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Epilepsy and psychogenic nonepileptic seizures (PNES) are associated with reduced health-related quality of life
(HRQoL). The present study investigated the profile, relationship, and predictive power of illness perceptions,
psychological distress (depression and anxiety), seizure activity, and demographic factors on HRQoL in these pa-
tient groups. Patients with epilepsy (n=62) and PNES (n=45)were recruited from a United Kingdom hospital
and frommembership-led organizations for individuals living with seizures. Patients completed a series of self-
report questionnaires assessing: anxiety (GAD-7), depression (NDDI-E), illness perceptions (B-IPQ), HRQoL
(NEWQOL-6D), and seizure frequency and severity (LSSS-3). Correlational and hierarchical multiple regression
analyses were conducted. Patients with epilepsy reported higher HRQoL and scored lower on measures of
depression and anxiety. Patients with PNES perceived their condition as more threatening overall. In both
conditions, HRQoL was negatively correlated with more severe illness perceptions and psychological
distress. In epilepsy and PNES, psychological distress (epilepsy: 27%; PNES: 24.8%) and illness perceptions
(epilepsy: 23.1%; PNES: 23.3%) accounted for the largest amount of variance in HRQoL. Clinical factors were
found not to be significant predictors, while demographic factors predicted HRQoL in epilepsy (12.6%), but not
in PNES. Our findings support the notion that psychological factors are a stronger predictor of HRQoL in epilepsy
and PNES than condition-related and demographic variables. Prior research suggests that anxiety and depression
are key predictors of HRQoL; this study demonstrates that the relationship between illness perceptions and
HRQoL is similarly close. These findings highlight the importance of addressing patients' beliefs about their
condition.

© 2016 Elsevier Inc. All rights reserved.
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1. Introduction

Epilepsy is a common neurological condition affecting between 5
and 10 per 1000 people in the United Kingdom (UK) [1]. It is a disorder
of the brain characterized by recurrent seizures [2]. Psychogenic
nonepileptic seizures (PNES) are one of the most important differential
diagnoses of epilepsy. PNES superficially resemble epileptic seizures,
but are not associated with epileptiform activity. Instead, most PNES
are understood as a dissociative response to threatening internal or ex-
ternal stimuli [3]. PNES account for nearly 20% of presentations to sei-
zure clinics [4].

Health-related quality of life (HRQoL) is reduced in epilepsy and
PNES [5]. Both patient groups have to adjust to living with seizures
and are at an increased risk of experiencing stigma [6,7] and developing
psychiatric conditions, such as,mood, personality, and anxiety disorders
, University of Sheffield, Royal
ited Kingdom.
awlings),
.ac.uk (M. Reuber).
[8,9]. Despite these commonalities, quantitative and qualitative re-
search has indicated differences between patients' subjective accounts
of livingwith epilepsy and PNES, perhaps reflecting the different etiolo-
gies of these disorders [10–12]. What is more, although findings in dif-
ferent studies are not completely consistent, patient groups with PNES
tend to score higher than those with epilepsy on measures of anxiety,
dissociation, and somatization and lower on measures of HRQoL [5,9].
There also tend to be clear demographic differences between cohorts
with PNES or epilepsy which need to be taken into account in compar-
ative studies; whereas epilepsy affects similar numbers of men and
women, three quarters of patients with PNES are female, and the age
at seizure onset is typically lower in epilepsy [13].

Systematic reviews have explored the most important factors con-
tributing to the reduction in HRQoL in epilepsy and PNES. In epilepsy,
Taylor et al. [14] reviewed 93 studies demonstrating that psychological
variables (e.g. depression and anxiety) contributed 30–35% of the vari-
ance in HRQoL. Condition variables (e.g. seizure frequency and severity)
accounted for up to 20% and demographics variables (e.g. age, gender)
were “generally” found to have no significant relationship, while
the association of educational level was inconsistent across studies. An
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equivalent systematic review of HRQoL in PNES by Jones et al. [15]
based on 14 studies found that interpersonal and psychological factors
(in particular, depression and anxiety) were negatively correlated
with HRQoL, while condition and demographic variables were not sig-
nificantly associated.

Neither of these systematic reviews considered the effect of illness
perceptions on HRQoL although this psychological variable has been
demonstrated to have an important influence on HRQoL in other medi-
cal conditions [16]. Illness perceptions are subjective emotional and
cognitive representations about illness. Research into illness percep-
tions has predominately been based on the self-regulation model of
health. This suggests that individuals are active problem solvers, and
in response to a health threat, will generate a mental representation
that can then be used as a framework to motivate coping behaviour
and illness appraisal [17–19].

