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Study Objectives: Although disturbed sleep has been fre-
quently reported in patients with seizures, little is known about
insomnia and epilepsy. The aims of this study were (1) to ana-
lyze the prevalence and degree of insomnia in patients with
epilepsy, (2) to examine the clinical features and correlates of
insomnia in these patients, and (3) to evaluate the impact of
poor sleep on their quality of life.

Methods: One hundred-fifty-two patients with epilepsy (mean
age 46 years) completed the following questionnaires: Insom-
nia Severity Index, Pittsburgh Sleep Quality Index, Beck De-
pression Inventory-Il, Quality of Life in Epilepsy Inventory-31.
Patients with other known sleep disorders, including obstruc-
tive sleep apnea, were excluded from the study. Regression
analysis was conducted for adjusting for age, years since epi-
lepsy onset, number of antiepileptic drugs, comorbidities, and
depression scores.
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Results: More than half of the participants (55%) suffered from
insomnia and more than 70% were “poor sleepers.” Insomnia
and poor sleep quality were significantly correlated with the
number of antiepileptic medications and scores of depressive
symptoms. After controlling for covariates, insomnia and poor
sleep quality were significant predictors of lower quality of life.
Conclusion: These results suggest that insomnia and poor
sleep are common in patients with epilepsy and may adversely
impact quality of life. Further studies should examine whether
improvements in sleep can improve seizure control and quality
of life of these patients.
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isturbed sleep and sleep breathing disturbances are com-

mon in patients with epilepsy.'® Polysomnogram stud-
ies of patients with epilepsy have shown disrupted sleep with
increased sleep onset latency, increased number of nocturnal
awakenings, and altered sleep architecture.**

Despite the increasing recognition of sleep disturbances as
predictors of quality of life in these patients,"'*'? insomnia in ep-
ilepsy has been poorly investigated. Some studies have focused
on the impact of antiepileptic drugs (AEDs) on sleep quality.!3-3
Overall, the available information on the prevalence and the pre-
dictors of insomnia in this patient population is limited.'*'8

The aims of this study were (1) to analyze the prevalence and
degree of insomnia in patients with epilepsy, (2) to examine the
clinical features and predictors of insomnia in these patients, and
(3) to evaluate the impact of poor sleep on their quality of life.

METHODS

Study Population

This retrospective study presents an analysis of descriptive
data collected at the baseline assessment of adult epilepsy patients
seen at the Boston University Neurology outpatient clinic. Data
were collected consecutively between July 2010 and October
2011. Assessment of sleep and depressive symptoms with ques-
tionnaires was part of standard clinical practice in the epilepsy
clinic, and institutional review board approval from Boston Uni-
versity was obtained to review these data retrospectively. Patients
older than 18 years of age with a physician-confirmed diagnosis
of epilepsy were included in the study. In addition, patients with

BRIEF SUMMARY

Current Knowledge/Study Rationale: Despite significant research
on the prevalence and health impact of sleep disorders in patients with
seizures, there is a relative paucity of data on insomnia among these
patients. This study describes the prevalence and clinical features of in-
somnia in epilepsy patients and its impact of their quality of life.

Study Impact: Our study increases the awareness that insomnia and
poor sleep quality are common in a clinical cohort of patients with epi-
lepsy, and these may adversely impact their quality of life. These find-
ings highlight the need for increased screening by healthcare providers,
and for further research exploring whether treatment of insomnia may
improve seizure control in these patients.

non-epileptic spells and pregnant patients were excluded from
the analysis. Patient with history of cardiovascular accidents and
history of mental retardation were not excluded, as none of these
conditions involved language disability or mental disability of
the degree to preclude reliable survey response. Of 195 patients
eligible for entry in the study, 14 were excluded because of in-
complete questionnaire data. Another 29 patients were excluded
because of known history of sleep disorders fulfilling diagnos-
tic criteria of the International Classification of Sleep Disorders
and confirmed by a sleep specialist.'*** Comorbid sleep disorders
included obstructive sleep apnea, circadian rhythm disorders,
narcolepsy, REM behavior disorder, periodic limb movement
disorder, and restless legs syndrome. Patients with preexisting
diagnosis of insomnia were not excluded from the study.
Specifically, when diagnosis had to be supported by poly-
somnogram findings, obstructive sleep apnea was defined as
apnea-hypopnea index > 5 events per hour, and periodic limb
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movement disorder was defined as a periodic limb movement
index > 15 events per hour."

