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Abstract

Purpose: We aimed at further elucidating the association between quality of life (QOL) and sociodemographic factors, clinical
seizure factors, depression and anxiety in drug-resistant temporal lobe epilepsy (TLE).
Methods: We studied 106 consecutive adult right-handed patients (mean age 35.4 ± 9.7; 50% males; IQ ≥ 70) with drug-resistant
unilateral (59% right) TLE (70% hippocampal sclerosis, 30% tumors or other lesions), who underwent a comprehensive non-
invasive pre-surgical protocol. They completed the Beck Depression Inventory (BDI) and the State Form of the Spielberger
State-Trait Anxiety Inventory (STAI). To measure QOL, we used both a generic instrument, the WHOQOL-100, and a disease-
specific instrument, the 31-item quality of life in epilepsy (QOLIE-31). Multiple linear regression analysis was used to examine
the relationship between each QOL domain and age, gender, education, side of TLE, duration of epilepsy, seizure frequency,
and level of depression and anxiety.
Results: Severity of depressive symptoms was significantly associated with lower scores across most QOL domains. Depression
was consistently the strongest predictor of lower scores on almost all QOL domains. Also, severity of anxiety symptoms was
significantly associated with lower scores across many QOL domains. Independent significant relationships between QOL and
sociodemographic or clinical epilepsy variables were limited in number and strength.
Conclusions: Our findings suggest that QOL in TLE might be substantially affected by the presence and severity of depressive
symptoms and, to a lesser degree, of anxiety symptoms. While clinical seizure variables had a weaker association with QOL, the
absence of seizure-free patients might have obscured a relation between seizure frequency and QOL. Healthcare professionals
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should be aware of the significance of patients’ emotional state and of the role it plays for their QOL. Adopting a biopsychosocial
approach might be useful to address patients’ needs.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

Epilepsy carries a substantial burden of illness,
reflected in poorer quality of life (QOL) and psy-
chosocial function, and higher health care resource
use (Wiebe et al., 1999). It ranks third among neuro-
logical diseases in terms of years of life lost because
of premature death or disability, ahead of Parkinson’s
disease and multiple sclerosis (Olesen and Leonardi,
2003). Indeed, the influence of epilepsy on patients’
lives may be quite destructive, and many patients com-
plain of restricted daily activities and impaired QOL
(Cramer, 1994). Persons with epilepsy often feel stig-
matized by their condition. They have lower rates
of marriage and more sexual difficulties than peo-
ple without epilepsy. Emotional distress, social isola-
tion and withdrawal, reduced self-esteem, unemploy-
ment or underemployment are also linked to epilepsy

improving the quality of care offered to patients with
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Shakarishvili, 2003) and male (Leidy et al., 1999) gen-
der.

Emotional distress is another important factor
affecting QOL. In the general psychiatric literature,
there are many studies showing that the presence and
degree of depression correlate with reduced life satis-
faction and QOL (Masellis et al., 2003; Reine et al.,
2003). Also, studies on patients with physical diseases
have shown that psychiatric comorbidity and espe-
cially depression are associated with impaired quality
of life and that this association is still present after
controlling for physical disease-related factors (Carels,
2004; Goldney et al., 2004a; Sampogna et al., 2004).
Although emotional distress, depression and anxiety
are a common finding among people with epilepsy
(Lambert and Robertson, 1999; Vazquez and Devinsky,
2003), the relationship between emotional state and
psychiatric morbidity on QOL and the relative impact

tionship between depression and QOL in epilepsy has
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pilepsy (Leppik, 1998), and the emphasis on QOL
as grown so much that the aims of epilepsy treat-
ent have broadened to include patient functioning and
ell-being in addition to seizure freedom or reduction

Vickrey et al., 1992).
Several clinical seizure features such as greater

eizure frequency (van Hout et al., 1997; Leidy et al.,
999; Djibuti and Shakarishvili, 2003; Choi-Kwon et
l., 2003; Johnson et al., 2004) and longer duration of
pilepsy (Djibuti and Shakarishvili, 2003; Johnson et
l., 2004) have been found to be related to poorer QOL
mong epilepsy patients. Only seizure-free patients
ave QOL levels similar to the general population
Leidy et al., 1999). Also, lower QOL has been
ound to be associated with sociodemographic vari-
bles such as lower education, advanced age (Djibuti
nd Shakarishvili, 2003), and both female (Djibuti and
een the subject of some recent studies (Gilliam et al.,
999; Lehrner et al., 1999; Hermann et al., 2000; Derry
t al., 2000; Cramer et al., 2003; Choi-Kwon et al.,
003; Beghi et al., 2004; Boylan et al., 2004; Johnson et
l., 2004), fewer studies examined the relation between
nxiety and QOL in epilepsy (Choi-Kwon et al., 2003;
ohnson et al., 2004).

