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ABSTRACT: Background: Seizure freedom without deficits is the primary goal for epilepsy surgery. However, patients with medically
refractory epilepsy commonly suffer from many co-morbidities related to mood, cognition, and sleep as well as social problems and resultant
stigma. While epilepsy surgery literature does describe quality of life (QOL) and neuropsychological outcomes, there is a paucity of
information on various common non-seizure outcomes, especially pertaining to mood, sleep, cognition, and social aspects. The objective of
this study was to evaluate the role of various non-seizure parameters on post-epilepsy surgery QOL. Methods: Consecutive adult patients
operated for refractory epilepsy at least 1 year prior to initiation of this study were included and classified as seizure-free (group 1) or non-
seizure-free (group 2). QOLwas assessed using theQOLIE-31 instrument; patients with a T score less than 40 were categorized as “poorQOL.”
Non-seizure parameters assessed were cognition, mood disturbances, social improvement, social stigma, and sleep disturbances.
Categorization into “good” and “poor” outcome subgroups on each item was carried out by dichotomization of scores. Results: Thirty-seven
patients (16 F) [mean age 23.5 ± 5.6 years] were evaluated; 26 were seizure-free (group 1). In this group, impaired memory, lower language
scores, depression, not having been employed, not receiving education prior to surgery, and experiencing social stigma were factors
significantly associated with poor QOL. In group 2, all patients had poor QOL scores. Conclusion: Non-seizure factors related to common
epilepsy co-morbidities and social issues are highly prevalent among seizure-free patients reporting poor QOL after epilepsy surgery.

RÉSUMÉ : Chirurgie de l’épilepsie : évaluation globale des résultats et de la qualité de vie en phase postopératoire Contexte : La chirurgie
de l’épilepsie vise avant tout à supprimer les crises d’épilepsie sans pour autant causer de déficit. Toutefois, les personnes atteintes d’épilepsie
réfractaire au traitement médical souffrent souvent de nombreux troubles comorbides qui influent sur l’humeur, la cognition et le sommeil, en plus
de connaître des problèmes d’ordre social, d’où stigmatisation. Certes, on fait état de la qualité de vie (QV) et des résultats neuropsychologiques dans
la documentation sur la chirurgie de l’épilepsie, mais il existe bien peu d’information sur d’autres paramètres que les crises d’épilepsie, notamment
ceux se rapportant à l’humeur, au sommeil, à la cognition et aux aspects sociaux. L’étude avait donc pour but d’évaluer l’incidence d’autres
paramètres que les crises d’épilepsie sur la QV, en phase postopératoire. Méthode : Ont participé à l’étude des adultes consécutifs, ayant été opérés
pour de l’épilepsie réfractaire aumoins un an avant le début de l’étude; ils ont été divisés en deux groupes : ceux exempts de crises d’épilepsie (groupe
1) et ceux non exempts de crises d’épilepsie (groupe 2). La QV a été évaluée à l’aide de l’instrument QOLIE 31 [Quality Of Life In Epilepsy]; les
personnes ayant un score T inférieur à 40 étaient considérées comme ayant unemauvaise qualité de vie. Les paramètres évalués, différents des crises
d’épilepsie, étaient la cognition, les troubles de l’humeur, l’amélioration de la situation sociale, la stigmatisation sociale et les troubles du sommeil. La
catégorisation des participants et participantes en deux sous-groupes selon les résultats, « bons » ou « mauvais », obtenus à chacun des éléments du
questionnaire a été réalisée par dichotomisation. Résultats : Au total, 37 patients (16 femmes) (âge moyen : 23,5 ± 5,6 ans) ont été évalués, parmi
lesquels 26 étaient exempts de crises d’épilepsie (groupe 1). Dans ce dernier groupe, les facteurs fortement associés à une mauvaise QV étaient les
troubles de la mémoire, de faibles résultats au chapitre du langage, la dépression, le non-emploi, l’absence de formation avant l’opération et la
stigmatisation sociale. Dans le groupe 2, tous les sujets avaient obtenu des scores correspondant à une mauvaise QV. Conclusion : Les facteurs
d’évaluation différents des crises d’épilepsie, relatifs à des troubles comorbides et à des problèmes d’ordre social courants étaient fortement présents
chez les patients exempts de crises d’épilepsie qui avaient fait état d’une mauvaise qualité de vie en phase postopératoire.
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Introduction

