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Background: Reduced sleep quality with subsequent excessive daytime sleepiness (EDS) is

found in patients with epilepsy.

Aim: [32_TD$DIFF]To know the frequency of sleep disorders in comparison to control group to know the

predictors of sleep disorders that have implications on management of patient with

epilepsy.

Materials [33_TD$DIFF]and methods: 199 patients with epilepsy and 48 controls [34_TD$DIFF], who attended Nizam's

Institute of Medical Sciences were taken into the study.

The Epworth Sleepiness Scale (ESS) and Pittsburgh Sleep Quality Index (PSQI) are two

questionnaires commonly used in clinical assessment of EDS and [35_TD$DIFF]sleep quality.

Results: 24.6% of PWE are found to have problems with sleep disorders when compared to

controls (10.6%). PWE had significantly higher scores when compared to controls in global

PSQI total scores (3.78 vs. [36_TD$DIFF]2.43). Sleep latency and medication [37_TD$DIFF][38_TD$DIFF]use (0.83 vs. 0.53 and 0.52 vs.

0.06 respectively) as well as sleep quality and sleep efficiency are poor as indicated by high

scores (0.75 vs. 0.40 and 0.22 vs.0.20 respectively).

Conclusion: Poor sleep quality of PWE in PSQI correlated with EDS of ESS. Poor control of

seizures, polytherapy, [39_TD$DIFF]and partial epilepsy make the PWE statistically more vulnerable to

poor sleep quality thereby having therapeutic implications.

# 2016 Indian Epilepsy Society. Published by Elsevier, a division of Reed Elsevier India,

Pvt. Ltd. All rights reserved.
1. Background
[41_TD$DIFF]Sleep disturbances is a common complaint and several studies
have confirmed that both daytime sleepiness and poor sleep
quality are common in patients with epilepsy (PWE), regard-
less of age.1,2 [28_TD$DIFF] The relationship between sleep and epilepsy are
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complex and dynamic affecting each other in bidirectional
way. Sleep can affect the expression of epilepsy by activating
inter-ictal discharges and nocturnal seizures. IEDs occur
most often during NREM sleep due to thalamocortical hyper
synchrony. During REM sleep, seizures and IEDs become less
frequent. Increased epilepsy severity, including IEDs may be
associated with aggravated sleep disturbances in patients
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with epilepsy. Poor sleep quality (insufficient sleep, in-
creased nocturnal and early morning awakenings, impaired
sleep initiation) and [42_TD$DIFF]excessive daytime sleepiness (EDS)
are common complaints of patients with epilepsy (PWE).
The sleep disorders and epilepsy can have an additive
negative impact on quality of life, work productivity and
overall health. There [43_TD$DIFF]are not much data available in India
regarding this issue.

2. Aim
[44_TD$DIFF]The aims of the study are to assess the frequency of sleep
disorders in PWE attending epilepsy clinic of Nizam's Institute
of [45_TD$DIFF]Medical Sciences (NIMS), a tertiary care center, in South
India, as well as to evaluate the possible predisposing factors
for excessive daytime sleepiness, subjective sleep quality in
PWE.

3. Materials and methods
Table 1 – Comparison of demographic data of PWE with
and without seizures.

Controls
( [1_TD$DIFF]n = 48)

Seizure free
( [2_TD$DIFF]n = 69)

Non-seizure
free
(n = 130)

Age 31.47 � 10.49 24.51 � 12.14 26.2 � 9.9
Sex (M:F) 23:25 2:1 9:6
Age of onset, [3_TD$DIFF]years 16.67 � 13.97 13.16 � 9.33
Duration [4_TD$DIFF], years 8.77 � 9.11 7.52 � 8.62

[5_TD$DIFF]Aetiology, %
Cryptogenic 33.3% 25%
[6_TD$DIFF]Symptomatic 47.6% 50%
[7_TD$DIFF]Idiopathic 19.04% 25%

