
Epilepsy & Behavior 48 (2015) 1–3

Contents lists available at ScienceDirect

Epilepsy & Behavior

j ourna l homepage: www.e lsev ie r .com/ locate /yebeh
Temporal lobe epilepsy is a predisposing factor for sleep apnea: A
questionnaire study in video-EEG monitoring unit☆
F. Gokcem Yildiz a,⁎,1, F. Irsel Tezer b,1, Serap Saygi b

a Institute of Neurological Sciences and Psychiatry, Hacettepe University, Turkey
b Department of Neurology, School of Medicine, Hacettepe University, Turkey
☆ The study was done in the neurophysiology labor
Hospital.
⁎ Corresponding author at: Hacettepe University Facul

Sihhiye Ankara, Turkey. Tel.: +90 312 305 11 82.
E-mail address: gokcemy@yahoo.com (F.G. Yildiz).

1 The coauthors equally contributed.

http://dx.doi.org/10.1016/j.yebeh.2015.05.019
1525-5050/© 2015 Elsevier Inc. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Article history:

Received 9 February 2015
Revised 7 May 2015
Accepted 9 May 2015
Available online 26 May 2015

Keywords:
Temporal lobe epilepsy
Sleep disorder
Sleep apnea

Objective: The interaction between epilepsy and sleep is known. It has been shown that patients with epilepsy
havemore sleep problems than the general population. However, there is no recent study that compares the fre-
quency of sleep disorders in groups with medically refractory temporal lobe epilepsy (TLE) and extratemporal
lobe epilepsy (ETLE). The main purpose of this study was to investigate the occurrence of sleep disorders in
two subtypes of epilepsy by using sleep questionnaire forms.
Methods:Onehundred and eighty-ninepatients, out of 215whoweremonitored for refractory epilepsy andwere
followed by the video-EEGmonitoring unit, were divided into a groupwith TLE and a groupwith ETLE. Themed-
ical outcome study-sleep scale (MOS-SS), Epworth sleepiness scale (ESS), and sleep apnea scale of the sleep dis-
orders questionnaire (SD-SDQ) were completed after admission to the video-EEG monitoring unit. The total

scores in the group with TLE and group with ETLE were compared.
Results: Of the patients, TLE was diagnosed in 101 (53.4%) (45 females), and ETLE was diagnosed in 88 (46.6%)
(44 females). Comparison of MOS-SS and Epworth sleepiness scale scores in the two subgroups did not reveal
significant differences. In the group with TLE, SD-SDQ scores were significantly higher compared to that in the
group with ETLE.
Conclusion: Patients with temporal lobe epilepsy have higher risk of obstructive sleep apnea (OSA) according to
their reported symptoms. Detection of OSA in patients with epilepsy by using questionnaire formsmay decrease
the risk of ictal or postictal respiratory-related ‘Sudden Unexpected Death in Epilepsy’.
© 2015 Elsevier Inc. All rights reserved.
1. Introduction

Sleep disorders are common and frequently occur in patients with
epilepsy. Disturbed sleep may cause sleep deprivation and worsen sei-
zure control [1]. Thus, treatment of coexisting sleep disorders may im-
prove seizure control [2]. More recent adult and childhood studies
have researched the prevalence of sleep disorders in patients with epi-
lepsy [3]. However, there are few reports in populations with in the
group with drug-resistant epilepsy [4,5]. These studies show that
sleep disturbances aremore common in patients with refractory epilep-
sy than in healthy individuals. The aim of this study was to determine
the frequency of sleep disturbances in patientswith drug-resistant tem-
poral lobe epilepsy (TLE) and extratemporal lobe epilepsy (ETLE) by
using the standardized sleep questionnaire forms.
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2. Methods