Epilepsy can have a profound impact on psychosocial function
and quality of life (QOL). Cognitive, emotional, and behavioral
conditions, ability to work, social functioning, family stability, self-
esteem, stigma, and adjustment to seizures seem to be especially
crucial to the QOL of patients with epilepsy.1,2 Several studies
indicate that complete seizure freedom is a strong positive
predictor of psychosocial adjustment.3,4

Seizure freedom without deficits remains the prime goal for
epilepsy surgery. However, patients with medically refractory
epilepsy commonly suffer from a number of non-seizure co-
morbidities, including psychiatric, cognitive, and sleep disturb-
ances as well as various social problems and resultant stigma.

In addition to postoperative psychosis and mania, which may
be transient, increases in anxiety, depression, and psychosocial
adjustment difficulties have been reported.5,6 Some observers have
found that there may not be a net increase in psychopathology,
but rather a shift, with some preoperative disorders resolving
and others developing,7,8,9 and yet other investigators have
documented transient improvements and an overall stability of
anxiety and depression.10

While many recent studies on epilepsy surgery outcomes do
mention associated QOL and neuropsychological outcomes, and
many investigators have described the impact of epilepsy surgery
on various non-seizure parameters such as cognitive functions,11–13

social functioning,14 psychiatric morbidity,15,16 sleep quality17,
and stigma and/or discrimination,18 results from comprehensive
outcome assessments examining multiple common non-seizure
outcomes of patients undergoing epilepsy surgery have scarcely
been reported. The objective of this study was to comprehensively
evaluate, through a structured format, the role of various non-
seizure parameters on post-epilepsy surgery QOL.

Methods

This study was conducted prospectively at one center over a 2-year
period between 2015 and 2017. Consecutive post-epilepsy surgery
patients attending follow-up visits at a single clinical unit as part of
the comprehensive epilepsy program of the All India Institute of
Medical Sciences (AIIMS), New Delhi, India, who had provided
consent for assessment, formed the study population.

Inclusion Criteria

Consecutive patients with medically refractory focal epilepsy who
had undergone resective epilepsy surgery for the same at least 1
year prior to enrollment were included.

Exclusion Criteria

Patients who had undergone more than one surgery for epilepsy
and those who had undergone disconnection (palliative) surgery
were excluded. Those with serious non-neuropsychiatric
co-morbidities such as chronic cardiac, renal, or other systemic
diseases were also excluded. Neurostimulation techniques were not
at the time being used for epilepsy treatment at this center; epilepsy
patients who had received neurostimulation treatments or
resective surgery at other centers were also excluded.

Epilepsy Surgery

All patients had undergone extensive presurgical evaluation
as per the AIIMS protocol that included detailed clinical

assessment by an epileptologist, continuous prolonged video-
EEG monitoring with at least 2–3 habitual events recorded,
epilepsy protocol 3 T magnetic resonance imaging (MRI), and
ictal–interictal subtraction SPECT co-registered to MRI and/or
FDG-PET when indicated (e.g., extratemporal lobe epilepsy or
discordance between clinical, video-EEG, and MRI findings).
Preoperative assessments had been conducted for all patients
included in this study as a routine part of their presurgical
evaluation. Selection for surgery and surgical procedure was made
on a case-to-case basis through discussion at weekly multidisci-
plinary meetings of the epilepsy team, and surgery was offered with
or without prior prolonged recordings using intracranial electrode
placements or intraoperative electrocorticography.

Patient Categorization

Personal and demographic details along with a complete
description of seizures and the epilepsy surgery were recorded
for each of the participant patients. Epilepsy details including
duration since first seizure, history of initial precipitating events,
seizure semiology and type, epilepsy etiology, and seizure frequency,
both before and after the surgery, were noted for all using a
prestructured format. Seizure outcomes were documented accord-
ing to the Modified Engel’s score12 and for the current study
classified as seizure-free (group 1) or non-seizure-free (group 2).