Demographic and clinical data were collected using a struc-
tured data collection instrument. For each patient, we record-
ed age, gender, and clinical characteristics, including seizure
types, seizure frequency, relationship of seizure to sleep, num-
ber of years from epilepsy diagnosis, medications, current num-
ber and types of AEDs, electroencephalography (EEG) results,
Epworth Sleepiness Scale (ESS), and comorbidities.

Measures

Insomnia and Sleep Quality

Insomnia and sleep quality were measured with the Insom-
nia Severity Index (ISI) and the Pittsburgh Sleep Quality Index
(PSQI). The ISI is a self-report questionnaire measuring the
patient’s perception of his or her insomnia. The ISI consist of
7 items assessing the severity of sleep onset and sleep mainte-
nance difficulties, satisfaction with current sleep, interference
with daily functioning, degree of impairment attributed to the
sleep issue, and degree of concern caused by the sleep problem.

The PSQI measures self-reported sleep quality and distur-
bances over the last 1 month time period.?! The scale includes
19 items and measures 7 components of sleep quality: subjec-
tive sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medication, and
daytime dysfunction. The global PSQI score is obtained by the
sum the 7 component scores (range = 0-21). The PSQI global
score differentiates “good sleepers” (PSQI total score < 5) from
“poor sleepers” (PSQI > 5) with sensitivity of 89.6% and speci-
ficity of 86.5%.%' The PSQI has validated psychometric proper-
ties such as internal consistency and test-retest reliability.

Depression

We used the Beck Depression Inventory-II (BDI-II) to mea-
sure depressive symptoms. The BDI-II is a validated 21-item
measure designed to assess depressive symptoms.” The total
score is obtained by summing the scores for the 21 questions
(each item range 0-3; total range = 0-63). A total score of 0-13
is considered minimal range, 14-19 is mild, 20-28 is moderate,
and 29-63 is severe. As the BDI-II contains one item referring
to sleep patterns, these were omitted from the analysis to avoid
false associations with PSQI scores. The BDI-II is known to
have high internal consistency and high test-retest reliability.?

Quality of Life

The Quality of Life in Epilepsy Inventory-31 (QOLIE-31) is
a widely used epilepsy-specific self-administered instrument.”
The 31-item questionnaire contains 7 subscales (emotional
well-being, social function, energy/fatigue, cognitive function,
seizure worry, medication effects, and overall quality of life)
and one question about overall health status. Raw scores are
converted to 0-100 range scores, with higher scores indicating
better quality of life. Total and subscale scores were calculated
according to the QOLIE-31 scoring manual.

Statistical Analysis
Data analyses were conducted using SPSS version 16.0
(SPSS Inc., Chicago, IL). Summary statistics were presented
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as mean (standard deviation) for continuous variables and as
frequencies for the categorical data. Independent-sample #-test
was used to examine differences between values of normally
distributed variables, and the Mann-Whitney U test was used
for variables which were not normally distributed. The y? test
was used to analyze differences between categorical variables.
Correction for multiple comparisons was not performed. Bi-
variate relations between continuous variables were examined
with Pearson product-moment correlation. Hierarchical regres-
sion analysis was used to examine the relationship between
IST and PSQI scores and quality of life, while controlling for
covariates. The following covariates were entered in the first
step of the regression analysis: Age, Years since epilepsy on-
set, Number of comorbidities, Number of AEDs, Depression
scores (BDI-II). IST and PSQI scores were independently en-
tered in the second step of the regression analysis. The total
QOLIE-31 score was used as outcome variable.

