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Summary
Objective: To further elucidate the psychiatric outcome of surgical treatment for temporal lobe
epilepsy (TLE).
Methods: Fifty-two consecutive patients with drug-resistant TLE and IQ ≥70 completed the
Minnesota Multiphasic Personality Inventory, Beck Depression Inventory, Spielberger State-
Trait Anxiety Inventory, and Spielberger State-Trait Anger Expression Inventory before epilepsy
surgery, after 1 year, and after 2 years. Some patients also completed the 31-item Quality of
Life in Epilepsy (N = 29) and WHOQOL-100 (N = 24) questionnaires. During the follow-up period,
patients were maintained on a stable medication regimen. Multivariate repeated measures
analysis of variance was used to examine changes in psychiatric variables over time.
Results: Seizure outcome was excellent (89% in Engel class I after 2 years). There were only a
few significant changes over time in the MMPI profile, suggesting a decrease in interpersonal
sensitivity, irritability, and social introversion. Anxiety decreased significantly with a gradual
decline, anger dropped significantly after remaining basically flat during the first year, while
depression showed a gradual but non-significant decline. Younger age and shorter duration of
epilepsy were associated with greater improvement in several anger dimensions. In the patient
subgroup with quality of life data available, greater improvement in overall quality of life and
key life domains (income, work capacity, personal relationships) was found to be associated
with greater decrease in depression, anxiety, and anger.
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Conclusion: The relatively slow decrease of emotional distress over time and its correlation with
changes in some key life domains suggest that patients may experience difficulties in switching
from a ‘sick’ role to a ‘normal’ role, and may easily be disappointed if expectations of positive
life changes are not rapidly met. Some counselling sessions early after surgery may be useful to
address these issues. The findings also suggest that surgery may yield greater emotional benefits
if performed early.
© 2007 Elsevier B.V. All rights reserved.

Introduction

Epilepsy is a chronic disorder carrying a severe burden on
affected people (Wiebe et al., 1999). Among neurological
diseases, it ranks third in terms of years of life lost because
of premature death or disability, ahead of Parkinson’s dis-
ease and multiple sclerosis (Olesen and Leonardi, 2003). The
sudden, unpredictable quality of seizures typically impairs
patients’ functional status and may also reveal the presence
of the disorder to other people, thus exposing patients to
social stigma.

Further, epilepsy is associated with an increased risk for
psychopathology, the most frequent disorders being depres-
sion (Harden, 2002; Barry, 2003) and other mood disorders
(Schmitz, 2005), anxiety disorders (Vazquez and Devinsky,
2003), and cognitive disturbances (Helmstaedter et al.,
2003). Severity of both depressive and anxiety symptoms in
temporal lobe epilepsy (TLE) patients correlate with poorer
quality of life (QOL), independently of clinical seizure fac-
tors and sociodemographic variables (Boylan et al., 2004;
Meldolesi et al., 2006). Moreover, depression may affect
cognitive functioning (Sawrie et al., 1999).

The clinical presentation of depression and other mood
disorders in patients with epilepsy is often atypical and may
not allow a straightforward classification according to psy-
chiatric diagnostic systems such as the ICD (WHO, 1992) or
DSM (APA, 2000). Blumer described the ‘‘interictal dyspho-
ric disorder’’ (IDD) in epilepsy, characterized by symptoms
such as depressive mood, anergia, pain, insomnia, irritabil-
ity, euphoric moods, fear, and anxiety (Blumer et al., 2004).
Kanner remarked that people with epilepsy often present
with recurrent episodes of pleomorphic depressive features
with main disabling symptoms of either anhedonia or irri-
tability, a condition he called ‘‘dysthymia-like disorder of
epilepsy (DLDE)’’ (Kanner and Balabanov, 2002).

Epilepsy patients have a higher prevalence of anxiety
disorders than the general population, in both hospital
and community samples (Jacoby et al., 1996; Ettinger
and Kanner, 2001; Vazquez and Devinsky, 2003). Interictal
anxiety presents as feelings of worry or as a formal anxi-
ety disorder, such as panic disorder, obsessive-compulsive
disorder, or generalised anxiety disorder (Devinsky and
Theodore, 1999). These disorders may be more common
among patients with limbic epilepsy (Shukla et al., 1979;
Altshuler et al., 1990).

Depression, fear, anger and irritability may also occur
during seizures. About one-quarter of auras have an emo-
tional component (Kanner and Balabanov, 2002). In TLE, fear
is a common subjective symptom at seizure onset in patients
with medial and medial-lateral TLE (Hermann et al., 1982;
Maillard et al., 2004), sometimes presenting a serious dif-

ferential diagnostic problem with panic disorder (Picardi et
al., 2007). Depressed mood and dysphoria can also be part
of the seizure and persist into the postictal period (Williams,
1956). In TLE, both interictal and ictal emotional distur-
bances seems to be particularly frequent (Yamada et al.,
2005). Several reports have linked these disturbances with
a wide range of personality traits (Blumer, 1999).