Comprehensive Assessment of Non-Seizure Outcome
Parameters

QOL was assessed using the QOLIE-31 instrument19, and the
overall score was calculated as per the scoringmanual where higher
scores represent better QOL.

The overall score was then converted to obtain a T score as
detailed in the QOLIE-31 scoring manual (https://www.rand.org/
health-care/surveys_tools/qolie.html). Patients with a T score less
than 40 (overall score= 46 points or lower) were categorized as
having poor QOL in accordance with international standards of
interpreting the results of neuropsychological tools and scales.20,21

The non-seizure parameters assessed were cognition (lan-
guage, memory, and executive function), psychiatric disturbances,
social improvement (in education, employment, and marital
prospects or harmony), presence or not of stigma, and sleep
disturbances (sleeping too short or too long, excessive daytime
sleepiness, non-refreshing sleep, SDB, or restless legs syndrome
(RLS)). Simple categorization into good and poor outcome
subgroups on each item was carried out by dichotomization of
scores on each.

Cognitive Evaluation: Cognitive function assessment was
carried out using tests used by us in previously published studies.
A detailed assessment of memory and language was conducted
using the Postgraduate Institute memory scale (PGI memory
scale)22 and Western Aphasia Battery,23,24 respectively. Executive
functions were assessed by using a battery of tests including Stroop
Color Word Test, Trail Making Test A and B, and Digit Symbol
tests.25–27 Cognitive evaluation was completed by qualified clinical
neuropsychologists.

Scores of the memory scale, Western Aphasia Battery, Stroop
Word Task, Trail A, Trail B, and Digit Symbol substitution test were
categorized into “Impaired” and “Normal” based on normative data.

Psychiatric Evaluation: The psychiatric evaluation focused on
screening of three psychopathologies, namely anxiety, depression,
and psychosis. Screening of anxiety and depression was done using
the Hamilton Rating Scales for Anxiety (HAM-A)28 and
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Depression (HAM-D),29 respectively. Based on scores obtained on
HAM-A and HAM-D, the patients were categorized as “Anxiety
Present/No Anxiety” and “Depression Present/No Depression.”
The cutoff provided by the authors were used for this
categorization (Appendix 1). The screening of psychotic symptoms
was done by noting if psychotic symptoms were reported or not as
per the DSM V criteria.

Sleep Quality Evaluation: To assess sleep quality, seven
questions were asked including the modified Indian version of
the Epworth Sleepiness Scale.30 A sleep score was devised with one
point given to each parameter (Appendix 2).

In addition, questions of the Berlin questionnaire31 used for
screening for sleep-disordered breathing (SDB) as well as questions
based on the International RLS study group criteria for diagnosis of
RLS32 were also asked to look for the presence of either SDB or RLS,
or both, as a possible cause for any sleep disturbance.

Social improvement: Patients were asked to report if they
experienced improvement following epilepsy surgery, in either or
all of:

• Educational/employment status
• Financial status
• Marital status [prospects (for unmarried)/marital harmony (for
married)]

A negative response to all three of the above questions would
categorize the patient into the “no social improvement” category,
while improvement reported in any of the above would be
categorized as “social improvement present.”

In addition, social stigma was assessed using the Stigma Scale of
Jacoby,33 which consists of three questions assessing perceived
stigma. Patients giving a “Yes” response to any of the questions
were considered to feel stigmatized.

As a protocol, anti-seizure medication (ASM) tapering was not
initiated until 2 years of seizure freedom following epilepsy
surgery. Since most of the common adverse effects of these
medications were covered under the different categories of co-
morbidities evaluated in detail (cognitive, psychiatric, and sleep)
and overall QOL evaluation, and as it would be difficult for patients
and assessors to determine whether or not to attribute certain
symptoms to ASMs, this was not included as a separate category.

Statistical Analysis

Analysis was conducted using Stata 11.2 software. Mean and
standard deviation were used to describe the continuous variables,
whereas frequencies and percentages were used to describe the
categorical variables.

