mental health and epilepsy.

e Must over 18 years of age

What does participation involve? You are invited to take part in this study and participation involves
completing and returning the attached anonymous survey. While the survey asks some questions that
might cause some minor negative feelings, it has been used widely in research. If any of the questions
do raise difficult feelings for you, contact information for support services are included on the final
page. Participation is completely voluntary and so you are not obliged to take part.

Right to withdraw Participants have the right to withdraw from the research at any time for whatever
reason. Participation is anonymous and confidential. Thus, responses cannot be attributed to any one
participant. For this reason, it will not be possible to withdraw from participation after the
guestionnaire has been collected.

Are there any benefits from my participation? While there will be no direct benefit from
participation studies like this can make an important contribution to our understanding this topic
further. As such, the findings from this study may be presented at national and international
conferences and will be submitted for publication in peer-reviewed journals. Interim and final reports
will be prepared. However no individual participant will be identified in any publication or
presentation. Individuals will not be offered any monetary or other rewards for their participation.
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Are there any risks involved in participation? There are no known risks associated with
participation. Any inconvenience involved in taking part will be limited. Any questions prior to
participation can be asked following the review of this sheet. After participation, a debriefing stage
will be offered where any further questions will be answered, or any questions can be emailed to my
email address below.

Confidentiality All individual information collected as part of the study, be used solely for research
purposes. The questionnaires will be securely stored and data from the questionnaires will be
transferred from the paper record to electronic format and stored on a password protected
computer. They will be stored safely and will not be publicly displayed or published without prior
consent. Data collected is stored in the EU, for five years, and will be used for research purposes to
generate research content such as publications and presentations.

Please note this research has been ethically approved by the DBS College Human Research Ethics
Committee.

Contact Details
Should you require any further information about the research, please contact

Hannah Keely, -@mydbs.ie. My supervisor can be contacted at -@dbs.ie

Thank you for taking the time to complete this survey.
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Appendix B — Consent Form

| have read and understood the attached Information Sheet regarding this study.

Yes / No

| understand that | am free to withdraw from the study at any time without giving a reason and
without this affecting me.

Yes / No

| agree to take part in the study, the results of which will be published.

Yes / No

| agree to have my data relating to this study to be stored confidentially as described in the
Information Sheet.

Yes / No

| consent to participating in the study.

Yes / No
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Appendix C — Debrief Sheet
Thanks!

Thank you for participating as a research participant in the
present study examining the effects of epilepsy and anti-epileptic
drugs on mental health. The present study tests for the effects of
this illness and medication on the patient’s levels of depression,
anxiety and stress using the DASS scale (Lovibond & Lovibond,
1995). Your response has been recorded.

These measures are widely used in research however if you feel
that answering this survey has raised some issues for you, please
consider contacting some of the support services listed below, or
speak to a friend, family member or professional.

Aware:

The Aware Support Line 1890 303 302
Available Monday - Sunday, 10am to 10pm.
Email for support at: supportmail@aware.ie

Samaritans Call on: 116 123
Available 24hrs a day, 365 days a year. Free to call.
Email: jo@samaritans.org

Befrienders Worldwide:

Website: befrienders.org

Available 24hrs a day, 7 days a week

Helpline based on country. Listed on website.


mailto:supportmail@aware.ie
mailto:jo@samaritans.org

Appendix D — DASS
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DAS S

Date:

Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the statement
applied to you over the past week. There are no right or wrong answers. Do not spend too much time
on any statement.

The rating scale is as follows:

0 Did not apply to me at all

1 Applied to me to some degree, or some of the time

2 Applied to me to a considerable degree, or a good part of time
3 Applied to me very much, or most of the time

A 0N

© 00 N O O

11
12
13
14

15
16
17
18
19

20

| found myself getting upset by quite trivial things
| was aware of dryness of my mouth

| couldn't seem to experience any positive feeling at all

| experienced breathing difficulty (eg, excessively rapid breathing,

breathlessness in the absence of physical exertion)

| just couldn't seem to get going

| tended to over-react to situations

| had a feeling of shakiness (eg, legs going to give way)
| found it difficult to relax

| found myself in situations that made me so anxious | was most
relieved when they ended

| felt that | had nothing to look forward to

| found myself getting upset rather easily

| felt that | was using a lot of nervous energy
| felt sad and depressed

| found myself getting impatient when | was delayed in any way
(eg, lifts, traffic lights, being kept waiting)

| had a feeling of faintness

| felt that | had lost interest in just about everything
| felt | wasn't worth much as a person

| felt that | was rather touchy

| perspired noticeably (eg, hands sweaty) in the absence of high
temperatures or physical exertion

| felt scared without any good reason

O O O o o O O O O o o O o o

o O O o o

N N D DD DN N D D DD DN N N N DN

N N N N DN

W W W wWw w W W W w w W W w w

W W W W w
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21 | felt that life wasn't worthwhile 0 2 3
22 | found it hard to wind down 0 2 3
23 | had difficulty in swallowing 0 2 3
24 | couldn't seem to get any enjoyment out of the things | did 0 2 3
25 | was aware of the action of my heart in the absence of physical 0 2 3
exertion (eg, sense of heart rate increase, heart missing a beat)
26 | felt down-hearted and blue 0 2 3
27 | found that | was very irritable 0 2 3
28 | felt | was close to panic 0 2 3
29 | found it hard to calm down after something upset me 0 2 3
30 | feared that | would be "thrown" by some ftrivial but 0 2 3
unfamiliar task
31 | was unable to become enthusiastic about anything 0 2 3
32 | found it difficult to tolerate interruptions to what | was doing 0 2 3
33 | was in a state of nervous tension 0 2 3
34 | felt | was pretty worthless 0 2 3
35 | was intolerant of anything that kept me from getting on with 0 2 3
what | was doing
36 | felt terrified 0 2 3
37 | could see nothing in the future to be hopeful about 0 2 3
38 | felt that life was meaningless 0 2 3
39 | found myself getting agitated 0 2 3
40 | was worried about situations in which | might panic and make 0 2 3
a fool of myself
41 | experienced trembling (eg, in the hands) 0 2 3
42 | found it difficult to work up the initiative to do things 0 2 3
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Appendix E- QOLIE-10

13.How afraid are you of having a seizure in the next four weeks?

Not afraid at Not very Somewhat Very
all afraid afraid afraid

i i i i

14.How much does the state of your epilepsy-related quality of life distress you
overall?

Notatall Somewhat Moderately A lot Very much

i i i i i
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Appendix F — Variable Questions
Variable Questions

6.Which gender do you identify as?

Male

Female
O Other
i

Prefer not to say

7What age are you?

8.Do you have epilepsy?

i
Yes

f-ﬁNo

9.Do you take medication for this illness?

C Yes

tﬂNo

10.Which of these medications are you currently taking? (Tick all that apply)
r

Levetiractem (Keppra)

Perampanel (Fycompa)

= Other

11.ls your epilepsy considered controlled?

i
Yes

f-ﬁNo

12What age were you diagnosed with epilepsy?

15.Apart from epilepsy, do you suffer from any long-term chronic ilinesses? (l.e.
Any condition lasting 6 months or longer?)

i
Yes

FNo