RESULTS

A total of 152 patients with epilepsy were included into the
analysis. Demographic and clinical characteristics of the par-
ticipants are presented in Table 1. The mean age of the group
was 46 years, ranging from 20 to 88. Comorbid mood disorders
were found in 48%, although the majority of the patients (81%)
had a BDI-II score representing minimal level of depression
(0-13). Of the 74 patients (48%) with mood disorders, major
depression was the most common (n = 50), followed by bi-
polar disorder (n = 11), generalized anxiety disorder (n = 7),
dysthymia (n = 2), posttraumatic stress disorder (n = 2), panic
disorder (n = 1), and obsessive compulsive disorder (n = 1).
Neurological conditions included headaches (25), cardiovas-
cular accidents (15), neuropathies and chronic pain conditions
(20), mental retardation (9), neoplasm (6), and head trauma (6).
The whole sample had an average QOLIE of 70.3.

Overall, the ISI scores indicated that 78 (51%) participants
suffered from insomnia (moderate severity and severe insom-
nia). According to the PSQI data, the whole sample included
72% “poor sleepers” (with PSQI > 5). ISI and PSQI scores in
respect to their demographic and epilepsy-related clinical char-
acteristics are presented in Table 2. In both groups of insom-
niacs and poor sleepers the female gender predominated (58%
in both groups, p = 0.03 and 0.02, respectively). There were
higher numbers of participants on AED polytherapy among the
insomniacs and poor sleepers than the non-insomniacs (p = 0.03
and p = 0.04, respectively). The most commonly used AED in
monotherapy and polytherapy was levetiracetam (n = 25 in both
monotherapy and polytherapy). Data on prevalence of insom-
nia complaints per specific AED, when used in monotherapy
or polytherapy, are shown in Table 3. No differences between
prevalence of sleep complaints among different AED types
were found. Poorer sleep quality and higher degree of insomnia
were associated with higher number of AEDs and higher de-
gree of depressive symptoms (BDI-II) (Table 4). The ISI score
and the PSQI global score were significantly correlated with
the QOLIE total score and all 7 domains of the QOLIE (signifi-
cance for all p < 0.01).

Multivariate analysis adjusting for covariates was performed
in order to examine the associations between sleep quality
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and insomnia complaints and quality of life (QOLIE score)
(Table 5). Depressive symptoms were significantly associated
with QOLIE (B = -0.88, p < 0.01). After controlling for age,
years since epilepsy onset, number of comorbidities, number
of AEDs, and depression symptoms, insomnia was a significant
predictor of QOLIE (B = -0.43, p < 0.01). After adjusting for
the same above covariates, sleep quality was also a significant
predictor of QOLIE (B =-0.40, p <0.01).

DISCUSSION

This hypothesis-generating study suggests that insomnia
by ISI and poor sleep quality by PSQI correlate with number
of antiepileptic medications, and higher scores of depressive
symptoms. After controlling for covariates, insomnia and poor
sleep quality were significant predictors of lower quality of life.

In epilepsy, AED polytherapy is generally needed in pharma-
co-resistant cases, and the higher the number of AEDs needed,
the higher is the degree of severity of pharmaco-resistance.
Therefore the tight relation between insomnia scores and AED
polypharmacy suggests that insomnia may occur as a conse-
quence of the disease itself, or it may be secondary to the ef-
fects of medications. Although some studies have suggested
that specific AEDs may have detrimental effects on sleep,* in
the present study we did not find any correlation between spe-
cific AEDs and insomnia scores. These results may have been
confounded by differences in dosages of AEDs and differences
in length of therapies.'*

Contrary to what may be suggested by other investiga-
tions,'*'® we did not find that insomnia correlated with poor sei-
zure control. It is accepted that prolonged awakening is related
to increased cortical excitability and susceptibility to seizures,*
and that regulatory mechanisms of sleep-wake cycle can affect
the expression of epilepsy.’*?® For example, epileptiform dis-
charges are activated during SWS, while seizures are promoted
during lighter NREM sleep stages.” Given this intrinsic rela-
tionship between sleep and epileptogenesis, we could hypoth-
esize a relation between insomnia and seizures at the clinical
level. In the present study there were no polysomnographic data
taken into account, and the small sample size may have limited
the analysis. Larger prospective studies should evaluate the im-
pact of insomnia and poor sleep on seizure control.

