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Introduction: Focal drug-resistant epilepsy (DRE) has been associatedwith a significant burden of psychiatric co-
morbidity and low health-related quality of life (HRQoL). There is ample disagreement in previous studies as to
which factors decisively influence HRQoL in this population. Here, we sought to assess the relationship between
sociodemographic factors, epilepsy-related variables, and psychiatric comorbidity with HRQoL in a well-defined
group of patients with focal DRE.
Methods:We consecutively recruited a sample of adult patients with confirmed focal DRE being considered for
epilepsy surgery in a reference center in Lisbon, Portugal. Psychiatric diagnoses were defined according to the
Mini-International Neuropsychiatric Interview (M.I.N.I.), and HRQoL was measured using the Quality-of-Life in
Epilepsy Inventory (QOLIE-31). Associations with QOLIE-31 total score were tested using regression models.
Results: Among the forty patients included in the study, being diagnosed with a mood disorder was significantly
associated with a lower total QOLIE-31 score (β=−21.18, p = 0.001) in univariate analysis. Multivariate anal-
ysis additionally identified female gender as a second determinant of lower HRQoL (β=−21.22, p = 0.001 for
being diagnosed with a mood disorder; β = −8.98, p = 0.048 for female gender; adjusted R2 = 0.290).
Sociodemographic and epilepsy-related variables were not associated with HRQoL.
Conclusions: In our sample of adult patients with focal DRE, female gender and being diagnosedwith amood dis-
order were the only factors significantly associatedwith a poorer HRQoL.While clinical care often focuses on sei-
zure control, epilepsy-related factors such as seizure frequencywere not shown to have a significant influence on
HRQoL. We suggest that an early comprehensive psychiatric evaluation and intervention can help improve
HRQoL in these patients.

© 2019 Elsevier Inc. All rights reserved.
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1. Introduction

Approximately one-third of patients with epilepsy are not able to
achieve adequate seizure control despite optimal medical treatment,
and can, therefore, be classified as having drug-resistant epilepsy
(DRE) [1]. Patients with focal epilepsy, in particular, are more likely to
become drug-resistant [2]. Poor seizure control has been associated
with higher mortality [3], cognitive deficits, educational and occupa-
tional underachievement, and social maladjustment [4]. The resulting
burden of illness is associated with significant loss of health-related
quality of life (HRQoL) [5,6], a dimension that is increasingly recognized
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as central in the treatment and rehabilitation of patients with epilepsy
[7,8].

Despite the importance of HRQoL, to date, few studies have ad-
dressed its determinants in patients with focal DRE. Furthermore, the
few existing studies have used very different case ascertainment strate-
gies and have for themost part relied on unspecific instruments tomea-
sure HRQoL [9]. There is thus ample disagreement as to which factors
decisively influence HRQoL in this population. While a few studies em-
phasized epilepsy-related factors such as seizure frequency [10–12] and
seizure focus location [10,13], others have highlighted the importance
of comorbid psychiatric symptoms such as depression [11,14,15], anxi-
ety [13], suicidal ideation [16], or the presence of a personality disorder
[12]. The role of psychiatric comorbidity has been emphasized in several
studies, yet not all have included a comprehensive psychopathological
assessment as part of their protocol [10] or used adequate assessment
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instruments, namely structured diagnostic interviews or rating scales
[11,13–15].

The primary objective of this study was to analyze the relationship
between sociodemographic factors, epilepsy-related variables, psychi-
atric comorbidity and HRQoL in a well-defined group of patients with
focal DRE.
2. Methods