In recent years, surgery has gained acceptance as an
effective and safe therapeutic approach in drug-resistant
epilepsy, particularly in TLE, where many groups reported
satisfactory results with 70—90% of patients becoming
‘seizure free’ (Engel, 1996; Quarato et al., 2005). While
many studies showed the effectiveness of surgery in reduc-
ing and very often abolishing seizures, the psychiatric
outcome of surgical treatment is still unclear. Previous stud-
ies reported either improvement (Hermann et al., 1989;
Blumer et al., 1998; Derry et al., 2000; Devinsky et al.,
2005; Glosser et al., 2000; Reuber et al., 2004; Spencer
et al., 2003), or deterioration (Trimble and Schmitz, 1998;
Altshuler et al., 1999; Wrench et al., 2004), or no changes
(Anhoury et al., 2000; Reuber et al., 2004) in anxiety or
depression level after surgery. However, many of these stud-
ies have limitations such as small sample size (Hermann et
al., 1989; Derry et al., 2000; Glosser et al., 2000) or short
follow-up period (Hermann et al., 1989; Altshuler et al.,
1999; Glosser et al., 2000). Also, many previous studies did
not include an assessment of both emotional variables and
personality. Moreover, despite the description of conditions
such as IDD or DLDE, characterised by irritability and anxiety
in addition to depression, to our knowledge no study inves-
tigated anger in patients with TLE who undergo epilepsy
surgery.

Given that a link between anger and depression has often
been pointed out, and that most instruments commonly used
to measure depression do not adequately tap depressive
symptoms such as anger, irritability, aggressiveness, and hos-
tility (Biondi et al., 2005), investigating changes in anger
after epilepsy surgery may also contribute to elucidate pre-
vious inconsistent findings regarding changes in depression.

This study aimed at further elucidating the course of trait
and state emotional variables as well as of personality vari-
ables after surgery for TLE. We performed a comprehensive
assessment of depression, anxiety, anger, and personality in
a sample of patients with drug-resistant TLE before surgical
treatment, after 1 year, and after 2 years. We hypothesized
that anxiety, and one or both of depression and anger, would
decrease after epilepsy surgery, while we did not expect
substantial changes in personality traits. To our knowledge,
this is the first study to use the Spielberger State-Trait Anger
Expression Inventory (STAXI) in patients with TLE.
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Methods

Setting and participants

This study is part of a larger, comprehensive research project on
the psychosocial aspects of TLE, which is currently being carried
out at the Epilepsy Surgery Unit of the NEUROMED-IRCCS Neuro-
logical Institute, located in Pozzilli, a small town about 100 miles
from Rome. The Unit receives referrals from the whole country,
particularly from Central and Southern Italy.

All consecutive patients referred to the Unit who were affected
by drug-resistant TLE, had an intelligence quotient (IQ) above 70,
underwent resective epilepsy surgery (either anteromesial tempo-
ral lobectomy in mesial TLE or extensive temporal lobectomy in
mesiolateral TLE, plus lesionectomy in patients with TLE due to
tumours or other lesions; lesionectomy alone in tumourous lat-
eral TLE) between February 2000 and December 2003, and were
reassessed 1 and 2 years after surgery were included in the study.
The diagnosis of TLE was based on a comprehensive presurgical
assessment protocol which has been described in detail in a previous
paper (Quarato et al., 2005).

Procedure

The baseline psychiatric assessment was performed as part of the
presurgical protocol. In our practice, psychiatric morbidity usually
does not preclude surgery, unless a severe psychotic or personality
disorder which may impair adherence is present and family support
is inadequate. Subsequent evaluations were part of a comprehen-
sive follow-up assessment and took place approximately 12 and 24
months after surgery. On each occasion, patients completed a bat-
tery of validated psychometric instruments. During the follow-up
period, patients were maintained on a stable medication regimen.

Assessment instruments

The Minnesota Multiphasic Personality Inventory (MMPI) was used
to assess personality traits (Hathaway and McKinley, 1951). It is a
widely used self-administered ‘true/false’ inventory consisting of
several hundreds of items which gives scores on 3 validity scales
and 10 clinical scales. Scale scores are computed in the form of
standardized T-scores, i.e., scores with a mean of 50 and a standard
deviation of 10. Traditionally, scores of 70 or higher are considered
elevated.

The Beck Depression Inventory (BDI) was used to measure
depressive symptoms (Beck et al., 1961). It contains 21 items, rated
on a 4-point scale from 0 to 3, consisting of a series of statements
relating to particular symptoms of depression. Scores from 0 to 9
suggest no depression, 10 to 20 mild depression, 21 to 30 moder-
ate depression, and over 30 severe depression. While Beck himself
warned against rigidity in setting cut-off points, several different
cut-off scores have been suggested, and many studies have used a
cut-off score of 16 as an indication of probable clinical depression
(Beck et al., 1988; Kendall et al., 1987).