More than half of the participants (55%) suffered from insom-
nia and more than 70% were “poor sleepers.” These prevalences
of insomnia in our sample are higher than those of the general
population.***' Khatami and colleagues examined 100 clinic pa-
tients with epilepsy and found sleep onset insomnia in 33 of 98
subjects (34%) and sleep maintenance insomnia in 50 of 97 sub-
jects (52%)."” Lower prevalence of insomnia in epilepsy patients
has been reported by Piperidou and colleagues, who found that
only 24% of their cohort of 122 subjects suffered from insomnia,
as measured with the Athens Insomnia Scale (AIS).*> We may
relate this discrepancy to different assessment instruments. Both
IST and AIS are brief self-report instruments comprising 7 items
assessing the severity of sleep-onset and sleep maintenance dif-
ficulties and their impact in daily functioning. In conjunction
with the ISI, we used also the PSQI which contains 19 items
measuring sleep quality and disturbance over the last month.”!
We could also attribute differences in prevalence of insomnia

Insomnia in Epilepsy

Table 1—Clinical characteristics of all patients (n = 152)

Gender (males/females) 79/73
Age (years, mean £ SD) 46 + 16
(range 20-88)

Epilepsy etiology (unknown/known) 107/45
EEG findings (normal/abnormal) 98/54
Epworth Sleepiness Scale (mean + SD) 3+3
Years of epilepsy (mean + SD) 6+6
Comorbid Psychiatric Disorders and Symptoms

Mood disorders 74 (48%)

Psychotic disorders 9 (6%)

Disorders usually seen in childhood and 2 (1%)

adolescence

Other disorders and symptoms 8 (5%)

Comorbid Medical Disorders, Conditions, and Symptoms

Neurological 56 (37%)
Cardiovascular 48 (32%)
Pulmonary 36 (24%)
Digestive 14 (9%)
Genitourinary and reproductive 15 (10%)
Endocrine 21 (14%)
Musculoskeletal 22 (14%)
Contributing Medications and Substances
Antidepressants 50 (33%)
Stimulants 4 (3%)
Decongestants 1(1%)
Narcotic analgesics 21 (14%)
Cardiovascular 48 (31%)
Pulmonary 36 (24%)
Alcohol 18 (12%)
Mean AEDs per patient
No AEDs 27 (17%)
One AED 80 (53%)
Two or more AEDs 45 (30%)

Insomnia Severity Index
No clinically significant insomnia (0-7) 23 (15%)
Subthreshold insomnia (8-14) 51 (33%)
Clinical insomnia (moderate severity) (15-21) 63 (41%)
Clinical insomnia (severe) (22-28) 15 (10%)

Pittsburgh Sleep Quality Index

“good sleepers” (PSQI < 5) 43 (28%)

“poor sleepers” (PSQI > 5) 109 (72%)
Quality of Life in Epilepsy Inventory-31 70.22+£19.3
Beck Depression Inventory-II

Minimal (0-13) 123 (81%)

Mild (14-19) 25 (16%)

Moderate (20-28) 3 (2%)

Severe (29-63) 1(1%)

EEG, electroencephalogram; mo, month; SD, standard deviation; AED,
antiepileptic drug.

to differences between the studies populations, as the study by
Piperidou examined the a population from three University Hos-
pitals of Greece, while our study included patients from a major
inner city hospital of the United States.

About 48% of our sample had history of a mood disorder, and
depressive scores strongly correlated with both ISI and PSQI.

