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Abstract

Objectives This study aims to evaluate the relationship between psychiatric comorbidity (anxiety and depression), som-
nolence, and quality of life, using validated scales in patients with epilepsy in real-life clinical practice and clinical and
demographic variables.

Methods A cross-sectional observational study was conducted. Self-administered scales of anxiety disorders (GAD-7),
depression (NDDI-E), somnolence (Epworth Sleepiness Scale (ESS)), and quality of life (QOLIE-31-P) in patients with
epilepsy treated in the refractory epilepsy unit of a tertiary hospital were employed.

Results Eighty-four patients, 44.3 + 17.4 years, 48.2% women, epilepsy duration 21.5+ 15.9 years, and number of antiepi-
leptic drugs 1.9 + 1.2 were included. Severe anxiety was present in 14.3%, depression in 20.2%, and somnolence in 14.3%
of patients. QOLIE-31-P score was 62.0+19.2. Depression and focal epilepsy (OR=4.5[1.3, 20.7], p=0.029), as well as
anxiety and temporal lobe epilepsy (OR=4.3 [1.0, 18.1], p=0.044), were associated. Moreover, relationships between worse
quality of life and higher scores from NDDI-E (f= —1.42, adjusted p =0.006) and GAD-7 (f= — 1.21, adjusted p =0.006),
especially in drug-resistant epilepsy (f= — 8.08, adjusted p =0.045) and female sex (= —7.83, adjusted p=0.034), were
identified. Statistically significant negative associations were observed between problems to fall asleep and overall quality
of life score (f= —11.64, adjusted p=0.022), sleep disturbance and energy (f= — 14.78, adjusted p=0.027), and mood
(#=12.40, adjusted p=0.027) scores.

Conclusions The multidimensional evaluation revealed that higher levels of anxiety and depression are associated with worse
quality of life in real clinical practice in patients with epilepsy, especially in females and drug-resistant epilepsy. In addition,
sleep disturbances are associated with particular aspects of the quality of life. Further studies with longitudinal follow-up
would be useful to adequately manage these comorbidities in patients with epilepsy.
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anxiety, and sleep disturbances, have been associated with
poor QoL in patients with epilepsy [4-6].

Psychiatric comorbidities, including mood and anxiety,
are common in epilepsy, often occurring at rates two- to
threefold or higher than in the general population without
epilepsy [5]. At least 20% of patients with epilepsy suffer
from depression [7], while its prevalence may reach 60%
in patients with temporal lobe epilepsy [8]. Anxiety, often
without concomitant depression, is also highly prevalent in
patients with epilepsy and independently associated with
focal/unknown and mesial temporal sclerosis epilepsy [9].

Regarding sleep disturbances, it has been demonstrated
that sleep plays an intricate role in the disease process of
epilepsy [10]. Poor sleep quality is associated with more
frequent seizures [11]. In a meta-analysis, it has been
reported that more than 10% of adults with epilepsy suffer
sleep apnea—hypopnea syndrome (SAHS) [12]. Moreover,
sleep comorbidity contributes to a worse QoL in patients
with epilepsy [4].

Given the increasing body of evidence of the impor-
tance of psychiatric and sleep comorbidities in patients
with epilepsy, the main objective of our study was the
assessment of all the above-mentioned wide range of var-
iables explored including QoL in relation to symptoms
of anxiety and depression and sleep disorders, as well as
clinical variables, in patients with epilepsy using self-
administered surveys in real clinical practice.

Material and methods
Participants

Patients with epilepsy were recruited from the epilepsy
unit from the Hospital Universitario de La Princesa
(Madrid, Spain), a tertiary hospital and national reference
center for the treatment of refractory epilepsy. The patients
were recruited consecutively between December 2019 and
March 2020, before the beginning of the lockdown related
to the COVID-19 pandemic in Spain.

Inclusion criteria were patients with a diagnosis of epi-
lepsy for more than a year who were under antiepileptic
drugs (AED). Exclusion criteria included cognitive dis-
ability that makes it difficult to adequately complete the
survey.