As described above, the patients were divided into two groups
based on complete seizure freedom (seizure-free/non-seizure-
free). These groups were further subdivided based on QOL (good
QOL/poor QOL). After categorization into groups, Student’s t-test
or Wilcoxon rank sum test were applied to look for differences
between the two groups. The Kruskal–Wallis test was applied in
the case of more than two groups.

Additionally, binomial logistic regression analysis was applied
to identify significant predictors of QOL status (i.e., good QOL/
poor QOL). All p-values less than 0.05 were considered significant.

Results

Over the study period, a total of 37 patients (16 F) withmean age of
23.5 ± 5.6 years were evaluated.

Epilepsy details: The median age at onset of epilepsy was 7 years
(range 1–15 years), and the median duration of epilepsy was 12
years (range 2–19 years). All patients were on two or more ASMs,
the commonest prescribed ASM being oxcarbazepine (23
patients). As a regular policy of our program, continued use of
more than two ASMs following epilepsy surgery had been
proactively avoided, and at least one ASM was suggested to be
continued lifelong. Anterior temporal lobectomy for mesial
temporal lobe epilepsy was offered to 21 patients, 3 patients
underwent lateral temporal lobe resection, 11 patients underwent
extratemporal lobe resections (one received multilobar resection),
and 2 patients underwent functional hemispherectomy. Resective
surgery was performed on the left hemisphere in 17 patients and on
the right hemisphere in 20 patients (Table 1).

For the total group of 37 patients median, postsurgical follow-
up was 19months (range 14–53months). Twenty-six patients were
seizure-free (group 1), and the remaining 11 patients were
categorized as non-seizure-free (group 2).

Seizure Outcomes and QOL

Among the 26 patients ingroup 1, 17 (65.4%) could be categorized
in the “good” QOL group, whereas 9 (34.6%) had “poor” QOL
scores. All patients in group 2 had poor QOL scores (Table 2). The
distribution of various non-seizure outcomes parameters is
presented in Table 2.

Interestingly, all patients in group 1 who had poor QOL scores
had undergone temporal lobe resections, whereas > 50% (8/17) of
those with good QOL scores had undergone extratemporal
resection surgeries.

Non-Seizure Outcomes and QOL

More than a third of patients (35%) in group 1 reported a poor
QOL post-epilepsy surgery, despite being seizure-free (Table 3).
Among all group 1 patients, the subgroup with poor QOL
contained a significantly higher proportion of patients with poor
memory scores and depressive symptoms compared to the good
QOL subgroup. In addition, although there was no significant
difference in the proportion of group 1 patients with impaired
language scores in the good versus poor QOL subgroups, mean
aphasia quotient and cortical quotient subscores were significantly
poorer among those with poor QOL. Additionally, patients who
were not employed and/or actively engaged in educational
activities appeared to experience poorer QOL, significantly so, if
also experiencing (and reporting) social stigma (Table 3;
Supplementary data appendix 1a,1b).

In group 2, all patients had poor QOL scores and 91% of
patients had impaired language and executive functions, 82%
reported social stigma, and 64% were depressed (Table 2).

Sleep disturbances were observed in 29–45% of patients among
the different subgroups, but overall these were equally prevalent in
group 1 and group 2 patients. However, the proportion of patients
with fewer than 6 or more than 9 hours of sleep per night (on
average, self-reported) was significantly higher in the poor QOL
subgroup. None of the patients could be categorized as high risk on
the Berlin questionnaire; one patient in group 2 fulfilled criteria for
the diagnosis of RLS (Supplementary data appendix 2).