Journal of Clinical Sleep Medicine, Vol. 9, No. 2, 2013



M Vendrame, B Yang, S Jackson et al

Table 2

Insomnia Severity Index
Age
Gender (females)
Known epilepsy etiology
Years of epilepsy
Abnormal EEG
Seizure frequency (/mo)
Focal seizures
Nocturnal seizures
AED monotherapy
AED polytherapy

Non-Insomnia group (n = 74)

473 +152
28 (38%)
20 (27%)

4+4
25 (34%)

1+1
18 (24%)

6 (8%)
37 (50%)
10 (13%)
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Pittsburgh Sleep Quality Index
Age 413+ 1
Gender (females) 10 (23%)
Known epilepsy etiology 12 (28%)
Years of epilepsy 55

Abnormal EEG 13 (30%)
Seizure frequency (/mo) 1.3 +1
Focal seizures 12 (28%)
Nocturnal seizures 4 (9%)
AED monotherapy 21 (48%)
AED polytherapy 5(12%)

Good sleepers (n = 43)

Insomnia group (n = 78) p-value
443+134 0.44
45 (58%) 0.03
25 (16%) 0.71
5+4 0.08
29 (37%) 0.9
09+09 0.9
22 (28%) 0.8
10 (13%) 0.7
43 (55%) 0.9
35 (45%) 0.03
Poor sleepers (n = 109) p-value
489+9.9 0.2
63 (58%) 0.02
33 (30%) 0.8
6+6 0.09
41 (38%) 0.7
1 5£15 0.8
28 (26%) 0.7
12 (11%) 0.8
59 (54%) 0.9
40 (37%) 0.04

EEG, electroencephalogram; mo, month; AED, antiepileptic drug. Student t-test (normally distributed) and Mann-Whitney U test (not normally distributed).

Chi-square test was used to analyze differences between categorical variables.

Table 3—Insomnia (ISI = 15) and poor sleep (PSQI > 5) for
each AED therapy

Patients with
Patients on Insomnia  Poor Sleepers
AED Monotherapy AED (N = 80) (N 43) (N 59)
Levetiracetam 25 12 (48%) 20 (80%)
Phenytoin 16 10 (63%) 14 (88%)
Oxcarbazepine 13 6 (46%) 6 (46%)
Lamotrigine 6 4 (67%) 5(83%)
Valproic Acid 7 3 (43%) 5(71%)
Topiramate 5 2 (40%) 3 (60%)
Gabapentin 1 1(100%) 1(100%)
Carbamazepine 7 5(71%) 5(71%)
Patients with
Patients on Insomnia  Poor Sleepers
AED Polytherapy AEDs (N =45)* (N =35)* (N = 40)*
Levetiracetam 25 (72%) 22 (88%)
Phenytoin 9 6 (67%) 7(78%)
Oxcarbazepine 20 11 (55%) 15 (75%)
Lamotrigine 12 6 (50%) 5 (42%)
Valproic Acid 8 4 (50%) 4 (50%)
Topiramate 6 4 (67%) 5(83%)
Gabapentin 7 4 (57%) 6 (86%)
Carbamazepine 9 5(57%) 7(78%)

AED, antiepileptic drug; *Each patient is included in more than one
category.

Most patients were found to have low depressive scores, and
this may be secondary to partial and/or successful treatment. De-
pression represents one of the most common comorbidities of
epilepsy and has profound negative impact on the quality of life
of patients.** It has been hypothesized that in patients with sei-
zures dysregulation of the hypothalamus-pituitary-adrenal axis
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Table 4—Correlations between ISI/PSQI scores and
continuous variables

ISI PsQl
Age 0.12 0.03
ESS 0.03 0.01
Years since epilepsy onset 0.06 0.08
Number of comorbidities 0.09 0.08
Number of AEDs 0.36* 0.30*
BDI-II 0.42* 0.44*
QOLIE-31
Total score -0.47* -0.42*
Emotional well-being -0.33* -0.29
Social function -0.30* 0417
Energy/fatigue -0.48* -0.31*
Cognitive function -0.28* -0.33*
Seizure worry -0.34* -0.32*
Medication effects -0.45¢ -0.42*
Overall quality of life -0.49* -0.43*

AED, antiepileptic drug; BDI-Il, Beck depression inventory-Il; QOLIE-31,
Quality of life in epilepsy-31. *Significant for p < 0.01.