2.1. Patients and procedure

We reviewed all subjects undergoingVideo EEGmonitoring (VEMU)
with scalp electrodes for evaluation of epilepsy surgery between 2010
and 2013. All of these patientswere hospitalized for routine clinical pur-
poses and had no history of sleep disorders. The diagnosis of drug-resis-
tant epilepsywas discussed in amultidisciplinary case conference. Their
clinical, electrographic features, magnetic resonance imaging (MRI)
findings, positron emission tomography, and if necessary, ictal or
interictal single photon emission computerized tomography were eval-
uated. Patients' seizure types and epilepsy syndromes were determined
according to the International League Against Epilepsy (ILAE) classifica-
tions [6]. Each patient was monitored in a video-EEG monitoring unit
using a 32-channel EEG system (Telefactor). The T1 and T2 scalp
electrodes were placed according to the standard 10–20 system. Elec-
trooculogram (EOG), submental electromyogram (EMG), and electro-
cardiogram (ECG) were included in the recording parameters. Patients
diagnosed with temporal lobe epilepsy and ETLE were included. The
other partial epilepsy syndromes, unclassified patients, and generalized
epilepsy syndromes were excluded.
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Table 1
Demographic characteristics of patients.

TLE ETLE p

Age (years) 32.6 ± 9.4 28.6 ± 7.33 0.43
Gender

Male 56 (55.4%) 44 (50%) 0.24
Female 45 (44.5%) 44 (50%) 0.54

BMI (kg/m2) 28.4 ± 4.3 29.8 ± 6.6 0.41
Number of AEDs used

One AED 12 (11.8%) 6 (6.8%) 0.33
Two AEDs 36 (35.6%) 29 (32.9%) 0.44
Three and more AEDs 53 (52.5%) 53 (60.2%) 0.51

Benzodiazepine and barbiturates 12 (11.9%) 8 (9.1%) 0.45

Table 2
Summary of patient questionnaires.

Number
of items

TLE ETLE p-Value

MOS-SS
Sleep quantity (hours) 1 8.5 ± 1.2 8.7 ± 1.7 0.2
Sleep disturbance 4 15.4 ± 15.1 15.5 ± 15.6 0.5
Somnolence 3 27.4 ± 20.3 24.8 ± 19.6 0.6
Sleep adequacy 2 57.6 ± 21.3 65.4 ± 22.8 0.3
Snoring 1 21.2 ± 25.7 20 ± 24.8 0.6
Headache–shortness of breath 1 24.3 ± 13.9 26.2 ± 14.2 0.5

Epworth 8 11 8 0.8
SD-SDQ 12 15.9 ± 4 14.9 ± 3.3 0.04⁎

⁎ p b 0.05 reveals statistically significance.

2 F.G. Yildiz et al. / Epilepsy & Behavior 48 (2015) 1–3
2.2. Questionnaires

All the patients in the video-EEGmonitoring unit completed a ques-
tionnaire form, including themedical outcome study-sleep scale (MOS-
SS), Epworth sleepiness scale (ESS), and sleep apnea scale of the sleep
disorders questionnaire (SD-SDQ). The total scores were compared in
the group with ETLE and group with TLE.

The answers to all questionnaires were digitized for further process-
ing. If there were missing answers, the patient was contacted by the
video-EEG monitoring unit nurse. Those missing answers in question-
naires were excluded from the study.

The MOS-SS contains 12 validated items with six subscales mea-
suring snoring, awakening short of breath or with headache, sleep
somnolence, and sleep disturbance to estimate the sleep quality in the
previous four weeks. Higher scores for this questionnaire indicate
worse sleep outcomes.

The sleep apnea scale of the sleep disorders questionnaire (SD-SDQ)
also contains 12 questions and higher scores indicate apnea frequency.
The SD-SDQ comprises 12 items including loud snoring, witnessed
apnea, waking gasping for breath, sweating, high blood pressure, nasal
congestion, problem worse when sleeping on back, problem worse
after alcohol intake, weight, years of smoking, age, and body mass
index [6,7].

The Epworth sleepiness scale (ESS) is a scale intended to measure
daytime sleepiness. Scores of 11 and over may indicate the possibility
of daytime sleepiness.

2.3. Statistical analysis

Statistical analysis was performed using the Statistical Package for
the Social Sciences (SPSS 17.0). Demographic data and data acquired
from the questionnaires were compared between the two groups
using the independent sample t-test for normally distributed data.
Also, the Mann–Whitney U and chi-square tests were used for compar-
ison ofMOS-SS, Epworth sleepiness scale, and SD-SDQ scores in the two
groups. Chi-square or Fisher's exact tests were used for categorical var-
iables. In all tests, a p-value of 0.05 was considered significant.