2.1. Sample

Adult patients with confirmed focal DRE referred to our Refractory
Epilepsy Centre at Centro Hospitalar de Lisboa Ocidental, in Lisbon, Por-
tugal, were recruited consecutively between January 2014 and July
2017. Drug-resistant epilepsy was defined as a failure of two tolerated
antiepileptic drug (AED) schedules to achieve a seizure-free period of
at least three times the longest pretreatment interseizure interval [17].
Furthermore, the drugs had to be adequate to the patient's specific
type of epilepsy, and noncompliance excluded to a reasonable degree.
Diagnosis of DRE and seizure focus localization were determined, for
all patients, by a complete medical history, seizure phenomenology,
neurological examination, and interictal and ictal video electroencepha-
logram (EEG) analyses, carried out by neurologists and neurophysiolo-
gists with expertise in epilepsy. Structural neuropathology was
assessed by 3-T brain MRI (magnetic resonance imaging). All patients
underwent formal, structured psychiatric and neuropsychological as-
sessment as part of their routine presurgical evaluation. Patients with
multifocal seizures, generalized interictal spikes, or marked cognitive
impairment (IQ [intelligence quotient] lower than 70 in formal neuro-
psychological assessment) were not included in the current analysis.
The study was conducted according to The Code of Ethics of the World
Medical Association (Declaration of Helsinki) for experiments involving
humans, and the local Ethics Committee approved the study protocol.
2.2. Sociodemographic and clinical data

We extracted sociodemographic data, such as age, gender, years of
formal education, employment status, and marital status (married or
equivalent/single), from the patient's records and registered them in
an anonymized database. The following epilepsy-related factors were
also registered: age of epilepsy onset, time interval between epilepsy
onset and the current evaluation, the number of seizures in the previous
month, number of AEDs currently prescribed, and seizure focus location
(frontal, temporal, parietal, or occipital) and lateralization (right/left
hemisphere).
Table 1
Sociodemographic and epilepsy-related characteristics of the sample. Values aremeans±
standard deviation or absolute numbers (percentage of the total sample).

Variable Total (N = 40)

Age (years) 38.83 ± 12.01
Male gender 17 (42.5%)
Years of formal education 10.82 ± 3.68
Employed 24 (60%)
Married or equivalent 15 (37.5%)
Age (years) at epilepsy onset 18.07 ± 12.13
Epilepsy duration (years) 20.75 ± 14.09
Number of seizures in the previous month 8.43 ± 20.45
Number of AEDs currently prescribed 2.22 ± 0.8
Seizure focus location:

Frontal lobe 9 (22.5%)
Temporal lobe 31 (77.5%)
Seizure focus side, right hemisphere 21 (52.5%)
2.3. Psychiatric assessment

All patients were assessed by a psychiatrist with experience in di-
agnosing and treating neuropsychiatric comorbidity in epilepsy (BS,
AV, AJOM, or BBC). Psychiatric evaluation was blind to patient-re-
ported HRQoL at the time of assessment. We established psychiatric
diagnoses with the Portuguese language version [18] of the Mini-In-
ternational Neuropsychiatric Interview (M.I.N.I.) [19]. This is a
widely used and well-studied structured interview for psychiatric
diagnosis according to Diagnostic and Statistical Manual of Mental
Disorders, 4th edition criteria, that has been validated against the
Structured Clinical Interview for Diagnostic and Statistical Manual
of Mental Disorders diagnoses [20], as well as expert opinion [21].
We clustered all the diagnoses into the following eight diagnostic
groups: 1) mood disorders, 2) anxiety disorders, 3) psychoactive
substance use disorders, 4) psychotic disorders, 5) eating disorders,
6) somatoform disorders, 7) suicidality, and 8) adjustment disorders.
2.4. HRQoL

We assessed HRQoL with the Portuguese language version [22] of
The Quality-of-Life in Epilepsy Inventory (QOLIE-31) [23], a widely
used, self-rated questionnaire for the measurement of HRQoL in pa-
tientswith epilepsy. It comprises a total of 31 items grouped into the fol-
lowing seven multi-item subscales: seizure worry, emotional well-
being, energy/fatigue, cognitive function, medication effects, and social
function. It also includes a single item that assesses overall HRQoL.
This instrument produces scores from 0 to 100, with higher scores
reflecting better HRQoL. A total score can be derived by weighting and
summing each subscale scores.