The Spielberger State-Trait Anxiety Inventory (STAI) was used to
measure fear, tension, and worry (Spielberger, 1983). It comprises
two separate 20-item instruments to measure state anxiety and trait
anxiety, respectively. Anxiety is conceptualized as a state of subjec-
tive tension and worry, accompanied by autonomic nervous system
arousal. State anxiety is the amount of anxiety experienced at the
time of the assessment, whereas trait anxiety refers to the degree
of anxiety usually experienced. Scale scores are computed in the
form of standardized T-scores. While the STAI is not used to screen
for anxiety disorders, scores above 70 are elevated and may suggest
clinically relevant anxiety.

The Spielberger State-Trait Anger Expression Inventory (STAXI)
was used to assess anger (Spielberger, 1988). It is a self-

administered questionnaire which provides information about the
amount of anger experienced and the way anger is processed by
an individual. Anger is conceptualized as ranging from subjective
irritation to feelings of annoyance, rage, and associated autonomic
arousal. The questionnaire consists of 44 items and yields scores
on five main scales: state anger, trait anger, inside-directed anger,
outside-directed anger, and anger control. State anger is the amount
of anger experienced at the time of the assessment; trait anger
refers to the degree of anger usually experienced; inside-directed
anger is the tendency to suppress or restrain anger; outside-directed
anger represents the tendency to express or show anger towards
other people or objects; anger control refers to the ability to control
the activation or the expression of anger. Scale scores are computed
in the form of standardized T-scores.

In 2001, the presurgical assessment protocol expanded to
include the measurement of QOL. Patients who underwent surgery
from August 2001 completed also the 31-item version of the Quality
of Life in Epilepsy instrument (QOLIE-31), and those who under-
went surgery from January 2002 completed both the QOLIE-31
and the 100-item WHOQOL questionnaire. The QOLIE-31 is an
epilepsy-specific QOL instrument (Cramer et al., 1998), while the
WHOQOL-100 is a comprehensive self-report questionnaire devel-
oped by the World Health Organization in the framework of a large
international project (Skevington et al., 2004). While a detailed pre-
sentation of QOL results is beyond the scope of the present paper,
selected scores on these two instruments will be used in the anal-
yses to investigate the relationship between psychiatric outcome
and functional outcome. The total QOLIE-31 score will be used as
an overall measure of epilepsy-related impairment in QOL, whereas
the WHOQOL-100 scores on the Work capacity, Financial resources,
and Personal relationships facet scales will be used as measures
of key functional outcomes such as employment or employability,
income, and opportunities for social contacts, respectively.

Statistical analysis

First, we carried out a descriptive analysis of all variables of
interest. Then, we used Student’s t-test and Pearson correlation
coefficient, as appropriate, to explore the relationship between
psychiatric variables and demographic or clinical variables at base-
line.

Subsequently, repeated measures analysis was used to examine
changes in psychiatric variables over time. For the BDI, repeated
measures analysis of variance (RM-ANOVA) was used, while repeated
measures multivariate analysis of variance (RM-MANOVA) models
with post-hoc univariate F-tests were built for the STAI subscales,
the STAXI subscales (except the anger control subscale which is
scored in the opposite direction from the other subscales, as higher
scores indicate greater anger control), and the MMPI subscales.
In these analyses, the Greenhouse-Geisser correction was used to
adjust the degrees of freedom for F-tests if the Mauchly’s test of
sphericity indicated heterogeneity of covariance.

Subsequently, we examined the effect of factors or covariates
such as gender, age, education, side of TLE, duration of epilepsy,
and seizure frequency. Separate RM-ANOVA models were built to
examine the effect of each factor or covariate.

RM-ANOVA was also used to test the relationships between
changes in BDI, STAI, and STAXI scores and changes in overall
QOL and selected QOL domains over the 2-year follow-up period.
Each RM-ANOVA model included scores on a psychiatric measure
as dependent variable and the standardized residual change score
of a QOL measure as independent variable. Such scores reflect
the amount of change in scores on a given measure that is unac-
counted for by baseline scores, and have the advantage over raw
change scores of being statistically independent of initial levels. To
calculate standardized residual change scores, multiple regression
analysis was used to predict scores at the 2-year follow-up assess-
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ment from baseline scores for each QOL measure. Then, differences
between predicted and observed follow-up scores were transformed
to standardized z-scores.