There are five components of illness perceptions that can be reliably
investigated using the Illness Perception Questionnaire (IPQ) [20] or the
Brief IPQ [21]. These are the perceived symptoms, consequences, prob-
able cause, likely duration, and the extent towhich thepatient perceives
that the condition can be cured or kept under control. Using the Brief
IPQ, the components can be computed to create an overall perception
reflecting how threatening or benign the illness is perceived to be.
Illness perceptions have previously been explored in neurological
symptom disorders including epilepsy and PNES, using the aforemen-
tioned questionnaires [22–28].

In Greek childrenwith epilepsy (10–18 years), Rizou et al. [29] dem-
onstrated that, when age and seizure severity were controlled for, the
different components of illness perceptions accounted for 36.6%
(p b 0.001) of the variance in HRQoL. Shallcross et al. [29] found in pa-
tients with epilepsy that the perception of how threatening the illness
is overall mediated the relationship between depression and HRQoL,
even if demographic and condition variables were controlled for. Simi-
larly, in a study of 50 patients with PNES, Novakova et al. [30] reported
that a more threatening view of the illness was associated with lower
mental (rho = 0.7, p = 0.001) and physical (rho = 0.44, p = 0.001)
HRQoL components.

In summary, there is evidence to suggest illness perceptions have a
significant relationship with HRQoL in individuals with medical disor-
ders including epilepsy and PNES. However, the relationship or predic-
tive value of the individual components of illness perceptions onHRQoL
has not been studied extensively or compared directly in adult samples
of patientswith epilepsy or PNES. Factors determiningHRQoL in chronic
disorders, such as epilepsy and PNES, can provide insight into patients'
subjective illness experience and the nature of the disorder [31].

The first aim of the present study was to explore and compare the
condition and psychological profile of patients with epilepsy on the
one hand, and those with PNES on the other. Understanding the differ-
ences between the two conditions can highlight potential targets for
treatment, aswell as offer implications for making a differential diagno-
sis and prognosis. We hypothesized that patients with PNES would re-
port higher scores on anxiety and depression and a lower HRQoL.
Patients would also hold different beliefs about their condition includ-
ing the perceived threat.

The second aimwasmore specifically to investigate the relationship
and determine the predictive power of a range of factors on HRQoL:
psychological factors (illness perceptions and psychological distress)
and condition-related features (seizure duration, frequency, and
severity). In light of the fact that prior research has reported inconsis-
tencies between the association of demographic factors (age, gender
and education) and HRQoL, we also investigated this as a potential
factor.

Our study tested the hypothesis that there is a significant correlation
between HRQoL and psychological variables in patients with epilepsy
and those with PNES. Secondly, we expected that psychological
variables would account for the largest variance in HRQoL in both
conditions.
2. Methods

2.1. Patients

Patients were recruited from outpatient neurology clinics at the
Royal Hallamshire Hospital, Sheffield (UK). To maximize recruitment,
patients were also recruited frommembership-led organizations for in-
dividuals who experience seizures (see acknowledgements for the list
of organizations). Recruitment took place between October 2015 and
July 2016. All patients were either from the UK (89.7%) or the United
States (10.3%). This datasetwas collected in the context of a randomized
control trial investigating the effects of a writing intervention for pa-
tients with seizure disorders. The data presented in this study have
been extracted from patients' baseline measures. The North of Scotland
Research Ethics Committee granted ethical approval for this study.

Patients were included in the present study if they: were over the
age of 18 years; had experienced at least one seizure in the last twelve
months; had a diagnosis of epilepsy or PNES (patients with comorbid
epilepsy and PNES were excluded); were able to provide informed con-
sent and complete a demographic and clinical questionnaire without
help (i.e. have a sufficient understanding of English and no recognized
learning difficulties). Patients recruited through membership-led orga-
nizations were asked to self-report their diagnosis: epilepsy or PNES
(patients were not eligible if theywere currently undergoing clinical in-
vestigations to obtain a seizure diagnosis or if there was any doubt
about the diagnosis).