During the in-person visit to the epilepsy unit, the
patients were invited to take part in the study. A written
informed consent was signed by the patients who accepted
to participate, and self-administered surveys for each scale
were provided to them. The research was approved by
the ethics committee of the Hospital Universitario de La
Princesa.
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Variables of study

The main demographic and clinical variables were sex,
age, total time with epilepsy, seizure frequency, occur-
rence of nonepileptic paroxysmal events, and number of
AED. Based on the International League Against Epilepsy
guidelines, drug-resistant epilepsy was defined as lack of
success to provide trials of two or more tolerated, suitably
selected and employed AED schedules to achieve sus-
tained seizure freedom [13] according to the information
available on the neurological medical records.

QoL was assessed using the Spanish version of the
Patient-Weighted Quality of Life in Epilepsy inventory
(QOLIE-31-P) questionnaire [14]. The QOLIE-31-P con-
sists of 38 self-reported items and is divided in eight parts
which evaluate energy (five items), mood (six items), daily
activities (six items), cognition (seven items), medication
effects (four items), seizure worry (six items), overall QoL
(three items), and health state (one item). The first and the
last items are scored with 0—-10 and 0-100 scales, respec-
tively, from the worst to the best situation. The remain-
ing 36 items are scored using a Likert rating scale from
1to 3, 4,5, or 6. The raw scores from each subscale are
reorganized to have scores from 0 to 100. The final score
is obtained from the subscale scores and is rescaled from
0 to 100, with higher scores associated with better QoL.

Symptoms of anxiety were analyzed using the 7-item
generalized anxiety disorder (GAD-7) scale [15]. We pro-
vided the Spanish validated version [16]. These scores
were considered according to the experiences from the
last 15 days. In the Spanish version, a cut-off value of 10
was related to adequate values of sensitivity and specific-
ity. Previous diagnosis of anxiety was obtained from the
medical history.

The Neurological Disorders Depression Inventory for
Epilepsy (NDDI-E) was employed for the evaluation of
depression [17]. We administered the Spanish validated
version [18]. The scores were gathered following the expe-
riences in the preceding two weeks. In the Spanish version,
scores higher than 13 were considered to suffer from major
depressive episodes. Previous diagnosis of depression was
obtained from the medical history. The diagnosis of anxi-
ety and depression was performed by a psychiatrist or a
neurologist based on an assessment by semi-structured
interview.

The Epworth Sleepiness Scale (ESS) measures a sub-
ject’s general time of daytime sleepiness [19]. The partici-
pants answered the Spanish validated version [20]. The
Spanish version was considered equivalent to the origi-
nal version, with scores higher than 10 reflecting sleepi-
ness. In addition to the ESS, we collected the information
about the number of sleeping hours, any sleep disturbance,
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waking up during the night, and problems with falling
asleep. These last three sleep conditions were consid-
ered as binary variables. For example, if a patient woke
up regularly during the night in the follow-up period, the
value of the corresponding variable was taken as “yes”
(“no” otherwise). Diagnosis of SAHS was obtained from
the medical history based on prior evaluation performed
by a sleep medicine specialist, which includes a polysom-
nography evaluation.

The aforementioned questionnaires were fulfilled during
follow-up visits, and each diagnosis different to epilepsy
treated in this study (depression, anxiety, and SAHS) was
previous with respect to these follow-up visits. As secondary
variables of interest, the available specific type of seizures
and epilepsy according to the International League Against
Epilepsy classification of epilepsies (2017) [21] and type of
AED were gathered (see the supplementary tables).

Statistical analysis

Continuous data were reported using the mean and standard
deviation and the median and interquartile range (difference
between the third and first quartiles). Group proportions
were obtained for the categorical variables.

To analyze the relationship between previous diagnosis
of anxiety, depression, and SAHS and the scores of GAD-
7, NDDI-E, and ESS, respectively, we designed a logistic
regression model. The objective of this model was to check
the suitability of the corresponding tools in real clinical
practice. In each model, the dependent variable was the
diagnosis, and the independent variable was the score from
the pertinent scale, considering the original numerical score
and the categorical score obtained from the commented
cut-offs in separate analyses. Results of logistic regression
models are reported with the odds ratio (OR) and the 95%
confidence interval. As secondary analysis, we evaluated the
association of seizure frequency and the diagnosis of anxiety
and depression with the specific types of epilepsy and AED.
In this analysis, we considered exclusively those types and
drugs used by at least 20% of the patients.