may cause deficit in the raphe-hippocampal serotonergic trans-
mission and predispose to depression.’® Similar mechanisms
involving the alteration of serotoninergic transmission may ex-
plain the apparent clinical link between epilepsy and insomnia.
Insomnia correlated negatively with all the seven subscales
of QOLIE-31. After adjusting for covariates poor sleep qual-
ity was a significant predictor of quality of life. Our results are
similar to those of Piperidou and colleagues in a sample of epi-
lepsy patients'® and other studies showing a negative impact of
insomnia on quality of life in the general population.’’**



Insomnia in Epilepsy

Table 5—Regression analysis for insomnia and sleep quality predicting quality of life (QOLIE)

Step Variables AR? Total R?
1 Age 0.33 0.33
Years since epilepsy onset
Number of comorbidities
Number of AEDs
Depression (BDI-Il)
2 Insomnia (ISI) 0.02 0.32
2 Sleep quality (PSQI) 0.03 0.4

F B T
31.2* 0.09 1.55
0.02 0.32
0.05 0.65
0.05 0.7

-0.42* 9.9
26.9* -0.16* -2.60
27.1* -0.19* -3.10

QOLIE-31, Quality of life in epilepsy-31; AED, antiepileptic drug; BDI-II, Beck depression inventory-Il; ISI, Insomnia severity index; PSQI, Pittsburgh sleep
quality index. *Significant for p < 0.001. R?, R-squared (coefficient of determination); AR?, R-squared change; F, F-value of the F statistic; 8, standardized

coefficient beta; t, t-value of the t statistic.

The present study has several limitations. Given that sleep
apnea is common and often unrecognized in patients with epi-
lepsy,** results may have been confounded by excluding only
patients with a known diagnosis of sleep apnea. Given that
sleep apnea per se may present with insomnia symptoms,?
results may have been confounded by including patients with
undiagnosed sleep apnea. We only assessed insomnia with sub-
jective measures consisting in questionnaires on self-reported
sleep disturbances and insomnia symptoms. The collection of
sleep logs and objective measures such as actigraphy would
yield a more global assessment of insomnia* and enable fur-
ther exploration between sleep features and epilepsy variables.
Additionally, our evaluation of insomnia and sleep quality con-
sisted in a one-time only assessment. Longitudinal collection of
data and information on outcomes of insomnia treatment will
allow gathering further knowledge on the impact of insomnia
on seizure control and quality of life for these patients.

Taken together, these results suggest that insomnia and poor
sleep are common in patients with epilepsy and may adversely
impact quality of life. Insomnia may occur as a direct conse-
quence of the disease itself or may be secondary to associ-
ated factors, such as depression or the effects of medications.
Interventions to improve sleep hygiene can be suggested to
patients as part of more comprehensive epilepsy education pro-
grams.***! Management of insomnia in patients with seizures
should be individualized to each patient’s needs. The type of
insomnia and any underlying causes of disturbed sleep must
first be determined, paying particular attention to underlying
mood dysfunctions and polypharmacy.

REFERENCES

1. Xu X, Brandenburg NA, McDermott AM, Bazil CW. Sleep disturbances reported
by refractory partial-onset epilepsy patients receiving polytherapy. Epilepsia
2006;47:1176-83.

2. Malow BA, Levy K, Maturen K, Bowes R. Obstructive sleep apnea is common in
medically refractory epilepsy patients. Neurology 2000;55:1002-7.

3. Manni R, Terzaghi M, Arbasino C, Sartori |, Galimberti CA, Tartara A. Obstructive
sleep apnea in a clinical series of adult epilepsy patients: frequency and features
of the comorbidity. Epilepsia 2003;44:836-40.

4. Hollinger P, Khatami R, Gugger M, Hess CW, Bassetti CL. Epilepsy and obstruc-
tive sleep apnea. Eur Neurol 2006;55:74-9.