All self-reported diagnoses of patients recruited at the Royal
Hallamshire Hospital were confirmed by review of the hospital records.
Patientswere only included if they had a clear diagnosis of either epilep-
sy or PNES formulated by a Consultant Neurologist on the basis of all
available clinical evidence (sometimes but not always including video-
EEG recorded habitual seizures). When possible, confirmation of the
self-reported diagnoses of patients recruited through membership-led
organizations was sought from their General Practitioner (GP). Howev-
er, patients were not excluded if GPs failed to respond to our requests
for diagnostic confirmation.

A sample size calculation revealed that using the alpha level (p =
0.05), with 90% power, and a correlation of at least 0.5, that a sample
size of 31 was required (N0.5 is classified as a strong relationship). The
data from 45 patients with PNES and 62 patients with epilepsy were
analysed.

2.2. Recruitment

This was a cross-sectional study. Patients recruited from outpatient
neurology clinics were sent a participant information sheet at least
48 h before their appointment with a Consultant Neurologist. On the
day of their appointment, the patient was approached in the waiting
room by G.R. and invited to take part in the study. Patients who agreed
to take part were asked to complete a set of self-report measures. Pa-
tients recruited from membership-led organizations replied to an ad-
vert for a study of a writing intervention designed to help patients
with seizure disorders. The patient then contacted G.R. who gained
written informed consent and provided access to an online form
where patients could complete the self-report measures.

2.3. Measures

2.3.1. Demographic and medical information
This included age, gender, years in education, current diagnosis

(PNES, epilepsy), duration since seizure onset, and the date of their
last seizure.

2.3.2. Anxiety
The Generalized Anxiety Disorder (GAD-7) instrument is a seven-

item scale used as a screening tool and severity measure of mild



Table 1
Mann-Whitney-U analysis and chi-square test. Scores reflect median (IQR) unless other-
wise stated.

Epilepsy PNES P value

Demographic variables
Female 69.4% 91.1% 0.005
Age (years) 39.5 (22) 38 (22) 0.32
Education (years) 15 (5) 15 (5) 0.57

Condition variables
Duration (years) 17 (21.5) 3.3 (6.75) b0.001
Frequency (last 4 weeks) 2 (3) 14.5 (35.25) b0.001
Severity of seizures 50 (62) 50 (30) 0.53

Psychological variables
HRQoL 0.765 (0.22) 0.68 (0.2) 0.01
Psychological distress 19.5 (13.5) 27 (17.75) b0.001
Depression 14 (7) 18 (5.75) b0.001
Score N 15 43.5% (27) 75.6% (35)
Anxiety 5 (8) 9 (12) 0.001
None (0–4) 43.5% (27) 17.8% (8)
Mild (5–9) 29% (18) 33.3% (15)
Moderate (10–14) 14.5% (9) 13.3% (6)
Severe (N15) 13% (8) 35.6% (16)
Illness perception total 47 (20.25) 55 (16.25) 0.001
Consequences 6 (3) 8 (3) b0.001
Timeline 10 (3) 8 (3) 0.06
Personal control 6 (5) 7 (4) 0.15
Treatment control 4 (3) 6 (6) 0.04
Symptoms 6 (4) 8 (4) b0.001
Concern 7 (3) 8 (5) 0.008
Understanding 3 (4) 3 (6) 0.4
Emotional representation 7 (4) 8 (4) 0.02
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(score of 5–9),moderate [10–14], and severe anxiety (N15). Patients are
asked to report on a four-item Likert scale (Not at all, Several days, More
than half the days, Nearly every day) how often they have been both-
ered by anxiety-related problems over the past two weeks. The GAD-7
has been validated in patients with epilepsy [32] and has been used in
patients with PNES [33].

2.3.3. Depression
The Neurological Disorders Depression Inventory for Epilepsy

(NDDI-E) is a six-item scale measuring major depression in people
with seizures. Patients are asked to report on a four-item Likert scale
(Always or Often, Sometimes, Rarely, Never) how best depression-
related statements describes them over the last two weeks. Scoring
above the cutoff of 15 suggests a major depressive episode. The NDDI-
E has been validated in patients with epilepsy [34] and PNES [35].

2.3.4. Illness perceptions
The Brief Illness Perception Questionnaire (B-IPQ) is a nine-item

scale assessing a patient's cognitive and emotional representation of ill-
ness. Patients are asked to answer questions regarding: consequences,
time-line, personal control, treatment control, symptoms, concern, un-
derstanding, and emotional representation using a ten-item Likert
scale. As recommended by the scoring instructions, the relevant items
were reverse-coded and the eight items were added to compute a
total score (illness perception total, epilepsy α = 0.75, PNES α =
0.67). In all items, a higher score represents a more threatening view
of the condition. The B-IPQ has been used in patients with epilepsy
[36] and PNES [30].