Finally, a recent study suggested that the laterality
f localized brain lesions is another factor to be ana-
yzed, as it is hypothesized to influence psychological
tate and thus systematically bias patients’ perceptions
f QOL. This study found that patients with left TLE
ended towards higher levels of anxiety and reported
ower QOL as compared with patients with right TLE
Andelman et al., 2001).

A methodological limitation of most studies of QOL
n epilepsy is that, although it is generally agreed that
(Levin et al., 1988; Cramer, 1994; Baker et al.,
1997).

In the last decade, there has been growing recogni-
tion of the need to assess QOL in patients with epilepsy
(Baker, 2001). Many see QOL research as essential in

of psychological variables compared with traditional
clinical variables have received less attention (Gilliam
et al., 2003). As a result, several aspects of the effects
of emotional distress on QOL among patients with
epilepsy are still not well characterized. While the rela-
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the best approach to QOL measurement is to use a stan-
dard generic instrument with disease-specific additions
(Baker, 2001), only few studies combined a generic
and a specific QOL measure. While the established
epilepsy-specific measures provide good coverage of
the QOL domains that are most relevant for patients
with epilepsy, they do not tap some QOL domains such
as independence and spirituality that are less specific
but may nevertheless be of concern to patients. Hence,
combining a broad generic measure with an epilepsy-
specific measure may help providing a comprehensive
assessment of overall QOL.

In this study, performed on a large consecutive sam-
ple of patients with drug-resistant TLE, we aimed
at further elucidating the association between QOL
and sociodemographic factors, clinical seizure factors,
depression and anxiety in epilepsy, and at shedding
more light on the relative contribution of depression
and anxiety to impaired QOL. To assess QOL, we com-
bined the QOLIE-31, a well-established instrument to
assess QOL in epilepsy, with the WHOQOL-100, a
comprehensive generic QOL instrument developed by
the World Health Organization in the framework of a
large international project. To our knowledge, this is
the first study to use the WHOQOL-100 in patients
with TLE. Based on the findings of previous studies,
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medical history; (2) neurological examination; (3) neu-
ropsychological assessment; (4) psychiatric assess-
ment; (5) video-EEG monitoring; (6) magnetic reso-
nance imaging (MRI). To be included in this study,
patients had to meet the following criteria: (a) age ≥ 16
at the time of pre-surgical evaluation; (b) IQ ≥ 70 as
measured by the Wechsler adult intelligence scale-
revised (WAIS-R); (c) right-handedness (100% at Old-
field scale); (d) unilateral TLE.

A total of 106 patients met inclusion criteria. Their
mean age was 35.4 ± 9.7 years, and 50% were male.
All patients had at least 5 years of education, and
most (91%) had 8 years of education or more. Forty-
one percent had left TLE (LTLE), while 59% had
right TLE (RTLE). The mean duration of epilepsy was
17.8 ± 11.2 years, while the seizure frequency was
monthly in 41%, weekly in 51%, and daily or more
in 8% of patients. In 74 patients (70%) TLE was due
to hippocampal sclerosis, while in the remaining 32
(30%) TLE was secondary to tumours or other lesions
(e.g., cavernomas, dysplasias). Surgery was offered to
all patients except six who were at high risk for severe
postoperative amnesia. To date, 79 (75%) had under-
gone neurosurgical intervention for seizure control, 10
were waiting for surgery, while 11 (10%) refused the
operation. Of 52 patients who completed 1 year of
f
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e hypothesized that QOL would have been associated
ith age, gender, side of TLE, duration of epilepsy,

eizure frequency, depression, and anxiety. No specific
ypotheses were made regarding the differential pre-
ictive ability of each factor.

. Methods

.1. Patients

Patients were drawn from a series of consecutive
atients with drug-resistant focal epilepsy who were
eferred to our Epilepsy Surgery Unit between May
001 and September 2004. All patients had failed ade-
uate trials of at least two first-line and two add-on
mong the new anti-epileptic drugs (AEDs). At admis-
ion, 15% of patients were taking one AED, 48%
wo AEDs, 31% three AEDs, and 6% four AEDs.
ll patients underwent a comprehensive non-invasive
re-surgical protocol described in detail elsewhere
Quarato et al., 2005), which included: (1) detailed
ollow-up, 43 (83%) were seizure-free (Engel class 1).