5. Manni R, Tartara A. Evaluation of sleepiness in epilepsy. Clin Neurophysiol
2000;111 Suppl 2:5111-4.

6. Kaleyias J, Cruz M, Goraya JS, et al. Spectrum of polysomnographic abnormali-
ties in children with epilepsy. Pediatr Neurol 2008;39:170-6.

Downloaded from jcsm.aasm.org by 138.199.21.195 on March 24, 2022. For personal use only. No other uses without permission.

Copyright 2022 American Academy of Sleep Medicine. All rights reserved.

145

1.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

. Mendez M, Radtke RA. Interactions between sleep and epilepsy. J Clin Neuro-

physiol 2001;18:106-27.

. Miano S, Bruni O, Arico D, Elia M, Ferri R. Polysomnographic assessment of

sleep disturbances in children with developmental disabilities and seizures. Neu-
rol Sci 2010;31:575-83.

. Bruni O, Novelli L, Luchetti A, et al. Reduced NREM sleep instability in be-

nign childhood epilepsy with centro-temporal spikes. Clin Neurophysiol
2010;121:665-71.

. de Weerd A, de Haas S, Otte A, et al. Subjective sleep disturbance in patients

with partial epilepsy: a questionnaire-based study on prevalence and impact on
quality of life. Epilepsia 2004;45:1397-404.

Alanis-Guevara |, Pena E, Corona T, Lopez-Ayala T, Lopez-Meza E, Lopez-Go-
mez M. Sleep disturbances, socioeconomic status, and seizure control as main
predictors of quality of life in epilepsy. Epilepsy Behav 2005;7:481-5.

. Kwan P, Yu E, Leung H, Leon T, Mychaskiw MA. Association of subjective anxi-

ety, depression, and sleep disturbance with quality-of-life ratings in adults with
epilepsy. Epilepsia 2009;50:1059-66.

. Legros B, Bazil CW. Effects of antiepileptic drugs on sleep architecture: a pilot

study. Sleep Med 2003;4:51-5.

. Placidi F, Diomedi M, Scalise A, Marciani MG, Romigi A, Gigli GL. Effect of anti-

convulsants on nocturnal sleep in epilepsy. Neurology 2000;54(5 Suppl 1):S25-32.

. Foldvary N, Perry M, Lee J, Dinner D, Morris HH. The effects of lamotrigine on

sleep in patients with epilepsy. Epilepsia 2001;42:1569-73.

. Piperidou C, Karlovasitou A, Triantafyllou N, et al. Influence of sleep disturbance

on quality of life of patients with epilepsy. Seizure 2008;17:588-94.

. Khatami R, Zutter D, Siegel A, Mathis J, Donati F, Bassetti CL. Sleep-wake hab-

its and disorders in a series of 100 adult epilepsy patients--a prospective study.
Seizure 2006;15:299-306.

. Abad-Alegria F, Lopez-Mallen ME, de Francisco-Maqueda P. [Insomnia and

somnolence in epilepsy]. Rev Neurol 1997;25:1171-2.

. American Academy of Sleep Medicine. International classification of sleep disor-

ders, second edition: Diagnostic and coding manual. Westchester IL: American
Academy of Sleep Medicine; 2005.

Luyster FS, Buysse DJ, Strollo PJ Jr. Comorbid insomnia and obstructive
sleep apnea: challenges for clinical practice and research. J Clin Sleep Med
2010;6:196-204.

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
Sleep Quality Index: a new instrument for psychiatric practice and research.
Psychiatry Res 1989;28:193-213.

Beck AT, Steer RA, Ball R, Ranieri W. Comparison of Beck Depression Invento-
ries -IA and -1l in psychiatric outpatients. J Pers Assess 1996;67:588-97.
Cramer JA, Perrine K, Devinsky O, Bryant-Comstock L, Meador K, Hermann B.
Development and cross-cultural translations of a 31-item quality of life in epi-
lepsy inventory. Epilepsia 1998;39:81-8.

Bazil CW. Sleep and epilepsy. Semin Neurol 2002;22:321-7.