Given the absence of a control group and the limited reliability
of all mental health measures, in order to avoid overestimation
of changes over time in depression, anxiety, and anger we also
calculated the Reliable Change Index (RCI) (Jacobson and Truax,
1991) over the 2-year period for the BDI and the STAI and STAXI
subscales. The RCI accounts for test reliability and regression to
the mean and helps identifying patients who changed sufficiently
that the change is unlikely to be due to simple measurement
unreliability. The RCI was calculated for each patient using the
following formula: (score after 2 years − presurgical score)/SD1 ×√

2 × √
1 − r, where SD1 is the standard deviation of the presur-

gical scores and r is the reliability of the measure. Given that we
lacked an untreated control group, we used test—retest reliabil-
ity rather than internal consistency as the reliability parameter in
order to introduce a sort of historical control. That is, the patients in
whom the RCI is above the threshold for reliable change can be com-
pared with 5% that would have been expected to show that much
change if there had been no intervention (Evans et al., 1998). In
the calculations, we used the following test—retest reliability coef-
ficients: 0.75 for the BDI, which is the mean of the 0.60—0.90 values
reported by many studies on college students and non-psychiatric
patients (Beck et al., 1988); 0.67 for the STAI State Anxiety scale,
calculated using data from a study by one of the authors (Picardi et
al., 2005); 0.82 for the STAI Trait Anxiety scale, as reported in the
Italian STAI manual (Pedrabissi and Santinello, 1989); 0.70 for the
STAXI scales, a reasonable mean value from recent studies which
reported good test—retest reliability for the various scales (Bishop
and Quah, 1998; Jacobs et al., 1988). The threshold for reliable
change was conservatively set at 1.96 according to a two-tailed
criterion for significance.

All analyses were run under SPSS, version 13.0 for Windows.

Results

Of 74 eligible patients, 52 (70%) completed the psychiatric
assessment at both follow-up visits and were included in
this study. For these patients, there were only a few missing
questionnaires: six patients did not complete the BDI on both
occasions, six the MMPI, five the STAI, and four the STAXI.

Of patients who did not undergo the psychiatric assess-
ment at both follow-up visits, one lost contact with the
Centre, while the other patients did not perform one, or
rarely both, follow-up psychiatric assessments for logistic
or practical difficulties, such as time pressure to complete
other parts of the comprehensive post-surgical assessment
or absence of the consultant psychiatrist on some follow-
up visit days. Hence, there is sound reason to believe
that loss of patients to the study occurred at random,
as confirmed by the absence of any significant difference
between patients who completed the study and patients
who did not on gender, age, education, duration of epilepsy,
seizure frequency, seizure outcome at 2 years, baseline
intelligence quotient, and depression, anxiety and anger
scores.

Twenty-four patients (46%) had left TLE, while 28 (54%)
had right TLE. Their mean age was 33.0 ± 9.4 years, and 27
(52%) were males. The mean duration of TLE was 16.8 ± 11.6
years, with a mean age at onset of 16.0 ± 11.3 years. In 32
patients (62%) TLE was due to hippocampal sclerosis, while
in the remaining 20 (38%) TLE was secondary to tumours
or other lesions (e.g., cavernomas, dysplasias). Seizure fre-

quency was monthly in 26 patients (50%), weekly in 24 (46%),
and daily in 2 (4%).

Surgical outcome was assessed according to Engel clas-
sification (Engel, 1987), and it was found to be quite
satisfactory. At the 1-year follow-up, 42 (81%) were com-
pletely seizure-free (Engel 1a); five patients (10%) presented
not-disabling auras (Engel 1b); four patients (8%) suffered
from rare (1—3 per year) disabling seizures (Engel class
2); one patient (2%) presented significant improvement in
seizure frequency and severity (Engel class 3). Two years
after surgery, 43 (83%) were in Engel class 1a, three (6%)
were in Engel class 1b, and six (12%) were in Engel class 2.

At the presurgical assessment, the mean scores on the BDI
and MMPI D scale indicated, on average, the presence of mild
depression; 23% and 38% of patients scored 16 or more on
the BDI and above 70 on the MMPI D scale, respectively. The
mean scores on the STAI state anxiety and the MMPI Hs and
Pt scales attested, on average, the presence of mild somatic
and psychic anxiety; 15%, 25%, and 27% of patients scored
above 70 on the STAI state anxiety and the MMPI Hs and Pt
scales, respectively. Mean STAXI scores indicated, on aver-
age, the presence of mild anger, particularly inside-directed
anger. Overall, 6%, 4%, and 25% of patients scored markedly
above average (i.e., two SD above the norm) on state anger,
trait anger, and inside-directed anger, respectively.

There were only a few associations between psychi-
atric variables and demographic or clinical seizure variables.
Female patients had significantly higher scores on inside-
directed anger (p = .001) and the MMPI D scale (p = .03) as
compared with male patients. Age was significantly corre-
lated only with the MMPI Si scale score (r = .28, p < .05).
Education in years was negatively correlated with scores on
the BDI (r = −.36, p < .01), trait anxiety (r = −.28, p < .05),
and the MMPI Hs (r = −.43, p = .001), Pt (r = −.31, p = .02),
Sc (r = −.40, p < .01), Ma (r = −.34, p = .01) and Si (r = −.30,
p = .03) scales. No significant relationship between baseline
BDI, STAI, STAXI, and MMPI scores and clinical variables such
as side of TLE, duration of epilepsy, and seizure frequency
were found.