.2. Assessment

Within 24 h from their admission to the Epilepsy
urgery Unit for pre-surgical evaluation, all eligible
atients were explained the study, invited to participate,
nd given the research questionnaire by a staff member.
he following morning, they returned the questionnaire

o their neurologist. No patient declined to take part in
he study.

The research questionnaire included a standardized
orm to collect information about demographic vari-
bles, and several psychometric instruments, including
he validated Italian versions of the Beck Depression
nventory (BDI), the State Form of the Spielberger
tate-Trait Anxiety Inventory (STAI), the 31-item qual-

ty of life in epilepsy (QOLIE-31), and the 100-item
HOQOL.
The BDI (Beck et al., 1961) is a widely used

elf-report measure of depression that includes 21
elf-report items, each scored on a four-point scale.
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The instrument covers mood, cognitive, and vegetative
symptoms of depression. The total score ranges from
0 to 63, with higher scores indicating greater severity
of depressive symptoms.

The STAI (Spielberger, 1983) is a self-completed
questionnaire, which consists of two different 20-item
forms, one measuring state anxiety and the second mea-
suring trait anxiety. For the purposes of this study, we
were interested in assessing the current level of anxiety
rather than affective disposition. Hence, only the first
form was used. Anxiety is operationalized as a state
of subjective tension and worry, along with heightened
arousal of the autonomic nervous system. Scale scores
are computed in the form of standardized T-scores.

The 31-item version of the quality of life in epilepsy
instrument (QOLIE-31) is a self-administered ques-
tionnaire, which includes seven subscales: seizure
worry, overall QOL, emotional well-being, energy,
cognitive functioning, medication effects, and social
functioning (Cramer et al., 1998). Responses can be
scored to provide subscale scores and a total score. On
all scales, scores range from 0 to 100, with higher scores
representing better quality of life.

The WHOQOL-100 is a comprehensive self-report
questionnaire developed by the World Health Organi-
zation in the framework of a large international project.
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included in any domains. Domain scores range from 0
to 100, with higher scores indicating better quality of
life (Skevington et al., 2004).

2.3. Statistical analysis

First, we carried out a descriptive analysis of all vari-
ables of interest. Then, before performing multivariate
analyses, we used Student’s t-test and Pearson correla-
tion coefficient, as appropriate, to explore the relation-
ship between QOL and other possible predictors such
as marital status (married or living with a partner ver-
sus single or separated), occupational status (employed
versus unemployed), and number of AEDs taken. This
analysis was carried out to determine whether predic-
tors of QOL other than those hypothesized based on our
literature review should also have been included in mul-
tivariate analyses. Finally, multiple linear regression
was used to identify which factors among those hypoth-
esized as associated with one or more dimensions of
quality of life was significantly associated with qual-
ity of life scores while simultaneously adjusting for all
the other factors. Given that self-report instruments had
been used to assess QOL, educational level was identi-
fied as a potential confounder and was included in the
regression models. In each model, scores on a QOLIE-
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t consists of 100 items, each scored on a five-point
cale, and it covers various dimensions of quality of
ife that are considered as important across cultures and
ifferent disease conditions. The instrument contains
5 facet scales and six domain scales. The domains
nclude the following facets: (1) physical health: pain
nd discomfort; energy and fatigue; sleep and rest; (2)
sychological well-being: positive feelings; thinking,
emory, learning and concentration; self-esteem; body

mage and appearance; negative feelings; (3) inde-
endence: mobility; dependence on medication and
reatment; activities of daily living; work capacity; (4)
ocial relationships: personal relationships; social sup-
ort; sexual activity; (5) environment: physical safety
nd security; home environment; financial resources;
ealth and social care availability and quality; oppor-
unities to acquire new information and skills; partici-
ation in and opportunities for recreation and leisure;
hysical environment; transport. The sixth domain con-
ists of a single facet, namely spirituality, religion
nd personal beliefs. Another facet taps overall qual-
ty of life and general health perceptions and it is not
1 scale or a WHOQOL-100 domain served as the
ependent variable, while gender, age, education, side
f TLE, duration of epilepsy, seizure frequency, and
cores on the STAI and the BDI were entered as inde-
endent variables. With eight independent variables,
ur study had adequate power to detect moderate to
arge associations with alpha set at 0.05 (Green, 1991).
s a final step, we studied the predictors of QOLIE-
1 total score separately in patients with hippocampal
clerosis and patients with tumors or other lesions, in
rder to test for possible differences in the size and
irection of the associations in subgroups of different
tiology. All analyses were performed using SPSS, ver-
ion 11.0 for Windows.