3. Results

3.1. Subjects

Over 3 years, 215 patients with refractory epilepsy underwent
video-EEG monitoring. Twelve patients had nonepileptic paroxysmal
events, 5 were diagnosed with generalized epilepsy, and 9 patients
who had unclear epileptic focus were excluded. The remaining 189 pa-
tients who were diagnosed as having TLE or ETLE in a multidisciplinary
epilepsy surgery case conference were included in the study. There
were 101 patients diagnosed with TLE and 88 diagnosed with ETLE.

In the groupwith TLE, 56 patientsweremales, and the average age of
all 101 patients was 32.6 ± 9.4 years (range: 18–72). In the group with
ETLE, 44 patients were males, and the average age of 88 patients was
28.64 ± 7.33 years (range: 19–57). There was no significant difference
in age between the two groups (p = 0.43).

The patients were divided into three groups according to antiepilep-
ticmedications.Monotherapywas used for 12 (11.8%) patientswith TLE
and 6 (6.8%) patients with ETLE. Two antiepileptic drugs were used for
36 (35.6%) patients with TLE and 29 (32.9%) patients with ETLE. Three
and more antiepileptic drugs were used for 53 (52.5%) patients with
TLE and 53 (60.2%) patients with ETLE. There was no significant differ-
ence between the group with TLE and group with ETLE as shown in
Table 1.

Benzodiazepine and barbiturates were used for twenty patients.
Twelve were in the group with TLE and 8 were in the group with
ETLE.
3.2. Analysis of sleep questionnaires

TheMOS-SS scores (as well as subscales) of the two groups with ep-
ilepsywere compared statistically. Therewere no significant differences
between the two groups with epilepsy as documented in Table 2.

There was no statistically significant difference between the groups
in terms of mean ESS score or ESS score N 9 (p = 0.8).

For the SD-SDQ questionnaire total score, highly significant differ-
ences were found in the group with TLE and the group with ETLE
(p = 0.04).
4. Discussion

The comorbidity between sleep disorders and epilepsy can lead to
worse prognosis or treatment problems, but their pathophysiological
backgrounds each have effects on the other. Despite their intimate rela-
tionship, the coexistence of epilepsy and sleep disorders is poorly inves-
tigated in the literature. Few studies examine the prevalence of sleep
disturbances in patients with epilepsy by using both the ESS and
MOS-SS [4,5]. In Xu et al.'s original article, 34% of 201 patients with
partial onset epilepsy were diagnosed with sleep disturbance, and 10%
of the patients received sleep medications. Similar to this study, de
Weerd reported 38.5% as the prevalence of sleep disturbances in
patients with partial epilepsy. These two studies claim that sleep distur-
bances are more common in patients with epilepsy than in the healthy
population by using the MOS-SS. Also, sleep quality changes were
discussed in pure sleep-related epilepsy [8]. Our questionnaire-based
study also showed that there is no significant difference between the
group with TLE and group with ETLE according to the MOS-SS and
Epworth sleep scale. Contrary to our findings, patients affected by TLE
often report excessive daytime sleepiness [9]. The validity of the SA-
SDQ as a screening instrument for OSA in clinical research involving
adults with epilepsy has been verified [10]. Obstructive sleep apnea
may be observed as a comorbidity in the clinical series of adult patients
with epilepsy, and treatment can improve seizure control [11,12].
Furthermore, undiagnosed obstructive sleep apnea was found to be
common in patients with medically refractory epilepsy in a study
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using PSG [13]. However, subtypes of patients withmedically refractory
epilepsy such as TLE have not been studied.We found that patientswith
refractory TLE had high SD-SDQ scores in our study. Although we could
not examine these patientswith polysomnography, we suggest that TLE
is linked to sleep-related breathing problems. The mechanisms of sei-
zureswhich exacerbate sleep apnea are not completely understood. Sei-
zures may spread to cerebral structures and brainstem respiratory
centers. Apnea may be an ictal manifestation; on the other hand, it
may occur as a postictal phenomenon [14,15]. Interictal epileptiform
discharges can also lead to apnea with similar action of ictal discharges
on respiratory centers [15]. The increased effect of these discharges can
be expected to be more severe in patients with refractory epilepsy.