For the assessment of the QoL with the QOLIE-31-P
scores, generalized linear models (GLM) with a Gaussian
distribution were employed. A stepwise backward model
was implemented to obtain the final multivariate model,
including in the initial entry the GAD-7, NDDI-E, and ESS
numerical scores, the demographic and clinical variables,
the sleep disorders variables, and the variables related to
the types of epilepsy and AED mentioned in the previous
paragraph. We aimed at building an explanatory model,
i.e., establishing the relationship between the independent
variables of study and the QoL, rather than obtaining the
best predictive model. GLM results are reported with the
regression coefficient and the 95% confidence interval. The

analysis was conducted for the total score and for the scores
from seven subscales (all except the health state item). The
final results for each multivariate model were corrected
for multiple comparisons using the Benjamini—-Hochberg
false discovery rate procedure. In an additional secondary
analysis, we assessed specifically the relationship between
the QOLIE-31-P scores, considering each subscale and the
global score, and the presence of at least one epileptic sei-
zure per month (binary variable).

An alpha value of 0.05 was set as the threshold for sta-
tistical significance. Data were analyzed using R statistical
software, version 3.5.2. In case of missing values in any of
the QOLIE-31-P questions, the guidelines of the original
reference were followed [14]. Complete case analysis was
performed in case of missing data in the other variables.

Results

A total of 85 patients were recruited. Among them, 49
patients answered the QOLIE-31-P. Forty-eight patients
were included in the final sample for the analysis of the QoL,
while one subject was excluded due to excessive amounts
of missing data. The lack of answers of the QOLIE-31-P
questionnaire was produced because it is considerably longer
than the other assessment tools and more restrictive because
patients are not allowed to answer it in case of seizure in
the last 4 h (or generalized clonic seizure in the last 24 h).
Description of the diverse main demographic and clinical
variables included in the study is shown in Table 1. The
overall distribution of AED with the most frequent and the
older generation treatments can be found in Supplementary
Tables 1 and 2.

Analysis of GAD-7, NDDI-E, ESS, and clinical
variables

The previous diagnosis of anxiety was significantly associ-
ated with the GAD-7 categorical (OR=14.5 [2.1, 295.5],
p=0.020) and numerical scores (OR=1.21 [1.09, 1.36],
p <0.001). The diagnosis of depression was significantly
associated with the NDDI-E categorical (OR=6.3 [1.2,
48.0], p=0.043) and numerical scores (OR=1.24 [1.08,
1.42], p=0.002). The number of patients with diagnosis of
anxiety and depression according to the GAD-7 and NDDI-
E scores, respectively, is shown in Table 2, together with
the description of the distribution of GAD-7 and NDDI-E
scores.

Regarding the relationship between the diagnosis
of anxiety and depression and the types of epilepsy, no
significant associations were found with either general-
ized epilepsy (10/85=11.8%) or tonic—clonic seizures
(9/85=10.6%). The diagnosis of depression presented
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Table 1 Characteristics of the

. . . Characteristics Number (%) Mean (SD) Median [IQR]
patients with epilepsy

Age (years, N=85) 443 (17.4) 41 [25]
Sex

Male 44 (51.8)

Female 41 (48.2)
Duration of epilepsy (years, N=85) 21.5(15.9) 18 [24]
Seizure frequency (attacks/month, N=_84) 1.7 (4.9) 0[1]
Non-epileptic paroxysmal events (N=85) 6(7.1)
Number of antiepileptic drugs (N=85) 1.9(1.2) 2 (2]
Number of drugs >2 48 (56.5)
Diagnosis of anxiety (N=385) 14 (16.5)
Diagnosis of depression (N=285) 16 (18.8)
Diagnosis of sleep apnea—hypopnea syndrome 7 (8.0)

(N=385)

Number of sleeping hours (N=73) 7.5(1.8) 71[1]
Sleep disturbance (N =_84) 32 (38.1)
Waking up during the night (N=284) 28 (33.3)
Problems to fall asleep (N=284) 24 (28.6)

SD, standard deviation. IQR, interquartile range

Table2 Scale scores of anxiety (GAD-7), depression (NDDI-E),
somnolence (ESS), and quality of life (QOLIE-31-P) of the patients
with epilepsy