. Results

All patients completed the BDI and the STAI,
hile the WHOQOL-100 and the QOLIE-31 were
ot completed by three and five patients, respectively.
atients’ scores on QOLIE-31 scales and WHOQOL-
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Table 1
Patients scores on study instruments

Instrument Scale Mean ± standard
deviation

QOLIE-31 Seizure worry 48.0 ± 27.9
Overall QOL 62.0 ± 18.5
Emotional well-being 56.8 ± 21.2
Energy 57.3 ± 21.5
Cognition 62.8 ± 23.1
Medication side-effects 40.6 ± 50.5
Social 58.8 ± 25.6
Overall score 58.4 ± 16.5

WHOQOL-100 Physical 65.2 ± 14.2
Psychological 60.5 ± 13.9
Independence 62.0 ± 14.8
Social relationships 60.3 ± 18.0
Environmental 62.9 ± 13.0
Spirituality and religion 63.5 ± 21.9
Overall QOL and general
health

55.8 ± 18.2

BDI Total score 11.6 ± 8.4

STAI Total score 55.6 ± 12.0

100 domains, as well as on the BDI and the STAI, are
summarized in Table 1.

Preliminary univariate analyses did not show any
significant relationships between the WHOQOL-100
overall QOL domain or the QOLIE-31 total score
and marital status, occupational status, and number of
AEDs taken. Therefore, none of these factors were
added to the planned multiple regression models.
Tables 2 and 3 recapitulate the results of the multi-
ple regression analyses where scores in each scale of
the QOLIE-31 or the WHOQOL-100 served as the
dependent variable, while gender, age, education, side
of TLE, duration of epilepsy, seizure frequency, and
scores on the STAI and the BDI were entered as inde-
pendent variables. A total of 15 models, one for each
scale, were built. For each model, the table displays
R, R2, adjusted R2, the standardized regression coeffi-
cients (beta), and the squared semipartial correlations,
which express the unique contribution of an indepen-
dent variable to the total variance in the dependent
variable.

In regression analyses, severity of depressive symp-
toms was significantly associated with lower scores
across all but three of 14 QOL domains included in
the QOLIE-31 and the WHOQOL-100, as well as with
the QOLIE-31 total score. Depression was consistently

the strongest predictor of lower scores on all QOL
domains, except for seizure worry, which was related
to female gender and showed a slight trend (p = 0.13)
towards a correlation with anxiety. The percentage of
variance in scores uniquely explained by severity of
depressive symptoms was greater than 6% for all but
three QOL domains, while it was 10% or greater for
the QOLIE-31 total score and five QOL domains.

Also, severity of anxiety symptoms was signifi-
cantly associated with lower scores across many QOL
domains. However, the percentage of variance in QOL
scores uniquely explained by severity of anxiety symp-
toms was much lower compared with depressive symp-
toms, as it exceeded 5% only for three QOL domains.

Although we found some independent relation-
ships between QOL and sociodemographic or clini-
cal epilepsy variables, they were limited in number
and strength, as the percentage of variance in QOL
scores uniquely explained by these variables did not
exceed 4% on any QOL domains. As regards sociode-
mographic variables, education and gender were not
associated with QOL except for an association between
female gender and lower scores on the QOLIE-31
seizure worry domain, while increasing age was asso-
ciated with lower scores on the WHOQOL-100 phys-
ical and social relationships domains. With respect to
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linical seizure variables, side of TLE and seizure fre-
uency were not significantly related to QOL, while
uration of epilepsy was associated with lower scores
n the WHOQOL-100 psychological and overall QOL
omains.

When we studied the predictors of QOLIE-31 total
core separately in patients with hippocampal sclerosis
nd patients with tumors or other lesions, the results
ere analogous to those observed in the full sample

data not shown).