It has been reported that temporal lobe seizures may exacerbate
apnea in a few cases [16,17]. Ictal apnea was documented with con-
tralateral spread of medically refractory temporal seizures in recent
studies [17,18]. With functional connectivity, temporal lobe seizures
arising from the insular cortex may cause sleep-related breathless-
ness [19].

Seizure-induced respiratory problems may be one cause in the
etiology of SUDEP [20]. Obstructive sleep apnea may be observed as
comorbidity in the clinical series of adult patients with epilepsy [6].
Undiagnosed OSA was found to be common in patients with medically
refractory epilepsy in a PSG study [13]. A case of TLE and autopsy-
confirmed SUDEP was described in the literature as associated with
episodes of central ictal apnea during video-EEG monitoring [18]. This
case may suggest that TLE is a potential risk factor for apnea and
SUDEP. However, patients with subtypes of medically refractory epi-
lepsy have not been studied before. Previous reports have documented
the coexistence of OSA and epilepsy and the therapeutic effects of treat-
ment on seizure frequency and daytime sleepiness [21,22]. It has been
reported that antiepileptic drugs (AEDs) affect sleep [23,24]. Daytime
sleepiness-like symptoms, increased sleep efficiency, and sleep frag-
mentation may be reported during antiepileptic therapy [25,26]. Al-
though we could not control for all the effects of AEDs on apnea in
this study population, we can say that there was no difference be-
tween patients with TLE and ETLE in terms of numbers and types of
AEDs (including benzodiazepines and barbiturates) used. Therefore,
we suggest that the type and number of AEDs did not affect the in-
creased risk of apnea in patients with TLE, compared to patients
with ETLE.

In contrast to the prior drug-resistant epilepsy study, we found
significant correlations between OSA and TLE. To the best of our knowl-
edge, this is the first study that shows the relationship between TLE and
OSA by using questionnaire forms. Questionnaires are inexpensive
screening tools, easy to apply to patients to determine additional dis-
eases. In the future, video-EEG multimodality monitoring may be
required after detecting sleep-related problems on questionnaires com-
pleted by patients with epilepsy.
Disclosure

On behalf of all authors, the corresponding author states that there is
no conflict of interest.
References

[1] Crespel A, Coubes P, Baldy-Moulinier M. Sleep influence on seizures and epilepsy ef-
fects on sleep in partial frontal and temporal lobe epilepsies. Clin Neurophysiol
2000;111(Suppl. 2):S54–9.

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

[3] Malow BA, Weatherwax KJ, Chervin RD, Hoban TF, Marzec ML, Martin C, et al.
Identification and treatment of obstructive sleep apnea in adults and children
with epilepsy: a prospective pilot study. Sleep Med 2003;4:509–15.

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

[5] deWeerd A, de Haas S, Otte A, Trenite DK, van Erp G, Cohen A, et al. Subjective sleep
disturbance in patients with partial epilepsy: a questionnaire-based study on prev-
alence and impact on quality of life. Epilepsia 2004;45:1397–404.

[6] Weatherwax KJ, Lin X, Marzec ML, Malow BA. Obstructive sleep apnea in epilepsy
patients: the Sleep Apnea scale of the Sleep Disorders Questionnaire (SA-SDQ) is a
useful screening instrument for obstructive sleep apnea in a disease-specific popula-
tion. Sleep Med 2003;4:517–21.

[7] Douglass AB, Bornstein R, Nino-Murcia G, Keenan S, Miles L, Zarcone Jr VP, et al. The
Sleep Disorders Questionnaire. I: creation and multivariate structure of SDQ. Sleep
1994;17:160–7.

[8] Ekizoglu E, Baykan B, Bebek N, Gurses C, Gokyigit A. Sleep characteristics of patients
with epilepsy with pure sleep-related seizures. Epilepsy Behav 2011;21:71–5.

[9] Clemens Z, Janszky J, Clemens B, Szucs A, Halasz P. Factors affecting spiking related
to sleep and wake states in temporal lobe epilepsy (TLE). Seizure 2005;14:52–7.