Scale scores Number (%) Mean (SD) Median [IQR]

GAD-7 (N=84) 76(54)  6[7]
GAD-7>9 22 (28.5)

NDDI-E (N=84) 124 (44) 11.5[5]
NDDIL-E> 13 28 (33.3)

ESS (N=77) 5439 515
ESS> 10 11 (14.3)

QOLIE-31-P (N=48)

Energy (N=48)

Mood (N=47)

Daily activities (N=47)

Cognition (N=48)

Medication effects
(N=48)

Seizure worry (N=47)

62.0 (19.2) 66.5[29.3]
54.0 (25.9) 60 [31.3]
60.6 (25.2) 64 [38]

66.4 (30.7) 70 [53.5]
59.2(25.1) 56.7 [40.0]
40.5 (30.4) 33.3 [44.4]

51.8 (27.7) 49.3 [49]
Overall quality of life 64.0 (18.7) 70[21.3]

(N=46)

SD, standard deviation. IQR, interquartile range

statistically significant association with focal epi-
lepsy (47/85=55.3%; OR=4.5[1.3, 20.7], p=0.029),
particularly with focal impaired awareness seizures
(13/85=15.3%; OR=5.3[1.5,19.5], p=0.011). The diag-
nosis of anxiety was significantly related to temporal lobe
epilepsy (10/85=11.8%; OR=4.3 [1.0, 18.1], p=0.044).
No statistically significant association was found between
the types of epilepsy and seizure frequency.
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Concerning the analysis of specific AED, the previous
diagnosis of depression was significantly associated with
the use of lacosamide (17/85=20%; OR=4.6 [1.4, 15.4],
p=0.012). No significant associations were found with
either between the previous diagnosis of anxiety and lacosa-
mide or between the two most used drugs in our sample,
which were lamotrigine (22/85=25.9%) and levetiracetam
(27/85=31.8%), and anxiety or depression.

There was no statistically significant association between
diagnosis of SAHS and ESS categorical (p=0.993) and
numerical scores (p =0.658). The number of sleeping hours
(p=0.563 for categorical ESS, p=0.288 for numerical ESS),
sleep disturbance (p=0.634 for categorical ESS, p=0.937
for numerical ESS), waking up during the night (»p =0.501
for categorical ESS, p=0.733 for numerical ESS), and prob-
lems to fall asleep (p =0.539 for categorical ESS, p=0.859
for numerical ESS) were not significantly associated with
ESS. The distribution of the ESS scores and the number
of patients with sleepiness according to the corresponding
scores are shown in Table 2.

Univariate analysis of QOLIE-31-P

A statistically significant negative association was found
between NDDI-E and the QOLIE-31-P total score and the
QOLIE-31-P score from every subscale. The same results
were found with GAD-7, except for the medication effects
subscale. No significant associations were identified with
the ESS.

QOLIE-31-P total and energy scores were significantly
associated (negative association) with sleep disturbance,
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waking up during the night, and problems falling asleep.
QOLIE-31-P mood and overall QoL scores were signifi-
cantly associated (negative association) with sleep distur-
bance and problems to fall asleep. QOLIE-31-P daily activ-
ity score was significantly associated (negative association)
with problems to fall asleep. Lower QOLIE-31-P seizure
worry scores (higher worry) were significantly associated
with waking up during the night.

Statistically significant lower scores (worse situation)
were identified for female sex in QOLIE-31-P total, mood,
daily activities, seizure worry, and overall QoL. Statistically
significant positive relationship was observed between age
and QOLIE-31-P medication effect score (better or higher
scores with higher age). Drug-resistant epilepsy and the
number of AED presented statistically significant lower
QOLIE-31-P total, mood, cognition (only drug-resistant epi-
lepsy), and medication effect scores (worse scores for every
case). Regarding the diverse types of epilepsy, temporal lobe
epilepsy was associated with lower QOLIE-31-P total and
seizure worry scores (worse scores for both scales).

With respect to the assessment of the QOLIE-31-P
scores and the presence of at least one epileptic seizure per
month, lower overall QoL subscale scores were associated
with the presence of monthly epileptic seizures (f= —11.1,
p=0.049). No significant associations were found for the
remaining subscales or the final QOLIE-31-P score.