. Discussion

In this study, we used both a generic and a disease-
pecific instrument to assess QOL in a large, homo-
eneous sample of patients with drug-resistant TLE
ndergoing a standardized assessment protocol. Our
ain finding is that depression and, to a lesser degree,

nxiety, were independently associated with poorer
OL across most QOL domains, whereas, sociodemo-
raphic and clinical seizure variables explained much
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Table 2
Multiple regression of QOLIE-31 scores on gender, age, education, duration of epilepsy, side of TLE, seizure frequency, and scores on the BDI and the STAI

Independent variable Dependent variable

Seizure
worry

Overall
QOL

Emotional
well-being

Energy Cognition Medication
side-effects

Social Overall score

Age
β −0.14 −0.04 0.02 −0.03 −0.11 −0.06 0.02 −0.07
sr2 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Gendera

β 0.21* 0.08 0.16 0.17 0.05 0.14 0.07 0.15
sr2 0.04 0.01 0.02 0.03 0.00 0.02 0.00 0.02

Side of TLE
β −0.13 −0.02 0.05 −0.01 0.00 −0.14 0.11 0.01
sr2 0.01 0.00 0.00 0.00 0.00 0.02 0.01 0.00

Seizure frequency
β −0.02 −0.10 −0.02 −0.16 0.03 0.12 −0.06 −0.04
sr2 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0.00

Education
β 0.09 −0.12 −0.15 −0.05 0.04 −0.04 −0.14 −0.08
sr2 0.01 0.01 0.02 0.00 0.00 0.00 0.02 0.01

Duration of epilepsy
β −0.02 −0.16 −0.16 −0.04 −0.07 0.07 −0.20 −0.15
sr2 0.00 0.02 0.02 0.00 0.00 0.00 0.03 0.02

BDI score
β −0.12 −0.30** −0.46*** −0.28** −0.43*** −0.30** −0.20 −0.45***

sr2 0.01 0.07 0.16 0.06 0.14 0.07 0.03 0.15

STAI score
β −0.17 −0.21* −0.27** −0.24** 0.11 0.26* −0.15 −0.12
sr2 0.02 0.04 0.06 0.05 0.01 0.05 0.02 0.01

F 2.2* (df 8, 87) 4.1*** (df 8, 87) 9.5*** (df 8, 87) 4.3*** (df 8, 87) 3.1** (df 8, 87) 1.7 (df 8, 87) 2.1* (df 8, 87) 6.4*** (df 8, 87)
R 0.41 0.52 0.68 0.53 0.47 0.37 0.40 0.61
R2 0.17 0.27 0.46 0.28 0.22 0.13 0.16 0.37
Adjusted R2 0.09 0.21 0.42 0.22 0.15 0.06 0.08 0.31

β = standardized regression coefficient; sr2 = squared semipartial correlation.
a Coded as 0 = female, 1 = male.
∗ p ≤ 0.05.

∗∗ p ≤ 0.01.
∗∗∗ p ≤ 0.001.
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Table 3
Multiple regression of WHOQOL-100 scores on gender, age, education, duration of epilepsy, side of TLE, seizure frequency, and scores on the BDI and the STAI

Independent variable Dependent variable

Physical Psychological Independence Social
relationships

Environmental Spirituality
and religion

Overall QOL

Age
� −0.21* −0.07 −0.11 −0.25* −0.15 0.09 −0.06
sr2 0.03 0.00 0.01 0.05 0.02 0.01 0.00

Gendera

� 0.00 0.10 0.09 0.15 0.13 −0.05 0.06
sr2 0.00 0.01 0.01 0.02 0.02 0.00 0.00

Side of TLE
� −0.09 −0.07 0.04 −0.02 −0.04 −0.03 −0.13
sr2 0.01 0.00 0.00 0.00 0.00 0.00 0.02

Seizure frequency
� −0.02 −0.02 −0.05 −0.08 −0.09 0.05 −0.08
sr2 0.00 0.00 0.00 0.01 0.01 0.00 0.01

Education
� 0.02 −0.01 −0.09 0.00 −0.06 0.11 −0.17
sr2 0.00 0.00 0.01 0.00 0.00 0.01 0.02

Duration of epilepsy
� −0.04 −0.18* 0.04 −0.04 −0.15 −0.10 −0.19*

sr2 0.00 0.02 0.00 0.00 0.02 0.01 0.03

BDI score
� −0.36*** −0.47*** −0.37*** −0.29** −0.32*** −0.23 −0.33***

sr2 0.10 0.16 0.10 0.07 0.07 0.04 0.08

STAI score
� −0.21* −0.31*** −0.10 −0.11 −0.23* −0.10 −0.29**

sr2 0.04 0.08 0.01 0.01 0.04 0.01 0.07

F 5.8*** (df 8, 88) 14.4*** (df 8, 88) 3.1** (df 8, 88) 4.6*** (df 8, 88) 6.4*** (df 8, 88) 1.4 (df 8, 88) 7.3*** (df 8, 88)
R 0.59 0.75 0.47 0.54 0.61 0.34 0.63
R2 0.35 0.57 0.22 0.30 0.37 0.11 0.40
Adjusted R2 0.29 0.53 0.15 0.23 0.31 0.04 0.35

� = standardized regression coefficient; sr2 = squared semipartial correlation.
a Coded as 0 = female, 1 = male.
∗ p ≤ 0.05.