2.3.5. HRQoL
The NEWQOL-6D [37] is a six-item HRQoL measure specifically de-

veloped for patients with seizures. Patients are asked questions across
six domains: worry about attacks, depression, memory, concentration,
control of events, and stigma. Each question has an option of four possi-
ble responses. A higher score represents better HRQoL.

2.3.6. Seizures frequency and severity
The Liverpool Seizure Severity Scale (LSSS-3) is a twelve-item self-

report questionnaire asking patients about their experiences of seizure
frequency in the past year, and the severity of their seizures in the last
fourweeks. It is scored from0 to 100with higher scores reflecting great-
er seizure severity. The LSSS has been shown to have good internal con-
sistency (α = 0.72–0.96) in patients with epilepsy [38] and has been
used in patients with PNES [26].

2.4. Data analysis

Shapiro-Wilk test demonstrated that HRQoL scores were not nor-
mally distributed in either condition; therefore, differences in sample
characteristics were examined using chi-square or Mann-Whitney U
test (pairwise comparisons) as appropriate. To examine if there were
significant differences between clinic and membership-led organiza-
tions recruits; patients were compared on demographic, condition-
related, andpsychological variables as a function of recruitmentmethod.

Preliminary analyses were carried out using Spearman's rank corre-
lation coefficient investigating the relationship between HRQoL and
demographic, condition-related, and psychological variables. Next, a
four-stage hierarchical multiple regression analysis was conducted on
these variables with HRQoL as the dependent variable. None of the
correlations exceeded 0.8 and the collinearity statistics (tolerance and
VIF) were all within accepted limits; therefore, the assumption of
multicollinearity was met. To reduce the number of variables in the re-
gression model, any variable that was not significantly correlated with
HRQoL in both conditions was omitted. For the same reason, as anxiety
and depression were strongly correlated in both PNES (rho = 0.71,
p b 0.001) and epilepsy (rho = 0.66, p b 0.001), the two scores were
combined to compute a new variable named psychological distress
(epilepsy α=0.75, PNES α=0.76). This approach is in line with previ-
ous studies by Shallcross et al. [39] and Rizou et al. [29]. Consistent with
other studies investigating the predictive value of illness perceptions on
HRQoL [29,40,41], demographic variables were entered at stage one,
condition variables at stage two, psychological distress was entered at
stage three, and the different components of illness perceptionwere en-
tered at stage four. The data met the assumption of independent errors
(Durbin-Watson value, epilepsy = 1.98, PNES = 1.7). Due to the mod-
est sample size, in the regression analysis missing scores were replaced
with themean (one patient with PNES was excluded at this stage of the
analysis due to missing more than N20% of scores across all measures).
An alpha value of 0.05 was used for all statistical analysis. All data were
analysed using SPSS 23.

3. Results

3.1. Clinic vs. membership-led organization recruits

Overall, 31 of the 62 patients with epilepsy and 11 of the 45
patients with PNES were recruited from outpatient neurology clinics.
In patients with epilepsy, there were no significant differences on any
condition, demographic or psychological variable between clinic and
membership-led organization recruits (i.e. patients with consultant-
confirmed diagnoses and those with consultant unconfirmed diagno-
ses). In patients with PNES, those recruited from neurological clinics re-
ported lower on scores of anxiety (U = 109.5, p = 0.039), were more
concerned about their condition (U = 110.5, p = 0.04), and reported
having a better understanding of their disorder (U = 85.5, p = 0.016).

3.2. Epilepsy vs. PNES profile

The demographic, condition-related, and psychological profile of pa-
tients with epilepsy and patients with PNES are shown in Table 1. The
two patient groupswerematched on age and education; however, a dif-
ference was observed in gender.



Table 3
Summaryof hierarchicalmultiple regression analysis for variables predictingHRQoL inpa-
tients with epilepsy. Scores reflect standardized coefficient beta.