Results from the univariate models are shown in Fig. 1
and Supplementary Tables 3—10. The description of the dis-
tribution of each QOLIE-31-P score is shown in Table 2.

Multivariate analysis of QOLIE-31-P

The final model included GAD-7 score, NDDI-E score, the
number of sleeping hours, problems to fall asleep, drug-
resistant epilepsy, and sex as covariates. Four of these vari-
ables showed statistically significant negative association
after correction for multiple comparisons. These variables
were the GAD-7 numerical score (f= —1.21, adjusted
p=0.006), the NDDI-E numerical score (f= —1.42,
adjusted p=0.006), drug-resistant epilepsy (f= —8.08,
adjusted p=0.045), and female sex (f= —7.83, adjusted
p=0.034). The interpretation of the GAD-7 and NDDI-E
results is that, for each additional point, the QOLIE-31-P
total score is 1.21 and 1.42 points lower (worse QoL),
respectively. The interpretation of the other two coefficients
is that patients with drug-resistant epilepsy and women pre-
sent 8.08 and 7.83 less QOLIE-31-P points than patients
with less than two AED and men. The complete results are
shown in Table 3.

With respect to the QOLIE-31-P subscale scores, GAD-7
was significantly associated with lower or worse energy
(f= —1.96, adjusted p=0.006), mood (= —3.27, adjusted
p <0.001), daily activities (f= —1.93, adjusted p=0.020),

and seizure worry (f= —2.54, adjusted p <0.001) scores.
NDDI-E showed a statistically significant association
with lower energy (f= —1.97, adjusted p =0.025), daily
activities (f= —2.61, adjusted p=0.018), medication
effects (= —1.79, adjusted p=0.038), and overall QoL
(= —1.89, adjusted p <0.001) scores, which reflect
worse situation in relation to higher levels of depression
in each scale. Sleep disturbance was significantly associ-
ated with lower energy (f= — 14.77, adjusted p=0.025)
and mood (= —12.40, adjusted p=0.027) scores. Lower
QOLIE-31-P scores (worse QoL) were also found in
the following associations: seizure frequency and mood
score (f= —2.46, adjusted p=0.023), drug-resistant epi-
lepsy and medication effects score (= —16.93, adjusted
p=0.038), problems to fall asleep and overall QoL score
(= —11.64, adjusted p=0.022), female sex and seizure
worry (f= —21.29, adjusted p=0.005), and overall QoL
(= —8.52, adjusted p=0.049) scores. In contrast, sta-
tistically significant associations with higher scores (bet-
ter QoL) were found between age and medication effects
score (f=0.61, adjusted p=0.024) and between duration
of epilepsy history and energy score (f#=0.41, adjusted
p=0.041). Generalized epilepsy was associated with lower
daily activity score (= —20.31, adjusted p=0.041), while
focal epilepsy was related to higher energy score (f=13.23,
adjusted p=0.028). The use of lacosamide was associated
with higher energy score (f=16.62, adjusted p=0.036).
Regarding the QOLIE-31-P cognition score, no model with
multiple covariates presented significant results.

The significance for the QOLIE-31-P total and the sub-
scale scores are shown in Fig. 1. The results from the mod-
els adjusted for multiple covariates, except the QOLIE-31-P
total and cognition scores, are shown in Supplementary
Tables 11-16.

Discussion

The present study provides a complete perspective of the
QoL in patients with epilepsy in relationship with anxiety,
depression, and sleep based on the analysis of quantitative
scales specifically designed for patients with epilepsy. The
individual assessments have been carried out in the literature
but not a simultaneous analysis in real life, especially consid-
ering sleep. In this study, a relationship between worse QoL
and higher scores from tools widely used to screen depres-
sion and anxiety in patients with epilepsy, NDDI-E and
GAD-7, was observed. Furthermore, an association between
worse QoL and sleep disturbance was found, although no
tool was related to previous diagnosis of either insomnia or
SAHS. Other factors linked to worse QoL in patients with
epilepsy were drug-resistant epilepsy and female sex.
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Table 3 QOLIE-31-P total score model adjusted for multiple covari-
ates