∗∗ p ≤ 0.01.
∗∗∗ p ≤ 0.001.
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less variance in QOL compared with depression and
anxiety. The association between severity of depres-
sion and poorer QOL was independent of sociodemo-
graphic variables, clinical seizure factors, and anxiety.
While some degree of correlation between depression
and self-reported QOL is expected because mood state
can affect all subjective evaluations including those of
QOL, the strength and the consistency of the associa-
tion were impressive.

Our study lends support to previous reports of
an association between depression and lower QOL
(Lehrner et al., 1999; Choi-Kwon et al., 2003; Beghi
et al., 2004; Boylan et al., 2004), and of a strong
inverse relation between severity of depressive symp-
toms and QOL (Gilliam et al., 1999; Derry et al., 2000;
Hermann et al., 2000; Cramer et al., 2003; Johnson
et al., 2004). It also confirms that the inverse relation
between depression and QOL is independent from anx-
iety, demographic factors, and clinical seizure features
(Gilliam et al., 1999; Lehrner et al., 1999; Choi-Kwon
et al., 2003; Johnson et al., 2004). Of particular interest,
it corroborates previous findings that psychological dis-
tress, and especially depression, is a stronger predictor
of QOL than clinical seizure variables. In a study on 210
patients with epilepsy, psychological distress, together
with loneliness, adjustment and coping, and stigma per-
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but also subsyndromal depression might substantially
affect QOL in epilepsy patients, as it does in the gen-
eral population (Goldney et al., 2004b). A practical
example might help explain the meaningfulness of the
association we found between severity of depressive
symptoms and QOL. The minimum clinically impor-
tant change for the QOLIE-31 total score has recently
been estimated to be 11.8 (Wiebe et al., 2002), and our
multiple regression model for QOLIE-31 total score
indicated a decrease of 0.93 point for each 1-point
increase in BDI score. Hence, the predicted QOLIE-
31 total score of a patient who scores 14 on the BDI
(a score indicating only mild depression) is 11.2 points
lower compared with a patient with similar sociode-
mographic and clinical characteristics and negligible
depressive symptoms who scores 2 on the BDI, a dif-
ference which is not only statistically but also clinically
significant.

It should be emphasized that the relationship
between depression and QOL in TLE is likely bidi-
rectional. On the one hand, the presence of depres-
sive symptoms may affect QOL; on the other, several
epilepsy-related impairments in QOL, such as lower
independence and less social opportunities, may influ-
ence mood and lead to the development or exacerbation
of depressive symptoms. Our clinical experience sug-
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eption, were much stronger predictors of QOL than
linical variables such as onset, seizure frequency, and
edication side-effects (Suurmeijer et al., 2001). In

nother study on 257 patients with epilepsy, mood
as the single strongest predictor of QOL (Perrine

t al., 1995). Similarly, in a study of 125 patients
ho had recently undergone surgery for TLE, mood
ad the strongest association with QOL, independent
f seizures outcome, driving status, or employment
Vickrey et al., 1992). Another study on 56 patients with
LE found that depression was the single strongest pre-
ictor for each QOL domain (Lehrner et al., 1999).
ecently, a study on 87 patients with TLE reported

hat the association between depression and reduced
OL is stronger than that of epilepsy factors such

s seizure frequency and chronicity (Johnson et al.,
004).

As we examined the relation between QOL and
he severity of depressive symptoms rather than the
resence of a formally diagnosed depressive disor-
er, the strong relation we found between depression
nd poorer QOL suggests that not only syndromal
ests that both causal pathways may operate, with one
redominating over the other in different patients.