2.5. Statistical analysis

We used the IBM Statistical Package for the Social Sciences version
23 and R version 3.5.1 for descriptive and inferential analysis. We de-
scribed categorical variables using absolute values and percentages,
and continuous variables as mean± standard deviation. Statistical sig-
nificance was set at a p-value lower than 0.05 in all tests. Since QOLIE-
31 total scores showed a normal distribution (Kolmogorov–Smirnov
test), we used linear regression to study their association with the
independent variables. Independent variables with a p-value equal or
smaller than 0.1 in univariate analysis were included in a multivariate
linear regression model to determine their contribution to QOLIE-31
scores. Variables that improved model fit and were significant (p-
value b 0.1) in the multivariate model were retained using the back-
ward method. Model fit was assessed using R2.

3. Results

3.1. Sociodemographic and clinical characteristics of the sample

A total of forty patients with focal DRE were eligible for inclusion in
this study. The distribution of sociodemographic and epilepsy-related
variables in the sample is detailed in Table 1.

There was considerable variability in seizure frequency in our sam-
ple, with reported seizures in the previous month ranging from 0 to
90, with a median of 2 seizures. Nineteen patients were taking an asso-
ciation of 2 AEDs, 12were taking 3, and 2were taking 4 AEDs. Seven pa-
tients were taking only one AED. Twenty-one patients had radiological
findings compatible with mesial temporal sclerosis. Other pathologies
described in brainMRI reportswere as follows: tumors (5), focal cortical
dysplasias (4), blood vessel malformations (2), and brain abscess (1).
Seven patients showed no structural pathology on brain MRI.

Table 2 shows the psychiatric diagnoses based on the M.I.N.I., with
23 patients (57.5%) diagnosed with at least one psychiatric disorder.
Table 3 shows the mean scores for each of the QOLIE-31 subscales and
for the total score.



Table 2
Prevalence of psychiatric disorders. Values are absolute numbers (percentage of the total
sample).

Diagnostic groups Diagnoses N (%), (total N
= 40)

Mood disorders 7 (17.5%)
Major depressive episode 6 (15%)
Major depressive episode + past
hypomanic episode

1 (2.5%)

Anxiety disorders 16 (40%)
Panic disorder 6 (15%)
Agoraphobia 4 (10%)
Social phobia 6 (15%)
Obsessive–compulsive disorder 1 (2.5%)
Generalized anxiety disorder 7 (17.5%)

Psychoactive substance
use disorders

Alcohol dependence 1 (2.5%)

Psychotic disorders Psychotic disorder 4 (10%)
Suicide risk 3 (7.5%)

Low risk 1 (2.5%)
High risk 2 (5%)

Adjustment disorders Adjustment disorder 3 (7.5%)

Table 4
Factors influencing HRQoL.

Variable β SE β Standardized β p

Gender (m/f) −8,928 5,080 −0,274 0,087*
Age 0,273 0,216 0,202 0,212
Employment (y/n) 6,132 5,237 0,187 0,249
Education 2,493 2,365 0,169 0,299
Married or equivalent (y/n) 7,166 5,267 0,216 0,182
Epilepsy onset b18 years (y/n) 0,826 5,329 0,025 0,878
Epilepsy duration 0,206 0,185 0,178 0,270
Seizure frequency −0,210 0,125 −0,264 0,100*
No. of AED −1,012 3,301 −0,050 0,761
Seizure focus (FLE/TLE) −6,166 6,173 −0,160 0,324
Seizure focus (right/left) −2,504 5,214 −0,078 0,634
Any psychiatric diagnosis (y/n) −7,198 5,152 −0,221 0,170
Mood disorders (y/n) −21,180 5,952 −0,500 0,001**
Anxiety disorders (y/n) −4,345 5,284 −0,132 0,416
Psychotic disorders (y/n) −1,414 8,702 −0,026 0,872
Adjustment disorders (y/n) −3,915 9,894 −0,064 0,695
Suicide risk (y/n) 4,809 9,884 0,079 0,629