[8_TD$DIFF]Seizure type, %
Partial 69.2% 40%
[9_TD$DIFF]Generalised 30.7% 60%

[10_TD$DIFF]Mode of therapy, %
Monotherapy 61.5% 90.9%
[11_TD$DIFF]Polytherapy 38.4% 9.1%
199 patients of the epilepsy attending epilepsy clinic of
Neurology department and 48 controls who are attendants
to other departments of Nizam's Institute of [46_TD$DIFF]Medical Sciences
are taken into study. Those with mental Retardation,
psychiatric comorbidities, medical diseases [47_TD$DIFF](HTN, DM, COPD,
stroke, heart diseases, sleep disorders), night work, shift work
who are known to be associated with sleep disorders are
excluded from study. Patients who are on medication that
could affect sleep, [48_TD$DIFF]including stimulants, antidepressants, [39_TD$DIFF]and
antipsychotic drugs are also excluded. Consent is taken from
all participants of the study.

Clinical data of patients including syndromic diagnosis,
age of onset, duration of illness, seizure control, [49_TD$DIFF]aetiology of
seizure, associated medical diseases, current antiepileptic
drugs (AEDs) are taken into study. The Epworth Sleepiness
Scale (ESS) and Pittsburgh Sleep Quality Index (PSQI) are two
questionnaires commonly used in clinical assessment of EDS
and Sleep quality. ESS3 is a standardized scale used for
measuring sleepiness that is used to evaluate [50_TD$DIFF]EDS in PWE.4,5

PSQI is a questionnaire that is used to evaluate overall sleep
qualitywhich includes subjective sleep quality, sleep latency,
sleep duration, sleep efficiency, and sleep disturbance,
medication use, and daytime dysfunction [51_TD$DIFF].6,7 The ESS is
designed to evaluate the general level of daytime sleepiness.3

In this questionnaire, subjects are instructed to rate, on a
scale of 0–3 (never = 0, slight = 1, moderate = 2, high = 3), the
likelihood of dozing off or falling asleep in eight different
situations. An ESS score ≥10 was considered to be EDS [53_TD$DIFF].2,3 [52_TD$DIFF] The
PSQI is a 19-item self-rated questionnaire for evaluating
subjective sleep quality over the previous month [54_TD$DIFF].7 The
19 questions are combined into seven clinically derived
component scores: subjective sleep quality (C1), sleep latency
(C2), sleep duration (C3), habitual sleep efficiency (C4), sleep
disturbances (C5), use of sleeping medication (C6), and
daytime dysfunction (C7). Each item is weighed equally,
and is rated from 0 to 3 (0 = no difficulty, 3 = severe difficulty).
The component scores are added to obtain a [56_TD$DIFF]global score of
0–21, with higher scores indicating worse sleep quality.
A global sum of ‘‘5’’ or greater was considered to be [55_TD$DIFF]poor
overall sleep [57_TD$DIFF]quality.6,7

4. Statistical analysis
Demographics are described as percentages, mean with SD.
Variables between patients and controls are correlated with
Fisher's exact [58_TD$DIFF]t test/chi-square test wherever appropriate. P
value <0.05 is taken as significant. As the scores of both ESS
and PSQI are not [33_TD$DIFF]normally distributed, a Mann[59_TD$DIFF]–Whitney U test
is used to explore the relationship between the groups of PWE
and Spearman's correlation was used to explore the correla-
tion between ESS and PSQI. All statistical [60_TD$DIFF]analyses are
conducted using the IBM SPSS software package (version 20).

5. Results
A total [61_TD$DIFF]of 199 epilepsy patients and 48 controls are [62_TD$DIFF]analyzed
for sleep disorders. [63_TD$DIFF]The number of Males in this study is more
than that of females with the ratio being 122:77. The mean
age of presentation of epilepsy patients is 25.57 � 11.2 years.
The most common type of [64_TD$DIFF]presentation in our study is
symptomatic focal seizures, yet the commonest type of epilepsy
beingchronicmesial temporal lobeepilepsy.Themeanduration
of illness is 9.13� 8.71 [65_TD$DIFF]years. 73.86% (147/199) of patients with
epilepsy are on polytherapy, whereas rest are on monotherapy
(26.13%) (Table 1).

24.6% of PWE had sleep disorders, whereas 10.4% of control
populationhadsleepdisorders (Table 2). EDSwhich ismeasured
as ESS ≥ 10 is seen in 10% of PWE when compared to 6.89% in
controls. ESSscoresare foundtobehigher i.e., 4.96� 3.00ofPWE
when compared to 3.60� 3.54 in controls which is statistically
significant.