We also found a significant, though less strong,
ssociation between severity of anxiety symptoms and
ower scores across many QOL domains. This finding
orroborates previous reports of a relationship between
nxiety and QOL in epilepsy (Choi-Kwon et al., 2003;
ohnson et al., 2004). As in previous studies, anxiety
as a stronger predictor of poorer QOL compared with

linical epilepsy factors such as seizure frequency and
hronicity. While one study did not compare anxiety
nd depression in a single multivariate model (Johnson
t al., 2004), the other study, carried out in Korean
atients, found that anxiety was even stronger a pre-
ictor of poorer QOL than depression (Choi-Kwon et
l., 2003). Differences in the cultural context, in the
ase-mix, and in the assessment of anxiety and depres-
ion might account for this inconsistency.

As regards demographic and clinical seizure vari-
bles, the use of the WHOQOL-100 enabled us to
etect associations between clinical seizure variables
nd some QOL domains that were not apparent with
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the QOLIE-31. For instance, duration of epilepsy was
found to be significantly associated with the ‘psycho-
logical’ and ‘overall QOL’ domains of the WHOQOL-
100, whereas, it was not significantly associated with
any QOLIE-31 domains. While the sign and the size of
the standardized regression coefficients were similar
for the two QOL instruments, those of the WHOQOL-
100 ‘psychological’ and ‘overall QOL’ domains were
slightly higher than those of the comparable QOLIE-
31 domains, to the point that only the findings related
to the WHOQOL-100 domains reached statistical sig-
nificance. Likely, this resulted from the fact that the
WHOQOL-100 covers a broader range of QOL issues
and has higher reliability thanks to the greater num-
ber of items for each domain. The WHOQOL-100 was
well accepted by patients and seemed to complement
usefully the information provided by the QOLIE-31.
Overall, our findings suggest that the WHOQOL-100
might profitably supplement disease-specific instru-
ments in the routine assessment of QOL in patients
with epilepsy.

In our study, demographic and clinical seizure vari-
ables were less strongly associated with QOL as com-
pared with depression and anxiety. This finding is in
line with those of other studies performed in other med-
ical specialties, which found only modest or moderate
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did not find a relation between seizure frequency and
QOL (Gilliam et al., 1999; Engelberts et al., 2002;
Boylan et al., 2004), all our patients had active seizures
and the homogeneous nature of seizure occurrence
might have obscured a relation between seizure fre-
quency and QOL. Indeed, several follow-up studies
of patients who have undergone epilepsy surgery sug-
gest that only a seizure-free outcome, and not a seizure
reduction, is associated with an improvement in QOL
from baseline (McLachlan et al., 1997; Markand et al.,
2000).

As regards possible side-related differences in self-
reported QOL, we did not find the association between
left TLE and higher levels of anxiety and lower QOL
recently observed in a study of 36 patients with TLE
(Andelman et al., 2001). At variance with our study, the
previous investigation did not include an assessment of
depression and had low statistical power for multivari-
ate analysis due to the small sample size. We believe
that our result is plausible, because quite a strong effect
of temporal lesion laterality on emotionality would be
required to bias the self-perception of QOL to an appre-
ciable degree, while a relation between side of TLE and
the level of either depression or anxiety is still contro-
versial, with several studies reporting no side-related
differences (Hermann et al., 1991; Manchanda et al.,
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orrelation between patients’ perceptions of their qual-
ty of life and clinical indexes of disease severity (de
raaf-in ‘t Veld et al., 1996; Abeni et al., 2002; Stach-
empinen et al., 2004).

Previous studies of the relationship between QOL
nd gender in patients with epilepsy have yielded
ontrasting results (Leidy et al., 1999; Djibuti and
hakarishvili, 2003). Our findings also do not support a
onsistent association between QOL and gender, while
hey partly confirmed the previously reported asso-
iation between poorer QOL and longer duration of
pilepsy (Djibuti and Shakarishvili, 2003; Johnson et
l., 2004) and increasing age (Djibuti and Shakarishvili,
003). As regards the previously observed associa-
ion between seizure frequency and QOL (van Hout
t al., 1997; Leidy et al., 1999; Choi-Kwon et al.,
003; Djibuti and Shakarishvili, 2003; Johnson et al.,
004), we could not find evidence of this relation.
nfortunately, comparisons between studies are dif-
cult because of differences in the type of patients
nd the QOL measures. While our negative result is
n line with the findings of several other studies that
996) and a study reporting an association between
epression and right, rather than left, TLE (Kohler
t al., 1999). Also, although affective neuroscience
s uncovering fascinating relationships between emo-
ional valence and regional asymmetries in brain func-
ion, the more consistent results have been found with
egard to the prefrontal rather than temporal regions
Davidson, 2003).