Model 1 Model 2 Model 3 Model 4

Demographic variables
Gender −0.23 −0.18 −0.2 −0.21⁎**
Education 0.26⁎ 0.22 0.16 0.06
Condition variables
Frequency −0.08 −0.02 0.01
Severity of seizures −0.14 −0.9 −0.05
Psychological variables
Psychological distress −0.53⁎⁎⁎ −0.45⁎⁎⁎

Illness perception total
Consequences −0.31⁎

Timeline 0.008
Personal control −0.1
Symptoms −0.27⁎

Concern 0.2
Emotional representation −0.07
R2 model 0.13 0.15 0.42 0.65
R2 change 0.13 0.03 0.27 0.23
F change 4.27⁎ 0.85 26.2⁎⁎⁎ 5.55⁎⁎⁎

⁎ p = 0.05.
⁎⁎ p = 0.01.
⁎⁎⁎ p b 0.001.

156 G.H. Rawlings et al. / Epilepsy & Behavior 68 (2017) 153–158
Patients with PNES reported a greater number of seizures within the
last four weeks. Those with epilepsy had experienced seizures for lon-
ger. There was no difference in self-reported seizure severity.

Patients with epilepsy reported greater HRQoL than those with
PNES. Compared to those with epilepsy, patients with PNES scored
higher on the subscales of depression (with over three-quarters of pa-
tients with PNES scoring above the cutoff score of 15 suggesting current
major depression) and anxiety (with 35.6% of patients with PNES scor-
ing above the cutoff of 15 suggesting severe anxiety).

Compared to thosewith PNES, patientswith epilepsy perceived their
condition as: having less severe consequences on their life, causing a
fewer number of symptoms and were less concerned, associated with
a lower negative emotional experience, and less threatening overall.
Both patient groups thought of their condition as chronic and reported
that they possessed a good understanding of their condition.

3.3. Correlates of HRQoL

Bivariate correlation analyses were conducted to examine the rela-
tionship between HRQoL and demographic, condition-related, and psy-
chological variables (Table 2). In epilepsy, all psychological variables
were negatively associated with HRQoL. In addition, HRQoL was corre-
lated with seizure frequency and severity and education. In PNES, all
psychological variables, with the exception of treatment control, were
negatively associated with HRQoL. In contrast to the epilepsy group,
no demographic or condition variables were significantly associated
with HRQoL in PNES.

3.4. Predictors of HRQoL

Ahierarchicalmultiple regression analysis of epilepsywithHRQoL as
the dependent variable revealed that at stage one, education and gender
explained 12.6% of the variance (p = 0.02). Condition factors were
added second, explaining a further 2.5% (p = 0.44). Psychological dis-
tress was added next, accounting for the largest variance, 27%
(p b 0.001). Finally, the different components of the B-IPQ were added
explaining 23.1% (p b 0.001), of which, symptoms and consequences
were the strongest predictors of HRQoL. The final model accounted for
65.3% of variance (Table 3).
Table 2
Spearman's rank correlation coefficient between HRQoL and demographic, condition-
related, and psychological variables.

Epilepsy PNES

Demographic variables
Gender −0.24 −0.09
Age 0.19 0.11
Education 0.28⁎ 0.27
Condition variables
Duration −0.06 0.06
Frequency −0.38⁎⁎ −0.22
Severity of seizures −0.29⁎ −0.16
Psychological variables
Psychological distress −0.55⁎⁎⁎ −0.58⁎⁎⁎

Depression −0.56⁎⁎⁎ −0.54⁎⁎⁎

Anxiety −0.52⁎⁎⁎ −0.57⁎⁎⁎

Illness perception total −0.63⁎⁎⁎ −0.42⁎⁎

Consequences −0.57⁎⁎⁎ −0.28
Timeline −0.38⁎⁎ −0.32⁎

Personal control −0.38⁎⁎ −0.31⁎

Treatment control −0.21 0.18
Symptoms −0.57⁎⁎⁎ −0.14
Concern −0.34⁎⁎ −0.55⁎⁎⁎

Understanding −0.06 −0.23
Emotional representation −0.56⁎⁎⁎ −0.54⁎⁎⁎

⁎ p = 0.05.
⁎⁎ p = 0.01.
⁎⁎⁎ p b 0.001.
The same analysis was performed in the PNES group (Table 4). The
final model accounted for 61.9% of the variance. At stage one, demo-
graphic factors explained 3% of the variance (p = 0.53). At stage two,
condition factors accounted for a further 10.9% (p= 0.1). Psychological
distress accounted for 24.8% (p b 0.001) and at stage four, illness percep-
tions accounted for 23.3% (p = 0.02), with personal control as a signif-
icant predictor of HRQoL.