PWE had significantly higher scores in various aspects of
sleep quality in PSQI though they are not amounting to
abnormal range. PSQI total global scores are higher in PWE



Table 2 – Comparison of EPS [12_TD$DIFF]and PSQI scores in PWE vs.
controls.

[13_TD$DIFF]Sleep disorders Controls (48) PWE (199) P value

ESS 3.60 � 3.54 4.96 � 3.00 0.941
ESS > 10 6.89% 10%
GLOBAL PSQI 2.43 � 2.56 3.78 � 3.19 0.037
PSQI > 5 10.4% 24.6%
Sleep latency 0.53 � 0.91 0.83 � 1.0 0.033
Sleep quality 0.40 � 0.58 0.75 � 0.79 0.005
Sleep duration 0.35 � 0.57 0.48 � 0.72 0.322
Sleep efficiency 0.20 � 0.54 0.22 � 0.48 0.899
Sleep disturbance 0.78 � 0.59 0.82 � 0.74 0.983
Medication use 0.063 � 0.43 0.52 � 0.54 0.000
Daytime dysfunction 0.085 � 0.35 0.44 � 0.76 0.000
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when compared to controls (3.78 � 3.19 vs. 2.43 � 2.56). [66_TD$DIFF]Sleep
latency and medication use had higher scores in PWE when
compared to controls (0.83 � 1.0 vs. 0.53 � 0.91 and 0.52 � 0.85
vs. 0.063 � 0.43 respectively). Sleep quality and sleep efficiency
are poor [67_TD$DIFF]as indicated by high scores (0.75 � 0.79 vs. 0.40 � 0.58
and 0.22 � 0.48 vs. 0.20 � 0.54 respectively) in our study. It is
found that on Spearman correlation analysis, poor sleep
quality in PSQI positively correlated with excessive [68_TD$DIFF]daytime
sleepiness of ESS. Poor control of seizures [69_TD$DIFF]and polytherapy are
associated with more sleep disorders than those who do not.
Patients with partial epilepsy are statistically more vulnerable
to poor sleep quality (Table 3).

6. Discussion
The present study confirms that PWE frequently have more
sleep problems (24.6%). They have a significantly higher
chance of having problems with sleep quality, sleep latency
and sleep efficiency than do healthy controls. This study
Table 3 – Comparison of PSQI score among various
variables.

[14_TD$DIFF]PSQI < 5 (145) PSQI > 5 (54) P value

Age 24.99 + 10.44 26.65 + 10.22 0.445
Sex (M:F) 81.64 34.20 0.607
[15_TD$DIFF]Aetiology, n (%) 0.579
Symptomatic 71 [16_TD$DIFF](48.9%) 36 (66.66%)
Cryptogenic 22 [17_TD$DIFF](15.3%) 11 (20.37%)
Idiopathic 52 [18_TD$DIFF](51.03%) 7 (22.96%)
Seizure type, [19_TD$DIFF]n (%) 0.002
Partial 71 [20_TD$DIFF](48.96%) 36 (66.66%)
[21_TD$DIFF]Generalized 74 (51.03%) 19 (33.33%)
Seizure control, [22_TD$DIFF]
n (%)

0.04

Non-seizure free 20 40
Seizure free 16 14
Age of onset 15.66 + 11.40 16.25 + 10.03 0.267
Duration [23_TD$DIFF], years 9.20 + 8.97 8.74 + 8.09 0.342
Mode of therapy,
[24_TD$DIFF]n (%)