Binomial logistic regression analysis, conducted to identify
predictors of QOL status (i.e., poor QOL vs. good QOL), showed
none of the non-seizure parameters to be a significant predictor of
QOL status (Table 4).
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Table 1: Epilepsy clinical and surgical details for patients undergoing comprehensive outcome assessment following surgical treatment (N= 37)

Seizure-free Non-seizure-free

Total patients N= 37Good QOL N= 17 Poor QOL N= 9 Poor QOL N= 11

Age [mean (SD)] 24(6.5) 24(4.5) 22(5.2) 23.5 (5.6)

Sex [male:female] 11:6 5:4 5:6 21:16

Handedness

Right 27 3 3 33

Left 1 0 0 1

Ambidextrous 1 1 1 3

Age at epilepsy onset [years median (range)] 3 (115) 6.5 (114) 6.5 (312) 7 (115)

Epilepsy type (all focal onset) (N)

• Temporal lobe epilepsy 11 8 7 26

• Extratemporal lobe epilepsy* 6 1 4 11

*(hemispheric involvement) (2)*

Seizure type (N)

• Focal aware (motor with/without sensory/autonomic onset) 8 1 4 13

• Focal with impaired awareness 9 7 8 24

>1 seizure type (focal with impaired awareness þ axial tonic) 1 1

- Focal with bilateral tonic clonic evolution (N)* 5 5 7 17*

Seizure frequency/month [median (range)]

• Prior to epilepsy surgery 9 (130) 8 (2120) 5 (2240) 8 (1240)

• Following epilepsy surgery 0 0 1 (110) 1 (110)

Etiology (N)

• Hippocampal sclerosis 15 3 2 20

• Focal cortical dysplasia 3 1 2 6

• Dysembryoplastic neuroepithelial tumor 2 0 0 2

• Tumor 2 1 0 3

• Gliosis 3 2 0 5

• Calcified lesion (healed granuloma) 0 0 1 1

• Non-lesional 0 0 0 0

Anti-seizure medications

(# at time of current assessment) (N)

• 2 22 3 4 29

• 3 2 1 3 6

• 4 1 0 1 2

Surgical procedure

• Anterior temporal lobectomy 17 2 2 21

(with intracranial electrode implantation) (1) (1) 0 (2)

• Intraoperative electrocorticography-guided resection

• Extratemporal lobe 6 2 3 11

(with intracranial electrode implantation) 1 1 1 (3)

• Lateral temporal lobe 1 2 0 3

• Functional hemispherectomy 1 1 0 2
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Discussion

This study involved a comprehensive outcome assessment of
patients who underwent resective epilepsy surgery, including a
detailed analysis of various non-seizure parameters potentially
associated with QOL. We found that even among those who were
rendered seizure-free following surgery, a significant proportion
were experiencing poor QOL mainly due to the presence of

cognitive deficits, depression, and lack of improvement in social
parameters.

While many important non-seizure domains are part of the
QOLIE-31 questionnaire, it is often difficult to objectively
determine the associations of various different factors with
perceived QOL, especially among patients who have undergone
epilepsy surgery.

Table 2: Distribution of different non-seizure outcome parameters among seizure-free and non-seizure-free patients who underwent epilepsy surgery over a 2-year
study period (N= 37)

Seizure-free Non-seizure-free

Total patients N= 37Good QOL N= 17 Poor QOL N= 9 Poor QOL N= 11

Language impaired 14 (82%) 8 (89%) 10 (91%) 32

Memory impaired 0 (0%) 3 (34%) 2 (19%) 5

Executive function: abnormal Stroop test scores 5 (29%) 4 (44%) 7 (64%) 16

Executive function: abnormal Digit Symbol
substitution test scores

15 (88%) 7 (78%) 10 (91%) 32

No “social improvement” 1 (06%) 3 (34%) 4 (36%) 8

Reported social stigma 9 (53%) 6 (67%) 9 (82%) 24

Anxiety present 2 (12%) 3 (34%) 1 (09%) 5

Depression present 8 (47%) 7 (78%) 7 (64%) 22

Sleep disturbances 5 (29%) 3 (34%) 5 (45%) 13

<6 or>9 hours/night sleep 2 (11.5%) 2(22%) 5(45%) 9

Table 3: Association of different parameters with post-epilepsy surgery QOL among seizure-free patients