Table 1 recapitulates changes in BDI, STAI, and STAXI
scores over time among patients who completed the ques-
tionnaires on all three occasions (N = 46, 47, and 48,
respectively). RM-ANOVA did not detect significant changes
over time neither in BDI scores nor in STAXI anger control
subscale scores, while RM-MANOVA revealed a significant
effect of time on STAI (Wilks’ lambda = 0.90, F [4,182] = 2.57,
p = .04) and STAXI (Wilks’ lambda = 0.84, F [8,182] = 2.10,
p = .04) scores. Post hoc univariate F-tests were significant
for state and trait anxiety, state and trait anger, and inside-
directed anger.

Consistently with repeated measures ANOVA findings, the
percentage of patients showing reliable improvement on
state anxiety, trait anxiety, state anger, trait anger, and
inside-directed anger was much higher than the percent-
age of patients showing reliable worsening (13% versus 4%,
23% versus 6%, 17% versus 4%, 19% versus 6%, and 15% ver-
sus 4%, respectively), while the reliably improved/worsened
ratio was more balanced for outside-directed anger, anger
control, and BDI scores (19% versus 15%, 15% versus 17%, and
17% versus 9%, respectively).

Table 2 illustrates changes in MMPI scales over time
among patients who completed the inventory on all
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Table 1 Changes in BDI, STAI and STAXI scores after surgical treatment for temporal lobe epilepsy

Variable Before surgery One-year follow-up Two-year follow-up Repeated measures analysis results

BDI 9.6 ± 7.8 8.4 ± 8.9 7.7 ± 10.2 F = 0.98; d.f. 2, 90; p = .38
STAI state anxiety 54.3 ± 12.6 51.4 ± 11.5 48.9 ± 13.5 F = 4.83; d.f. 1.8, 81.2; p = .01
STAI trait anxiety 51.2 ± 11.8 49.1 ± 14.6 46.7 ± 13.4 F = 3.65; d.f. 2, 92; p = .03
STAXI state anger 55.8 ± 9.0 55.9 ± 10.4 51.0 ± 12.5 F = 4.85; d.f. 2, 94; p = .01
STAXI trait anger 49.5 ± 11.0 50.6 ± 13.6 45.2 ± 13.7 F = 5.51; d.f. 2, 94; p = .01
STAXI inside-directed anger 58.9 ± 13.8 58.3 ± 14.0 54.4 ± 17.0 F = 4.37; d.f. 1.7, 78.1; p = .02
STAXI outside-directed anger 51.7 ± 9.7 53.6 ± 11.3 49.5 ± 12.6 F = 2.48; d.f. 1.8, 83.0; p = .10
STAXI anger control 45.1 ± 10.3 44.9 ± 10.2 46.2 ± 10.8 F = 0.29; d.f. 1.8, 82.6; p = .72

three occasions (N = 46). RM-MANOVA revealed a significant
effect of time on MMPI scores (Wilks’ lambda = 0.59, F
[26,156] = 1.82, p = .01). Post hoc univariate F-tests were sig-
nificant for the L (Lie) (F = 7.68; d.f. 1.7, 78.3; p = .001) and
K (Defensiveness) (F = 8.04; d.f. 2, 90; p = .001) scales, which
increased after surgery, and in the Pa (Paranoia) (F = 3.42;
d.f. 1.7, 76.7; p < .05) and Si (Social Introversion) (F = 5.25;
d.f. 2, 90; p < .01) scales, which decreased after the opera-
tion.

To provide a common metric to gauge the magnitude of
change over time across different assessment instruments,
the effect size was calculated for the BDI, the MMPI D scale,
the STAI state anxiety scale, and the STAXI state anger scale
by dividing mean differences from baseline with the base-
line standard deviation. Fig. 1 shows changes over time in
the level of depression, anxiety, and anger after surgery in
standard deviation units.

Baseline and 2-year follow-up data for the QOLIE-31
and WHOQOL-100 were available for 29 and 24 patients,
respectively. Patients’ mean QOLIE-31 total score showed
a tendency to increase over the follow-up period, from
62.8 ± 18.3 before surgery to 68.4 ± 21.0 two years later
(p = .08). No significant differences from baseline were
observed for patients’ mean scores on the WHOQOL-100
Work Capacity (from 70.8 ± 20.2 to 74.6 ± 19.4), Financial
Resources (from 72.6 ± 17.4 to 68.8 ± 24.9), and Personal
Relationships (from 76.3 ± 16.2 to 76.0 ± 17.9) facet scales.