Huber R, Maki H, Rosanova M, et al. Human cortical excitability increases with
time awake. Cereb Cortex 2012 Feb 7. [Epub ahead of print]

Shouse MN, Da Silva AM, Sammaritano M. Circadian rhythm, sleep, and epi-
lepsy. J Clin Neurophysiol 1996;13:32-50.

Bazil CW. Effects of antiepileptic drugs on sleep structure: are all drugs equal?
CNS Drugs 2003;17:719-28.

Kotagal P, Yardi N. The relationship between sleep and epilepsy. Semin Pediatr
Neurol 2008;15:42-9.

Foldvary-Schaefer N, Grigg-Damberger M. Sleep and epilepsy. Semin Neurol
2009;29:419-28.

Journal of Clinical Sleep Medicine, Vol. 9, No. 2, 2013



M Vendrame, B Yang, S Jackson et al

30.

31.

32.

33.

34.

35.

36.

37.

38.

Downloaded from jcsm.aasm.org by 138.199.21.195 on March 24, 2022. For personal use only. No other uses without permission.

Copyright 2022 American Academy of Sleep Medicine. All rights reserved.

Soldatos CR, Allaert FA, Ohta T, Dikeos DG. How do individuals sleep around
the world? Results from a single-day survey in ten countries. Sleep Med
2005;6:5-13.

Leger D, Poursain B. An international survey of insomnia: under-recognition
and under-treatment of a polysymptomatic condition. Curr Med Res Opin
2005;21:1785-92.

Soldatos CR, Dikeos DG, Paparrigopoulos TJ. The diagnostic validity of the Ath-
ens Insomnia Scale. J Psychosom Res 2003;55:263-7.

Kanner AM. Depression and epilepsy: a review of multiple facets of their close
relation. Neurol Clin 2009;27:865-80.

Kanner AM. Depression in epilepsy: prevalence, clinical semiology, pathogenic
mechanisms, and treatment. Biol Psychiatry 2003;54:388-98.

Luoni C, Bisulli F, Canevini MP, et al. Determinants of health-related quality of
life in pharmacoresistant epilepsy: results from a large multicenter study of con-
secutively enrolled patients using validated quantitative assessments. Epilepsia
2011;52:2181-91.

Pineda E, Shin D, Sankar R, Mazarati AM. Comorbidity between epilepsy and
depression: experimental evidence for the involvement of serotonergic, glucocor-
ticoid, and neuroinflammatory mechanisms. Epilepsia 2010;51 Suppl 3:110-114.

LeBlanc M, Beaulieu-Bonneau S, Merette C, Savard J, Ivers H, Morin CM. Psy-
chological and health-related quality of life factors associated with insomnia in a
population-based sample. J Psychosom Res 2007;63:157-66.

Sasai T, Inoue Y, Komada Y, Nomura T, Matsuura M, Matsushima E. Effects
of insomnia and sleep medication on health-related quality of life. Sleep Med
2010;11:452-7.

Journal of Clinical Sleep Medicine, Vol. 9, No. 2, 2013

39. Schutte-Rodin S, Broch L, Buysse D, Dorsey C, Sateia M. Clinical guideline for
the evaluation and management of chronic insomnia in adults. J Clin Sleep Med
2008;4:487-504.

40. Foldvary-Schaefer N. Sleep complaints and epilepsy: the role of seizures, anti-
epileptic drugs and sleep disorders. J Clin Neurophysiol 2002;19:514-21.

41. Manni R, Politini L, Ratti MT, et al. Sleep hygiene in adult epilepsy patients: a
questionnaire-based survey. Acta Neurol Scand 2000;101:301-4.

SUBMISSION & CORRESPONDENCE INFORMATION

Submitted for publication February, 2012

Submitted in final revised form June, 2012

Accepted for publication June, 2012

Martina Vendrame, M.D., Ph.D., 72 E Concord Street, Neurology Department, C-3,
Boston MA 02118; Tel: (617) 638-5334; Fax: (617) 638-5354; E-mail: vendrame@
bu.edu

DISCLOSURE STATEMENT

This was not an industry supported study. The authors have indicated no financial
conflicts of interest.