0.002

Monotherapy 35 [25_TD$DIFF](24.13%) 6 (11.11%)
Polytherapy 110 [26_TD$DIFF](75.86%) 48 (88.88%)
ESS 2.71 + 2.90 6.26 + 3.95 0.03
ESS > 10, [27_TD$DIFF]n (%) 20 (14) 44 (81.48) 0.005
reveals a high percentage of PWE are with poor sleep quality,
including problems with sleep quality, sleep latency, sleep
duration, and sleep efficiency [70_TD$DIFF]which is in concordance with
other studies in sleep by Chen et al., etc.8 However, there was
no difference between PWE and controls on the PSQI subscales
of sleep disturbance and daytime dysfunction. This study
suggests that EDS in PWE may be due to poor sleep quality
which is in concordance with other studies in sleep by Chen
et al., etc.8[71_TD$DIFF] In our study the lack of difference in sleep
disturbance between groups which also in concordance to the
study by Chen et al., etc. This may be related to the limitation
of the PSQI questionnaire in detecting primary sleep disorder
as sleep disturbance is occasionally related to primary sleep
disorder. [72_TD$DIFF]The mean age of presentation being very low in our
study andduration of illness is very high. This is in comparison
to other studies and despite young agemost of them are found
to be associated with sleep disorders. 73.6% of our people are
having polytherapy as the most of the patients are refractory
partial epilepsieswhich is [73_TD$DIFF]a limitation of our study to know the
individual effect of each drug. But this may also help us know
the effect of polytherapy on sleep. There is increased sleep
latency in our study which could be due to themultiple effects
of various drugs and interaction of epilepsy with sleep. This
same finding also seen in [74_TD$DIFF]Chen et al.

However inour study, theESS inPWEsignificantly correlated
with PSQI, indicating that EDS in such patients is related to
poor night time sleep quality. Poor sleep quality at night
may lead to EDS and daytime dysfunction, which is reported in
many neurologic disorders, such as epilepsy, Parkinson's
disease, dementia, migraine, restless leg syndrome[75_TD$DIFF], etc.1,2,9–13

Poor sleep hygiene also leads to sleep fragmentation, which
can exacerbate seizures and EDS in PWE.14[76_TD$DIFF]

Polytherapy, partial seizure, and poor seizure control are
important factors that contribute to poor sleep quality and
lead to EDS in PWE. These findings are also similar to study by
Nai-Ching et al. However, in the correlation analysis, frequent
seizure attacks were associated with decreased sleep quality.
Patients with partial epilepsy are more vulnerable to poor
sleep quality. Patients with partial epilepsy due to different
locations have different effects on epilepsy [77_TD$DIFF].1,9,15,16 For
instance, nocturnal frontal lobe epilepsy is found to be
associated with problems of sleep fragmentation and in-
creased daytime sleepiness17whereas temporal lobe epilepsy
has been found to be associated with a high rate of sleep
disruption18 thereby contributing to poor sleep quality in
PWE. Sleep is a potent activator of seizures. It activates both
interictal epileptiform discharges and also seizures.11 [78_TD$DIFF] Com-
pared to wakefulness, the spike rate is increased during non-
rapid eye movement sleep and is reduced during rapid eye
movement sleep [79_TD$DIFF].19 Furthermore, frequent seizure attacks
may influence sleep quality.11 [80_TD$DIFF] Increased epilepsy severity,
including increased [81_TD$DIFF]interictal epileptiform activity, may be
associated with aggravated sleep disturbances in PWE [82_TD$DIFF].20

The present study demonstrates that patients with poor
seizure control have poorer sleep quality than those with
fewer seizure attacks, indicating that seizure severity may
also play a crucial role in sleep problems.

It is notable that different AEDs have different effects on
sleep. Phenobarbital and benzodiazepines have been shown to
alter normal sleep architecture.21[83_TD$DIFF] Phenytoin and valproic acid
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disrupt sleep while gabapentin improves sleep quality[84_TD$DIFF].22 The
effect of carbamazepine on sleep is controversial,22 whereas
topiramate, lamotrigine, and levetiracetam reportedly have no
effect on sleepiness.20[85_TD$DIFF]

7. Conclusions
24.6% of patients with epilepsy had sleep [86_TD$DIFF]disorders. Poor
nighttime sleep quality may lead to EDS and daytime
dysfunction. Poor seizure control, partial epilepsy and poly-
therapy are closely related to sleep disorders. These relation-
ships have their implications in providing bestmanagement in
sleep disturbances.

8. Limitations
The influence of specific drugs cannot be determined from the
present study, [87_TD$DIFF]because of insufficient case numbers, further
studies are needed to clarify the issue.
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