Characteristics Coefficient [95% CI]  p value  Adjusted
pvalue
(FDR)
Independent term 98.19 [81.17,115.22] <0.001 <0.001
GAD-7 —-1.21[-1.91,-0.51] 0.002 0.006
NDDI-E —-1.42[-2.27,-0.57] 0.002 0.006
Number of sleeping 0.27 [-1.67, 2.20] 0.79 0.79
hours
Problems to fall asleep —8.50 0.049 0.057
[-16.68,—0.32]
Drug-resistant epilepsy —8.08 0.032 0.045
[—15.16,—1.00]
Sex (female vs. male) —7.83 0.019 0.034
[—14.08,—1.58]

The associations between GAD-7 or NDDI-E and worse
QoL scores are in line with the results reported by Micou-
laud-Franchi et al. [22]. In the aforementioned study, the
authors reported a negative correlation between GAD-7
and QOLIE-31 scores and between NDDI-E and QOLIE-31
scores, similar results compared to our association results.
In the same study, the authors also identified negative cor-
relation between QOLIE-31 and the adverse event profile
questionnaire, a tool employed to assess the effects of AED.
It is worth noting that, in our study, GAD-7 and NDDI-E
scores were not only related to the total score of QOLIE-
31-P, but also related to the scores from the diverse QOLIE-
31-P subscales. Moreover, recent studies have shown that
depressive symptoms and emotional dysregulation are linked
by a bidirectional relationship and are significantly asso-
ciated with worse quality of life and higher stigmatization
feelings [23, 24].

Regarding the effect of AED, in our study, drug-resistant
epilepsy was associated with worse QoL, as demonstrated in
previous studies[25, 26]. In our study, despite being statisti-
cally significant only in the medication effect QOLIE-31-P
subscale model, drug-resistant epilepsy was shown as a sig-
nificant predictor of worse QoL. This result may reflect the
importance of adverse effects of AED, especially in patients
with drug-resistant epilepsy, who use a higher number and
combinations of AED. Interestingly, older patients seemed
to present a better QoL with respect to the medication effects
according to the QOLIE-31-P results from our study. Previ-
ous studies have reported that seniors with epilepsy do not
have poorer QoL compared with the general epilepsy popu-
lations [6, 27]. Our results could be partially explained by
the particularly careful selection of the anticonvulsant drugs
in this particular group of people in an epilepsy unit, which
may reduce secondary adverse effects. AED choice needs
a careful evaluation in elderly due to the susceptibility to

adverse effects because of the physiologic changes and the
frequent comorbidities [28].

In addition to the GAD-7 and NDDI-E results, we have
identified the associations between diverse self-reported
sleep disorders and lower QoL scores, especially regard-
ing aspects related to energy, mood, and overall QoL. In
line with our study, especially with regard to our univariate
analysis, sleep disturbances have been associated with lower
QoL in patients with epilepsy and controls, with more pro-
nounced effect on the patients [4].

Moreover, we found a relationship between depression
and focal epilepsy. Previous series have reported that depres-
sion is associated with temporal lobe epilepsy related to
mesial temporal sclerosis [29]. Besides, we found a statis-
tically significant association between anxiety and tempo-
ral lobe epilepsy, in line with previous reports of interictal
mood and personality disorders in temporal lobe epilepsy
[30]. Moreover, we found lower scores in QOLIE-31-P in
patients with temporal lobe epilepsy in our study, which
could be explained by the presence of anxiety comorbid-
ity in patients [31], independently of the seizure frequency
according to our results. These patients presented lower QoL
scores in the univariate model but not in the model with
multiple covariates. Taking into account the relationships
between depression and temporal lobe epilepsy and worse
QoL and GAD-7 and NDDI-E scores, these patients may
present lower QoL because of depression but not due to spe-
cific temporal lobe epilepsy features.

Regarding the relationship between previous diagnosis
of anxiety and depression disorders and specific AED, we
found an association between the use of lacosamide and
depression, which might be explained by the neutral or posi-
tive mood effect of lacosamide [32] which can influence
clinicians’ selection of this drug in patients with depres-
sion [33]. Interestingly, we found that higher scores of the
QOLIE-31-P energy subscale were associated with the use
of lacosamide. This may be related to the possible positive or
mood stabilizer effect of lacosamide on patients with symp-
toms of depression [34].