4. Discussion

This study examined the differences, relationship, and predictive
value of demographic, condition-related, and psychological factors, in-
cluding illness perceptions, on HRQoL in patients with epilepsy or PNES.

As in previous studies, patientswith epilepsy reportedhigherHRQoL
and scored lower on measures of depression and anxiety than those
with PNES. In terms of illness perceptions, patients with epilepsy
considered their condition as less threatening, more likely to be con-
trolled by personal (p = 0.15) and treatment factors, having fewer
Table 4
Summaryof hierarchicalmultiple regression analysis for variables predictingHRQoL inpa-
tients with PNES. Scores reflect standardized coefficient beta.

Model 1 Model 2 Model 3 Model 4

Demographic variables
Gender −0.04 0.002 0.04 0.07
Education 0.17 0.2 0.07 0.12
Condition variables
Frequency −0.31⁎ −0.09 −0.11
Severity of seizures −0.1 −0.01 0.07
Psychological variables
Psychological distress −0.57⁎⁎⁎ −0.4⁎⁎

Illness perception total
Consequences 0.02
Timeline −0.22
Personal control −0.32⁎

Symptoms 0.28
Concern −0.18
Emotional representation −0.19
R2 model 0.03 0.14 0.39 0.62
R2 change 0.03 0.11 0.25 0.23
F change 0.64 2.46 15.41⁎⁎⁎ 3.24⁎

⁎ p = 0.05.
⁎⁎ p = 0.01.
⁎⁎⁎ p b 0.001.
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consequences on their life, causing fewer of their symptoms, and having
a lower emotional impact than those with PNES. Despite the fact that
patients with epilepsy reported a greater duration since seizure onset
(17 years compared to 3.3 years in PNES, p b 0.001), no significant dif-
ference was found in the perceived timeline, with both patient groups
viewing their condition as chronic.

Surprisingly, on the group level, patients with PNES reported having
a good understanding of their disorder, the level of which did not differ
from that reported by patients with epilepsy (p = 0.4). This finding
conflicts with previous quantitative and qualitative research [10,26].
It is possible that this inconsistency is the consequence of differences
in the populations studied, for example, patients recruited from under-
going video-electroencephalography for diagnosis vs. outpatients
with a confirmed diagnosis. The fact that in the current study, patients
with PNES recruited from clinics scored higher on subjective
understanding compared to those recruited from membership-led
organizations indicates differences between the patient populations.
Additionally, the data in the current study were collected from
individuals who volunteered to take part in a psychological writing in-
tervention, and therefore, may mean that the participants were more
aware of the importance of psychological factors on symptommanifes-
tation. Finally, it is conceivable that thismode of recruitment introduced
different selection biases in the PNES and epilepsy groups; for instance,
in terms of intellectual capacity, but both groups were matched on
years of education and no participants had a recognized learning
difficulty.

Our results are in line with a recent systematic review that reported
seizure frequency is associated with HRQoL in patients with epilepsy
[14]. This is in contrast to patients with PNES where no such association
has been demonstrated [15]. The cause of this difference between the
two conditions is not clear. Perhaps epileptic seizures have amore direct
emotional, psychological, physical, social, and financial impact on the
individualwhereas seizures are only onemanifestation of amore perva-
sive psychosocial disorder in patientswith PNES [42,43]. Additionally, in
patients with PNES, there are several possible casual factors that may
negatively impact HRQoL, but which may not be directly connected to
seizure frequency (e.g. lack of treatment, delayed diagnosis, attachment
and interpersonal problems) [15,44]. In contrast, there is some evidence
to suggest that patients with PNES who are seizure-free score higher on
HRQoL measures. Nevertheless, the current evidence supports the no-
tion that seizure remission alone should not be the only outcome of
treatment for PNES as symptoms of psychopathology and reduced
HRQoL may continue following a reduction in the frequency of
nonepileptic seizures [43,45].

Our results are in linewith the current evidence suggesting that psy-
chological factors account for a larger variance of HRQoL in both epilep-
sy and PNES when compared to condition-related factors (i.e. seizure
frequency and severity) and demographic variables. Depression and
anxiety are generally reported as the strongest predictors; however,
our findings demonstrate that illness perceptions account for almost
as much of the variance as psychological distress.