Our study has several limitations. First, its cross-
ectional design does not allow to draw causal infer-
nces. For instance, medication side effects may affect
ood or, conversely, lower mood may negatively

nfluence patients’ perception of medication toxic-
ty. Second, we relied only on self-report measures
f emotional state and QOL, which may introduce
onomethod bias, a source of systematic bias that

nflates relations among constructs measured with
he same method and informant. Also, some corre-
ations might be partly explained by semantic over-
ap among items from different questionnaires. As
he emotional/psychological domain is one of the key
OL domains, mental health and QOL are partially
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overlapping constructs despite being conceptually sep-
arate. Indeed, both the QOLIE-31 and the WHOQOL-
100 include some mood-related items, and this may
partly contribute to the association between QOL and
both anxiety and depression. However, the strength
and the consistency of this association, together with
the fact that the inverse relation between depression,
anxiety and QOL holds for QOL domains that do not
tap psychological issues suggest that overlap between
items is hardly an adequate explanation for this associ-
ation. While the BDI contains a few items assessing
vegetative symptoms of depression such as fatigue
and reduced appetite, their weight in the total score
seems insufficient to fully explain the inverse relation
between depression and impaired QOL in domains
other than psychological ones. A third, related limi-
tation is that our assessment of QOL relied only on
subjective appraisals by patients. Our study would have
gained in strength if we had collected objective infor-
mation about objective QOL variables such as living
situation, safety, work, income, leisure, to complement
subjective appraisals by patients. However, clinically
stable patients, even those with schizophrenia, seem to
be able to evaluate and report their QOL with a high
degree of reliability and concurrent validity (Voruganti
et al., 1998). Also, by its nature, the QOL construct
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with the disease, and felt more distressed, had poorer
QOL regardless of clinically-related aspects of their
epilepsy (Suurmeijer et al., 2001). Finally, we studied
patients with drug-resistant TLE. While our findings
can likely be generalized to patients with drug-resistant
TLE referred to other epilepsy surgery centers because
we routinely adhere to commonly accepted criteria
for the selection of candidates for epilepsy surgery, it
remains to be determined whether our results general-
ize to less severe patients with TLE or to patients with
other types of epilepsy.

Although future studies addressing these limita-
tions are warranted, our findings suggest that QOL
in epilepsy might be adversely affected to a substan-
tial degree by the presence and severity of depressive
symptoms and, to a lesser degree, of anxiety symp-
toms. Healthcare professionals should be aware of the
significance of patients’ emotional state and of the role
it plays for their QOL. Adopting a biopsychosocial
approach (Engel, 1977) is mandatory to include among
the treatment aims the psychosocial correlates of the
condition that might be for some patients as disabling
as the seizures themselves (Moore and Baker, 2002).
Efforts to ameliorate QOL and lessen the burden of
epilepsy require that attention be paid to the recogni-
tion and adequate treatment of psychopathology. Even
s subject-bound. Although patients’ reports may be
iased, as any other report, the patient is the only one
ho knows how he or she feels (Devinsky and Cramer,
993). Indeed, the patient’s perspective on QOL is
t the core of a definition of QOL as authoritative
s that elaborated by the World Health Organisation
Skevington et al., 2004). Fourth, we studied only a
umber of clinical seizure variables such as seizure
hronicity and frequency. Possibly, the full range of
linical seizure variables are as important or even more
mportant correlates of QOL than are depressive and
nxiety symptoms. Nevertheless, our findings clearly
nderscore the strong relation between emotional dis-
ress and poorer QOL. This is not surprising, as there
re research findings which suggest that in addition to
he direct effects epilepsy can exert on the daily func-
ioning of affected people, the attitudes and behaviours
ncountered in the family and the society can add a
ubstantial amount of burden and be more disabling
han seizure themselves. In a recent study on 210 peo-
le with epilepsy, those who felt more stigmatized,
ere more socially isolated, were less able to cope
when formally diagnosed psychiatric comorbidity is
absent, the presence of substantial emotional distress
calls for supportive interventions. While psychiatric or
psychological interventions aimed at treating depres-
sion or anxiety are likely to improve QOL in patients
with epilepsy, future studies should include random-
ized controlled trials to specifically test this assump-
tion. In addition to interventions aimed at reducing
psychological distress, community interventions aimed
at changing attitudes and behaviours in the society and
decreasing stigmatisation are also needed in order to
improve QOL among people with epilepsy (Suurmeijer
et al., 2001).
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