Presented values are beta (β) coefficients and standard error of the β coefficient (SE β),
standardizedβ coefficients, and p values of theβ coefficients from simple linear regression
using theQOLIE-31 total score as the dependent variable. Asterisks indicate p-values asso-
ciated with each beta coefficient as follows: **= p b 0.05, * = p b 0.1.
Legend: AED: antiepileptic drugs; FLE: frontal lobe epilepsy; TLE: temporal lobe epilepsy.
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3.2. Factors influencing HRQoL

Table 4 summarizes the simple regression models for the QOLIE-31
total score as the dependent variable, using each of the
sociodemographic and clinical measures as the independent variables.
We found a statistically significant association between the QOLIE-31
total score and being diagnosed with a mood disorder (F = 12.661
with p = 0.001, β=−21.18 with p = 0.001), showing that having a
mood disorder was associated with having lower values of the QOLIE-
31 overall score. The model fit for the data was modest (adjusted R2

= 0.23). No other sociodemographic or epilepsy-related variable
showed a statistically significant association with the QOLIE-31 total
score in univariate analysis.

We then performed a multiple linear regression model, again with
the QOLIE-31 total score as the dependent variable, and including all
variables with p ≤ 0.1 in univariate regression as the predictors in the
initial model. The initial multivariate linear regression model thus in-
cluded diagnosis of amooddisorder, gender, and the number of seizures
in the pastmonth as independent variables. The single patientwith a di-
agnosis of a psychoactive substance use disorder was removed from the
analysis, because its presence did not affect the results but did affect as-
sumptions of the model. Variables with an associated p-value of less
than 0.1 were selected using the backward method. The final model in-
cluded only diagnosis of a mood disorder and gender as independent
variables (β=−21.22, p = 0.001 and β=−8.98, p = 0.048, respec-
tively; F = 8.948 with p = 0.001, adjusted R2 = 0.29). Both indepen-
dent variables had negative β coefficients, showing that the QOLIE-31
total score was lower in the presence of a mood disorder and in female
patients. Multicollinearity tests suggested that the two predictors are
independent, with an average variance inflation factor = 1.00001. The
multiple regression model showed an improvement of model fit
Table 3
Mean QOLIE-31 subscale scores. Values are means (standard deviation).

Subscale Mean ± SD, (N= 40)

Overall HRQoL 59.19 ± 17.31
Seizure worry 41.54 ± 27.33
Emotional well-being 59.85 ± 20.96
Energy/fatigue 50.50 ± 17.01
Cognitive function 51.20 ± 25.66
Medication effects 45.77 ± 30.09
Social function 58.63 ± 23.78
Total score 54.73 ± 16.30
compared to the simple regression model that only included diagnosis
of a mood disorder as the predictor (adjusted R2 improved from 0.23
to 0.290, F for change in R2= 4.177, p = 0.048) (Table 5).

4. Discussion

Our objective was to identify clinical determinants of HRQoL in pa-
tients with focal DRE. To achieve this, we assessed a cohort of 40 pa-
tients with focal DRE using a combination of structured clinical
assessment instruments. We found that, in this cohort of patients with
focal DRE, being diagnosed with a mood disorder was the only statisti-
cally significant determinant of poorer HRQoL in univariate analysis.
Multivariate analysis additionally identified female gender as a second
determinant of lower HRQoL. Our results are in line with previous stud-
ies that have identified depression as the most robust determinant of
quality of life in patients with focal DRE [11,14,15,24]. No epilepsy-re-
lated factor was shown to be significantly associated with HRQoL in
our study. This finding contrasts with previous studies that highlighted
seizure frequency as amajor determinant of QOLIE-31 scores in patients
with focal DRE [6,10]. With regard to gender differences in self-
reporting of quality of life, oneprevious study [25] noted that female pa-
tients scored lower in general health self-assessment across several Eu-
ropean countries. The reasons behind this gender difference remain
unclear and constitute a clear area in need of more research within
the context of other health-related gender inequalities [26].