This finding highlights the importance of targeting patients' beliefs
about their condition when designing and implementing patient-
centered treatment pathways for those who experience epileptic or
nonepileptic seizures. Our findings support those of a study in patients
with functional neurological symptoms by Sharpe et al. [46] involving
716 patients who had been referred to neurology clinics presenting
with symptoms unexplained or somewhat explained by organic causes.
They found that patients' expectation of non-recovery more than dou-
bled the odds of a poor outcome at a one-year follow-up (odds ratio
2.04). More specific to seizure disorders, several studies investigating
the feasibility and effectiveness of a psycho-educational intervention
in patients with PNES that aimed to improve patients' illness beliefs
(e.g. educate patients about the cause, triggers, and perpetuating
factors) have suggested that this approach to an intervention can help
reduce seizure frequency [47,48].
Examination of the regression analyses provides evidence to suggest
that not all illness perceptions are significant predictors of HRQoL. Not-
withstanding the fact that each component was investigated using only
one question, after psychological distress, demographic, and clinical fac-
tors were controlled for, the final model showed that believing the con-
dition has seriously affected their life and attributing a greater number
of symptoms is associated with lower HRQoL. The implications of this
finding are somewhat limited as the nature of these symptoms (i.e. or-
ganic or functional) or their consequences are unknown. However, as
illness perceptions account for a larger variance of HRQoL when
compared to seizure frequency and severity, these findings do support
treatment pathways involving psychological interventions used in con-
junction with anti-epileptic medication for epilepsy, and thus address-
ing the full spectrum of challenges associated with the condition and
not just the seizures, which are only one of its manifestations [1,49].

In PNES, the final model of the multiple regression analysis suggests
that better HRQoL is associated with the belief in greater personal
control over the condition. The impact of self-control in PNES has been
documented previously; for example, Stone et al. [12] found that pa-
tients with recent onset PNES (n = 20) experienced a more external
locus of control than those who had just been diagnosed with epilepsy
(n= 20, p b 0.001). Patients with PNES would therefore be more likely
to perceive events as unpredictable and out of their control. Fairclough
et al. [50] qualitatively analyzed the transcripts of twelve patients
with PNES who were interviewed about their perceived treatment
needs. The authors found that patients with PNES experienced a lack
of control over their seizures as distressing and that “control” was per-
ceived as an important treatment target.

4.1. Limitations

The study has a number of limitations. We did not examine patients'
ideas about the etiology of their seizures although perceptions of the
causes of their seizures form a key part of their illness representations.
This has particular relevance for PNES as patients often reject psycho-
logical explanations and consider their condition as having physical
causes [26,27]. In fact, evidence from qualitative studies in patients
with PNES suggest that patients beliefs about the etiology of their con-
dition canhave an important influence on treatment acceptance and ad-
herence, and prognosis as the failure to accept a biopsychosocial
account of the diagnosis can lead to outright rejection of psychological
treatment [51]. Similarly, patients with PNES who accept psychosocial
factors are more hopeful for change with this form of therapy [50].

Althoughwe attempted to confirm seizure diagnoses using themed-
ical records for UK patients whowere recruited via membership-led or-
ganizations, we cannot guarantee that such diagnoses were made using
a gold-standard approach [52]. In addition, differences were found in
patients with PNES on several psychological factors between clinic and
membership-led organization recruits; though recruiting patients in
this way means that we have data from a sample that will have had ac-
cess to a wide range of different medical care providers and resources.
This may make the findings more generalisable than if patients had
been recruited from a single center.

As the study was cross-sectional in design, we are unable to argue
causality. The conclusions from this research would have been stronger
if the predictive power of illness perceptions (and indeed, the other psy-
chological and condition-related factors) had been investigated longitu-
dinally, for example, pre- and post-diagnosis or pre- and post-treatment.

4.2. Conclusion

Despite these limitations, our findings demonstrate that patients
with epilepsy report a higher HRQoL and lower levels of depression
and anxiety than thosewith PNES. Based on the analysis of an adequate-
ly powered sample size of patients recruited from outpatient neurology
clinics and membership-led organizations, this study shows that
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psychological factors, including illness perceptions, accounted for a larg-
er variance of HRQoL in both PNES and epilepsy than condition-related
anddemographic factors.While this study confirms prior research dem-
onstrating that anxiety and depression are key predictors of HRQoL, this
study also shows that illness perceptions account for almost as much of
the variance in HRQoL. A better understanding of the determinants of
HRQoL is important for the design of patient-centered treatment path-
ways for patients with epileptic or nonepileptic seizures.
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