Seizure-free

Good QOL N= 17 Poor QOL N= 9 p-value

Age (mean ± SD) 24.12 ± 6.58 24.22 ± 4.49 0.96

Age at epilepsy onset (years) (mean ± SD) 8.14 ± 3.92 7.5 ± 5.31 0.78

Gender distribution (Males %) 11 (64.71) 5 (55.56) 0.69

Language impaired [N (%)] 14 (82%) 08 (89%) NS

Aphasia quotient scores (mean ± SD) 86.36 ± 7.20 75.66 ± 16.40 0.03

Cortical quotient scores (mean ± SD) 83.07 ± 7.23 70.63 ± 9.8 0.02

Memory-impaired 0 (0%) 3 (34%) 0.02

PGI memory scale scores (mean ± SD) 79.88 ± 7.06 69.25 ± 18.35 0.045

Stroop test abnormal 5 (29%) 4 (44%) 0.67

Digit Symbol substitution test abnormal 15 (88%) 7 (78%) 0.53

Reporting social stigma 9 (53%) 6 (67%) 0.68

Anxiety present 2 (12%) 3 (34%) 0.30

HAM-A scores (mean ± SD) 9.58 ± 4.7 10.77 ± 3.9 0.43

Depression present 7 (47%) 8 (78%) 0.04

HAM-D scores (mean ± SD) 7.17 ± 3.22 8.55 ± 2.96 0.3

Sleep disturbances present 5 (29%) 3 (34%) 0.15

<6 or>9 hours/night total sleep time 2 (12%) 2 (22%) 0.04

Poor pre-surgery education/employment status þ social stigma 1 (5.8%) 4 (44.44%) 0.03

Social improvement not observed 1 (6%) 3 (34%) 0.10

HAM-A = Hamilton Rating Scale for Anxiety28; HAM-D = Hamilton Rating Scale for Depression29; PGI memory scale = Postgraduate Institute memory scale22; QOL= quality of life; SD= standard
deviation.
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A systematic review was conducted by Seiam et al with the aim
to review determinants of QOL after epilepsy surgery.34 Of 39
eligible studies, 32 assessed the impact of surgery on QOL and 29
(90.6%) found a significant positive effect. The most prevalent
preoperative determinant was psychological function. Seizure
freedom was the most prevalent postoperative determinant (80%
of studies), followed by ASM adverse events, employment status,
and psychological function. Psychosocial (95%), physical (91%),
and overall QOL (90%) domains improved most frequently,
whereas role limitation (63%) and cognition (78%) improved least
frequently. Dias et al compared patients who had undergone
anterior temporal resections with a small control group of patients
awaiting similar procedures. They evaluated all subjects with the
QOLIE-31 and for depression, verbal memory and adverse drug
effects along with seizure outcome evaluation. While regression
analysis was carried out to identify determinants of QOL, seizure
outcomes were also included in the model. Adverse drug effects,
depression scores, and seizure outcomes were observed to be
significant determinants.35 In a long-term qualitative study on
patient expectations from epilepsy surgery, Ozanne et al found a
significant number of patients reporting a change in life for the
worse due to adverse psychological as well as neurological effects,
irrespective of whether or not they obtained seizure freedom.36

Similarly, Taft et al reported that half of their patients who
underwent epilepsy surgery and became seizure-free did not
experience any improvement in health-related QOL after

surgery.37 In many of these studies, certain QOL aspects such as
mood and social functioning have been assessed; in the current
study, we were able to fill gaps in the identification of non-seizure
determinants of poor QOL following epilepsy surgery.

We observed a significant association of poor memory scores
with poor QOL among seizure-free patients. Reporting observations
from long-term follow-up of a large cohort of post-epilepsy surgery
patients, Langfitt et al described poor QOL among non-seizure-
free patients who also experienced memory decline, whereas
they did not observe poor QOL among seizure-free patients,
irrespective of memory scores.13 Dias et al found a high
prevalence of pre- and post-surgery verbal memory deficits and
attributed their findings of no change in patients’ cognitive self-
perception post-surgery to this observation.35