The high prevalence of psychiatric disorders in our sample (57.5%) is
alsoworthy of note, with anxiety disorders being themost commondiag-
noses and 40% of patients meeting criteria for at least one anxiety disor-
der. Patients often develop anxiety after being diagnosed with epilepsy,
or after experiencing a seizure for the first time. The uncertainty of
when and where a seizure can occur, often without warning, can be a
major cause of anxiety formanypatients. Somepatients also become anx-
ious about social rejection because of their condition – for instance, being
discriminated at work. It is also interesting to note that despite being the
most prevalent disorder in this group, anxiety was not identified as a sig-
nificant predictor of HRQoL. It has been reported that anxiety and depres-
sion impact differently on quality of life, with depression accounting for a
higher proportion of variance as a predictor of HRQoL [27].

These figures also suggest that the prevalence of mental disorders in
patientswith focal DREmay be higher than previously reported by stud-
ies that relied on unstructured clinical assessments for psychiatric diag-
nosis. Our findings illustrate the crucial importance of using structured



Table 5
Summary of multivariate regression analysis for variables associated with QOLIE-31 total score.

Variable Model 1 Model 2

β SE β St. β p β SE β St. β p

Mood disorders (y/n) −20,342 6,038 −0,480 0,002** −21,219 5,718 −0,501 0,001**
Gender (m/f) −8,480 4,553 −0,260 0,071* −8,983 4,395 −0,276 0,048**
Seizure frequency −0,058 0,116 −0,073 0,621
Adjusted R2 0,275 0,290
F for change in R2 5,928** 0,249

Presented values are beta (β) coefficients and standard error of the β coefficient (SE β), standardized β coefficients, and p values of the β coefficients frommultivariate linear regression
using the QOLIE-31 total score as the dependent variable. Adjusted R2 and F statistics for change in R2 are also present. Asterisks indicate p-values as follows: **= p b 0.05, * = p b 0.1.
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psychiatric assessment tools in this context for diagnosing common
mental health problems that will otherwise remain unrecognized and
untreated. In the presence of a major, chronically incapacitating neuro-
logical disorder such as epilepsy relevant comorbid psychopathology
may pass undetected or be insufficiently valued by the assessing clini-
cian, and adopting a systematic approach based on well-validated,
structured assessment tools may help to overcome these difficulties.
This is particular important in view of evidence showing that comorbid
depression in epilepsy is associated with worse treatment compliance
and increased risk of seizures [28].

The main strengths of this study are its well-defined clinical sample,
the comprehensive psychiatric assessment based on a well-validated
interview schedule, and the evaluation of HRQoL based on an assess-
ment instrument that has been specifically designed and validated for
patients with epilepsy. There are, however, several limitations. Recruit-
ment in a single institution may limit the generalizability of the main
findings. The sample size was small, with consequent loss of statistical
power. Our regression models showed only a modest model fit for the
data, which suggests that other determinants of HRQoL and psychiatric
comorbidity are at play. Future research should thus refine themethod-
ology of the present study. The preferred design should be prospective
and include a comparison between DRE patients and a control group
with other chronic neurological illnesses. Finally, it would be interesting
to determine if treating mental disorders in this population would lead
to a measurable improvement in HRQoL.

In conclusion, our study shows that being diagnosed with a mood
disorder and female gender are associated with a lower HRQoL in pa-
tients with focal DRE. While clinical care often focuses on seizure con-
trol, epilepsy-related factors such as seizure frequency were not
shown to have a significant influence on HRQoL in our sample. We
thus recommend that patients with focal DRE be offered an early com-
prehensive psychiatric evaluation for timely diagnosis and treatment
of comorbidmental disorders, possibly contributing to a timelier recov-
ery of quality of life in this population.
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