Table 2 Changes in MMPI scores after surgical treatment
for temporal lobe epilepsy

Variable Before
surgery

One-year
follow-up

Two-year
follow-up

L 47.1 ± 10.2 48.8 ± 8.9 52.0 ± 9.1
F 53.1 ± 14.1 54.0 ± 17.3 50.9 ± 14.9
K 50.5 ± 11.2 52.8 ± 11.2 56.1 ± 11.8
Hs 63.2 ± 9.1 62.7 ± 12.9 60.7 ± 12.4
D 66.3 ± 13.7 63.9 ± 16.7 62.2 ± 14.9
Hy 62.8 ± 9.8 60.9 ± 11.3 60.8 ± 11.4
Pd 56.3 ± 9.4 55.6 ± 13.1 57.1 ± 12.6
Mf 51.3 ± 9,6 52.5 ± 7.6 53.5 ± 8.6
Pa 54.7 ± 10.9 52.5 ± 12.1 50.7 ± 11.7
Pt 61.0 ± 12.2 59.6 ± 14.8 56.7 ± 12.4
Sc 60.3 ± 11.9 60.4 ± 16.5 57.6 ± 15.8
Ma 56.3 ± 13.5 56.3 ± 10.9 53.4 ± 10.9
Si 56.8 ± 12.5 53.0 ± 14.0 51.1 ± 12.4

Changes in BDI, STAI, and STAXI scores over time were
further examined by entering in the ANOVA models also
factors or covariates such as gender, age, education, side
of TLE, duration of epilepsy, and seizure frequency before
surgery. In these analyses, only a few interactions with time
were found. There was no statistically significant interac-
tion between time and gender or seizure frequency before
surgery. Younger age was associated with greater improve-
ment in trait anger (p = .01) and outside-directed anger
(p = .001). Higher education was associated with greater
improvement in state anger (p = .02). Patients with left TLE
tended to improve more than patients with right TLE in state
anxiety (p = .07). Shorter duration of epilepsy was associ-
ated with greater improvement in outside-directed anger
(p = .01).

In the subgroup of patients with QOLIE-31 or WHOQOL-
100 data available, despite the relatively low statistical
power, several interactions were found between time and
changes in overall QOL and selected QOL domains. Improve-
ment in overall QOL was associated with improvement in BDI
(p < .001), state anxiety (p < .001), trait anxiety (p = .001),
state anger (p = .04), and inside-directed anger (p = .001)
scores. Improvement in WHOQOL-100 Work Capacity facet
scale was associated with improvement in BDI (p = .001),
trait anxiety (p = .02), state anger (p = .02), trait anger
(p = .01), outside-directed anger (p < .01) scores, and tended
to be associated with improvement in inside-directed anger

Figure 1 Standardized mean differences from baseline in
depression, anxiety and anger after surgical treatment for tem-
poral lobe epilepsy. *p = 0.01.
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(p = .09). Improvement in WHOQOL-100 Personal Relation-
ships facet scale was associated with improvement in BDI
(p < .01) and trait anxiety (p < .01) scores, and tended to
be associated with improvement in inside-directed anger
(p = .08). Improvement in WHOQOL-100 Financial Resources
facet scale was associated with improvement in BDI (p = .01)
and state anxiety (p = .01) scores, and tended to be asso-
ciated with improvement in state anger (p = .09) and
outside-directed anger (p = .06).

Given the small number of patients who remained symp-
tomatic after surgery, the relationship between psychiatric
outcome and seizure remission could not be adequately
tested with ANOVA. In order not to leave this issue unad-
dressed, we used Wilcoxon non-parametric test to study
changes in BDI, STAI and STAXI scores over the 2-year follow-
up period in this patient subgroup. Overall, we observed a
small to moderate improvement in all measures: the mean
BDI score decreased from 17 ± 8.8 to 11.3 ± 9.9 (p = .06),
state anxiety from 56.9 ± 11.6 to 53.8 ± 13.2 (p = .40),
trait anxiety from 54.7 ± 13.3 to 53.4 ± 18.2 (p = .40), state
anger from 59.2 ± 10.5 to 52.1 ± 6.4 (p = .04), trait anger
from 56.4 ± 7.9 to 52.7 ± 9.9 (p = .18), inside-directed anger
from 60.6 ± 12.6 to 57.8 ± 14.4 (p = .50), outside-directed
anger from 57.9 ± 7.7 to 53.8 ± 7.4 (p = .29), while mean
anger control score increased from 37.3 ± 6.1 to 44.6 ± 10.5
(p = .12).

Discussion

The present study examined the course of state and trait
emotional variables as well as of personality variables after
epilepsy surgery for TLE. The mean MMPI profile before
surgery (T0) is consistent with previous observations on
patients with TLE (Rose et al., 1996; Hermann et al., 1996).
Rather than suggesting specific personality traits, this pro-
file corroborates the BDI and STAI findings which indicated
the presence of depression and somatic and psychic anx-
iety in 15—23% of patients. After surgery, at both 1-year
(T1) and 2-years (T2) follow-up evaluations, the only sig-
nificant changes in MMPI clinical scales were a decrease in
the Social Introversion scale score, indicating reduced social
withdrawal and shyness, and a decrease in the Paranoia
scale score, reflecting reduced suspiciousness, interpersonal
sensitivity and irritability. Among control scales, the Lie
and Defensiveness scales increased after surgery, suggesting
greater social desirability and self-control abilities.