While we did not find overall language scores to have a
significant association with QOL, language subscores did correlate
with QOL. A high percentage of patients demonstrating a decline
in language scores is similar to other studies that prospectively
assessed patients undergoing epilepsy surgery with either limited
or extensive language testing.38,39 Pauli et al described word finding
difficulty (on the Boston naming test) as the only objective finding
correlating with 12.5% of their patients reporting a perception of
cognitive decline following surgery for mesial temporal lobe
epilepsy.14

Our finding of depression as another significant factor associated
with QOL is similar to other reports.37,40 We have previously

Table 4: Binomial logistic regression analysis for predictors of QOL status (good vs. poor)

Model fit measure

Overall Model Test

Model Deviance AIC R2
McF χ2 df p

1 28.8 52.8 0.223 8.28 11 0.688

Model coefficients – QOL status

Predictor Estimate SE Z p

Intercept 4.21568 12.0185 0.3508 0.726

Memory (PGIMS) total score 0.00727 0.0937 0.0775 0.938

Trail A time 0.03058 0.0495 0.6182 0.536

Trail B time 0.02159 0.0325 0.6643 0.506

Anxiety:

Anxious – non-anxious 0.19255 1.7517 0.1099 0.912

Digit Symbol score 0.15416 0.0936 1.6472 0.100

Stroop score − 0.08168 0.0517 − 1.5793 0.114

Aphasia quotient − 0.06951 0.1225 − 0.5674 0.570

Depressed:

Non-depressed – depressed − 1.66576 1.7111 − 0.9735 0.330

Stigma:

Non-stigmatized – stigmatized 0.09474 1.5200 0.0623 0.950

Social status:

No improvement – improvement − 0.82019 2.7623 − 0.2969 0.767

Sleep quality:

Good sleep – Poor sleep 0.06296 1.6834 0.0374 0.970

Estimates represent the log odds of “QOL Status = Poor QOL” versus “QOL Status = Good QOL.”
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reported de novo psychiatric disorders (mainly depressive) in up to
20% of patients undergoing epilepsy surgery, despite overall QOL
scores improving post-surgery.16

Another important determinant of QOL identified in this study
was preoperative social status (employment or education status,
financial independence, ormarital status), especially if patients also
noted stigma. While improvement on these parameters following
surgery was seenmore frequently among those with goodQOL, the
difference did not reach statistical significance. A recent study
demonstrated both social functioning and QOL to improve among
seizure-free patients following epilepsy surgery, with a significant
positive correlation with preoperative baseline intelligence
quotient and education levels.41 Similar reports from different
parts of the world have demonstrated an effect of epilepsy surgery
on stigma reduction; however, correlation with postsurgical QOL
has been reported less clearly.18,42

An important aspect of non-seizure parameters affecting QOL
among people with epilepsy, comprehensively studied by us, is
epilepsy-specific sleep quality. We found sleep-related problems to
be quite common in all subgroups, with fewer patients with
abnormal total sleep time in the good QOL group. In a previous
study, we had reported significant improvement in self-reported as
well as some polysomnographic sleep parameters among patients
post-epilepsy surgery,17 something that had not been studied by
other investigators. The high prevalence of sleep disturbances and
the multifactorial nature of potential causes (recurrent seizures
prior to surgery, ASM effects, and long-standing mood disturb-
ances) possibly underlies the lack of significant differences between
the two QOL groups in this study.

The major strength of this study lies in the comprehensive
evaluation of a wide variety of co-morbidities and social factors, in
a structured format, and the assessment of their relationship with
QOL in patients who had undergone resective epilepsy surgery.
Study limitations include the relatively small sample size and the
one-time post-surgery follow-up assessment. Our finding of
nonsignificance for any of the studied non-seizure parameters in
predicting QOL status on regression analysismay be attributable to
the small sample size. Nonetheless, based on the observations
described here, larger studies using the same comprehensive
outcome assessment strategy can be planned in the future.

In conclusion, various non-seizure factors, including impaired
cognitive functioning, psychiatric disturbances, poor sleep,
presurgical education, and employment status are common
contributors to poor QOL in patients who have become seizure-
free following epilepsy surgery. Assessing each of these should be
part of routine practice for identifying treatment targets in patients
with medically refractory epilepsy.

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/cjn.2023.310.
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