In contrast to symptoms of depression and anxiety, we
were unable to associate a specific scale, the ESS, with
either sleep disorders or previous diagnosis of SAHS. In
accordance with our results, in previous studies, no signifi-
cant ESS differences have been identified in patients with
epilepsy with sleep disorders and excessive daytime sleepi-
ness compared to controls [4]. However, a meta-analysis has
demonstrated that the prevalence of SAHS in people with
epilepsy is higher than in the general population [12]. The
absence of an association between ESS and SAHS could be
explained by the adequate use of continuous positive airway
pressure (CPAP) in these patients [35], considering also the
low number of patients with SAHS in our sample. In addi-
tion, excessive daytime sleepiness could be related not only
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to the presence of SAHS, but also to adverse effects of drugs
[11].

In this study, we found lower QOLIE-31-P total scores
in female compared to male patients with epilepsy and also
worse overall QoL and seizure worry scores (lower values
in both cases) after adjusting for multiple covariates. In con-
trast to our study, no statistically significant QOLIE-31-P
differences between men and women were found in a study
conducted in Poland with a similar sample size of patients
with epilepsy [36]. It is worth noting that all the patients
from the Polish study suffered from drug-resistant epilepsy,
while in our study, approximately half of patients suffered
from the same condition. Moreover, considering that approx-
imately a third of women with epilepsy seizure frequency
worsens around menstruation (catamenial epilepsy) [37],
this last factor may explain the statistically significant lower
(worse) QOLIE-31-P scores related to seizure worry in
women. Another possible contributor to the worse perceived
QoL in women could be the important amount of women of
childbirth age, which has been previously associated with
worse QoL [38]. Furthermore, differences in QoL regard-
ing sex distribution have been observed in other neurologi-
cal chronic diseases such as Parkinson disease, with women
presenting worse physical functioning and socioemotional
QoL and men worse cognition QoL [39].

Interestingly, seizure frequency was significantly associ-
ated only with QOLIE-31-P mood score, with no significant
influence on other QoL variables. In our sample, it must be
considered that most patients presented a relative low seizure
frequency, which may explain this result. Nevertheless, in
other studies such as that conducted by Siarava et al., using
a different QoL tool, the BREF-World Health Organization
Quality of Life questionnaire, no significant effect of seizure
frequency on the diverse subscales was reported [40].

This study has some limitations. Firstly, the sample size
might be small. The main reason is that the recruitment
was interrupted because of the lockdown caused by the
COVID-19 lockdown in countries like Spain, which might
have caused changes in the QoL of patients with epilepsy
which was completed by only 58% of the sample. Anyway,
the sample size was big enough to obtain significant associa-
tions. Secondly, considering that the patients were recruited
from a specialized epilepsy unit, there could be a potential
bias related to the inclusion of patients with more severe
epilepsy. However, more than half of the patients from our
sample presented a relative low seizure frequency, between
one and 11 attacks per year (less than one attack per month),
reflecting a non-severe status. Additionally, the sample
might not be completely representative of all patients with
epilepsy due to the recruitment from a refractory epilepsy
unit, although the close follow-up of the patients by special-
ized neurologists reduced uncertainty related to the diagno-
sis and variables such as seizure frequency. With regard to

@ Springer

the lack of QOLIE-31-P answers, cognition bias may have
been present because some questions are more difficult to
understand with respect to the questions from other tools.

Conclusions

Our data show that anxiety and depression are associated
with the QoL in real clinical practice in patients with epi-
lepsy. We found an association between depression and focal
epilepsy and between anxiety and temporal lobe epilepsy.
Moreover, female sex and drug-resistant epilepsy showed the
highest impact on QoL in this population. In addition, sleep
disturbances seem to be associated with particular aspects
of the QoL. Interestingly, older age was not associated with
a worse QoL. Therefore, the evaluation of mood and anxi-
ety disturbances through the aforementioned scales, as well
as sleep disturbances, in patients with epilepsy in real-life
clinical practice is important in order to adequately diag-
nose and manage comorbidities and to improve QoL of these
patients. Regarding the use of the specific tools, it may be
helpful to identify patients with current depression or anxi-
ety. Screening of mood disorders and QoL seems especially
important in patients with temporal lobe epilepsy. Further
studies based on a longitudinal follow-up would be neces-
sary to evaluate the effect of AED.
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