Depression did not decrease significantly after surgery,
even though most patients (83%) attained freedom from
seizures. This finding is at variance with some previous
studies reporting a significant improvement in depression
(Reuber et al., 2004; Spencer et al., 2003), particularly
among seizure-free patients (Devinsky et al., 2005; Hermann
et al., 1989; Blumer et al., 1998; Reuber et al., 2004).
Given the relatively mild mean depression level at base-
line, there was not much room for decline in mean BDI
scores, and a floor effect may at least partly account for our
observation of no significant changes in depression over the
follow-up period. Also, our analytical strategy, based on a
repeated measure analysis with three time points, was ambi-
tious and required a substantial improvement in mean scores
to yield significant results. Some previous studies report-

ing a decrease in depression (Devinsky et al., 2005) used a
simpler categorical analysis based on BDI cut-off points to
categorise patients as depressed or not at different time
period. In our study, a categorical approach based on RCIs
actually suggested at least some improvement in depression,
as the percentage of patients showing reliable improvement
was about twice that of patients who showed reliable wors-
ening. While only a few patients were found to worsen, it
should be underscored that our study was not well suited to
detect postoperative mood disturbances as our first follow-
up assessment took place much later than the period during
which such disturbances are most frequent, i.e., the first
months after the operation (Wrench et al., 2004).

Anxiety showed a different pattern, as both state and
trait anxiety gradually decreased over the follow-up period.
As patients were likely experiencing increased tension and
worry during the presurgical assessment due to anticipation
of possible brain surgery, the decrease in anxiety from T0
to T1 may have been overestimated. However, a decline of
similar magnitude occurred from T1 to T2, which suggests
that anxiety actually improved after surgery. This finding is
commensurate with most previous investigations (Hermann
et al., 1989; Blumer et al., 1998; Derry et al., 2000; Glosser
et al., 2000; Devinsky et al., 2005), as only very few studies
reported no significant improvement in anxiety after TLE
surgery (Anhoury et al., 2000; Reuber et al., 2004).

To our knowledge, this study is the first to examine
changes in STAXI scores after treatment in patients with
any medical disease. At baseline, we observed moderately
high mean scores on state and inside-directed anger, mildly
reduced anger control, and approximately normal scores on
the other anger dimensions. Of note, 25% of patients scored
markedly above average (i.e., two SD above the norm) on
inside-directed anger. At T1, the mean scores on state, trait,
and inside-directed anger were substantially unchanged,
while at T2 they showed a significant reduction.

Among baseline demographic and clinical seizure vari-
ables, the only variables showing a consistent association
with psychiatric outcome were younger age and shorter
duration of epilepsy, which were found to be associated
with greater improvement in several anger dimensions. Con-
sistently with some recent studies (Devinsky et al., 2005;
Wrench et al., 2004), we found no association between psy-
chiatric outcome and side of TLE. However, there have also
been reports of a link between laterality and depression
after epilepsy surgery (Glosser et al., 2000; Quigg et al.,
2003). In this regard, we cannot rule out that our point
determination of emotional state 1 and 2 years after surgery
may have underestimated a possible peak of psychiatric
morbidity during the first weeks after the operation. Indeed,
in a recent study the association between side of surgery
and depression was significant for the severity of depres-
sive symptoms during the year after surgical intervention
but not for the MMPI D scale score administered at the 1-year
follow-up (Quigg et al., 2003).

Compared with baseline variables, changes in QOL
during the follow-up period displayed a stronger asso-
ciation with psychiatric outcome, as the subgroup anal-
ysis performed on patients who completed the QOL
instruments revealed a link between improvement in
BDI, STAI and STAXI scores and improvement in over-
all QOL as well as in key QOL domains such as
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work capacity, financial resources, and personal relation-
ships.

In our study, consistently with many other longitudi-
nal studies of TLE surgery (Wiebe et al., 2001; Spencer
et al., 2003), the seizure outcome was quite good. This
prevented us from analysing the relationship between psy-
chiatric outcome and seizure outcome with parametric
statistical techniques, because only nine patients remained
symptomatic after surgery. When we examined psychiatric
outcome in these patients, we observed a small to mod-
erate improvement in BDI, STAI, and STAXI scores, which
even reached statistical significance for state anger. How-
ever, this finding should not be taken as evidence against a
relationship between seizure outcome and psychiatric out-
come, because even the nine patients who did not achieve
freedom from seizures after surgery actually experienced a
major improvement, as 2 years after the operation they suf-
fered only from not-disabling auras or rare seizures. Likely,
with sample sizes of this magnitude, a subgroup of patients
with a much worse seizure outcome would have been needed
to detect a relationship between seizure outcome and psy-
chiatric outcome. In this regard, even with a sample size
several times greater than ours, a recent study did not
detect a significant association between seizure outcome
and improvement in depression and anxiety (Spencer et al.,
2003).

The particular course of emotional and personality vari-
ables in TLE patients after epilepsy surgery deserves some
comments. First, as the MMPI measures personality traits in
addition to psychopathology, the substantial stability of the
MMPI profile over time, with only very few scales showing sig-
nificant changes during the follow-up period, suggests that
the changes in anxiety, anger, and depression observed in our
patients after surgery are largely independent of personality
modifications.

Second, depression, anxiety and anger displayed differ-
ent courses after surgery. Anxiety showed a gradual and
substantial decline, depression a gradual but modest and
non-significant decline, while anger remained basically flat
during the first year and then dropped substantially. These
findings suggest that in our patients changes in basic emo-
tions occurred with different modalities after TLE surgery.

Based on our clinical experience with these patients and
on the subgroup analysis performed on patients with QOL
data available, we may advance some tentative explana-
tions of the particular course of depression, anxiety and
anger after surgery for TLE. Our emphasis on a psychoso-
cial interpretation does not imply that biological factors did
not play a role. Given that patients underwent no change
in their pharmacological treatment during the first 2 years
after surgery, emotional changes were likely independent
from medication effects. However, the removal of patho-
logical tissue by effective surgery has likely had positive
effects on the brain and may have gradually led to improved
regulation of emotions such as fear and anger.

As regards anxiety, our patients almost invariably men-
tioned fear of seizures and their possible dangerous
consequences. Even after successful surgical treatment,
they typically still reported fear of relapsing, such as hav-
ing a seizure while on a date or losing a job because of
newly occurring seizures. Also, they worried about possible
harmful consequences of medication they were still tak-

ing. These fears usually take time to subside, and the slow,
steady decline in STAI scores is consistent with our clinical
impression.

Also, before surgery patients often complained about
illness-related limitations in their daily life and the impos-
sibility to perform a normal social role. After effective
surgical treatment, the long-lasting fear of relapse may have
made it difficult for them to switch from a ‘sick’ role to
a ‘normal’ role. A negative view of Self, crystallised over
many years, may be hard to change even in the face of a
new, ‘healthy’ status. Also, we observed that most patients
expected dramatic positive changes in their life as a result of
being ‘healed’ by the intervention. However, after surgery
they usually needed time to rebuild and reorganise their
life, and they found themselves facing the many difficulties
that all other people meet when trying to achieve their aims
in key life domains such as work, social and personal rela-
tionships. The small and non-significant increases in mean
QOL scores suggest that most patients did not experience
dramatic improvements in their life after surgery. Facing
this situation, many patients may have been disappointed
by their failure to rapidly meet their own and their family’s
expectations. Other authors have recently underscored that
after effective epilepsy surgery many patients find it diffi-
cult to impersonate new social roles, face new demands,
and meet increased expectations, and have proposed the
term ‘burden of normality’ to describe patients’ difficul-
ties in adjusting to life without seizures (Wilson et al.,
2001). Such a burden may at least partly account for the
lack of substantial improvement in mean BDI scores in the
first 2 years after surgery. Consistently with this hypothe-
sis, greater perceived improvement in key life domains such
as income, work capacity and personal relationships was
found to be associated with more improvement in depres-
sion, which suggests that in the absence of positive life
developments depressive affect did not decrease or even
increased, despite the overall excellent seizure outcome.

Anger is theoretically linked to frustration (Sadock and
Sadock, 2005), and our patients indeed usually put it in rela-
tion with themes of thwarted needs. Before surgery, they
typically reported to be frustrated about unmet needs and
desires, such as driving, applying for a job, spending nights
out at the disco, or going for a walk with the family. After
effective surgery, the slowly growing possibilities to satisfy
some of these needs may at least partially account for the
decrease in STAXI scores over time. The finding of an asso-
ciation between increases in QOL scores and improvements
in several STAXI subscales corroborates this hypothesis.

Limitations of this study include the relatively small sam-
ple size, the loss of some patients from the study due to the
lack of one follow-up assessment, and the absence of a com-
parison group of TLE patients not undergoing surgery, which
would have helped to control for non-specific effects due
to the passage of time or the repeated administration of
the assessment instruments. However, the use of RCIs par-
tially compensated for the missing comparison group and
corroborated the results of repeated measures analysis.

In conclusion, our results indicate that anxiety, anger
and, to a lesser degree, depression show a favourable
progression, though with different courses, after effective
surgical treatment in TLE patients. Moreover, the changes
observed in these basic emotions are largely independent of
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personality modifications. Possibly, one or two counselling
sessions may be planned early after surgery to inform each
patient that many people face difficulties in reorganising
their life when seizures have disappeared, to anticipate
potential problems, and to discuss possible solutions. The
association between younger age and shorter duration of
epilepsy and greater improvement in several anger dimen-
sions suggests that surgical treatment for epilepsy may yield
greater emotional benefits if performed at an early stage,
rather than in more advanced phases of the disease. If con-
firmed by further studies, this finding may be an important
piece to consider in the clinical decision puzzle posed by
patients with drug-resistant TLE.
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