[10] Economou NT, Dikeos D, Andrews N, Foldvary-Schaefer N. Use of the Sleep Apnea
Scale of the Sleep Disorders Questionnaire (SA-SDQ) in adults with epilepsy. Epilep-
sy Behav 2014;31:123–6.

[11] Manni R, Terzaghi M, Arbasino C, Sartori I, 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.

[12] Pornsriniyom D, Kim H, Bena J, Andrews ND, Moul D, Foldvary-Schaefer N. Effect of
positive airway pressure therapy on seizure control in patients with epilepsy and
obstructive sleep apnea. Epilepsy Behav 2014;37:270–5.

[13] Malow BA, Levy K, Maturen K, Bowes R. Obstructive sleep apnea is common inmed-
ically refractory epilepsy patients. Neurology 2000;55:1002–7.

[14] Nashef L, Walker F, Allen P, Sander JW, Shorvon SD, Fish DR. Apnoea and bradycardia
during epileptic seizures: relation to sudden death in epilepsy. J Neurol Neurosurg
Psychiatry 1996;60:297–300.

[15] Tezer FI, Remi J, Noachtar S. Ictal apnea of epileptic origin. Neurology 2009;72:855–7.
[16] Lee HW, Hong SB, Tae WS, Seo DW, Kim SE. Partial seizures manifesting as apnea

only in an adult. Epilepsia 1999;40:1828–31.
[17] Seyal M, Bateman LM. Ictal apnea linked to contralateral spread of temporal lobe

seizures: intracranial EEG recordings in refractory temporal lobe epilepsy. Epilepsia
2009;50:2557–62.

[18] Schuele SU, Afshari M, Afshari ZS, MackenMP, Asconape J, Wolfe L, et al. Ictal central
apnea as a predictor for sudden unexpected death in epilepsy. Epilepsy Behav 2011;
22:401–3.

[19] Nesbitt AD, Kosky CA, Leschziner GD. Insular seizures causing sleep-related breath-
lessness. Lancet 2013;382:1756.

[20] Andersen ML, Tufik S, Cavalheiro EA, Arida RM, de Albuquerque M, Matos G, et al.
Lights out! It is time for bed. Warning: obstructive sleep apnea increases risk of sud-
den death in people with epilepsy. Epilepsy Behav 2012;23:510–1.

[21] Li P, Ghadersohi S, Jafari B, Teter B, Sazgar M. Characteristics of refractory vs. medi-
cally controlled epilepsy patients with obstructive sleep apnea and their response to
CPAP treatment. Seizure 2012;21:717–21.

[22] Malow BA, Foldvary-Schaefer N, Vaughn BV, Selwa LM, Chervin RD,Weatherwax KJ,
et al. Treating obstructive sleep apnea in adults with epilepsy: a randomized pilot
trial. Neurology 2008;71:572–7.

[23] Bazil CW. Sleep-related epilepsy. Curr Neurol Neurosci Rep 2003;3:167–72.
[24] Legros B, Bazil CW. Effects of antiepileptic drugs on sleep architecture: a pilot study.

Sleep Med 2003;4:51–5.
[25] Placidi F, Diomedi M, Scalise A, Marciani MG, Romigi A, Gigli GL. Effect of anticonvul-

sants on nocturnal sleep in epilepsy. Neurology 2000;54:S25–32.
[26] Salinsky MC, Uthman BM, Ristanovic RK, Wernicke JF, Tarver WB. Vagus nerve stim-

ulation for the treatment of medically intractable seizures. Results of a 1-year open-
extension trial. VagusNerve Stimulation StudyGroup. ArchNeurol 1996;53:1176–80.

http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0005
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0005
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0005
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0010
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0010
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0010
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0015
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0015
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0015
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0020
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0020
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0020
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0025
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0025
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0025
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0030
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0030
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0030
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0030
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0035
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0035
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0035
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0040
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0040
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0045
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0045
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0050
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0050
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0050
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0055
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0055
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0055
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0060
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0060
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0060
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0065
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0065
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0070
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0070
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0070
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0075
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0080
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0080
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0085
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0085
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0085
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0090
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0090
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0090
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0095
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0095
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0100
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0100
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0100
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0105
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0105
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0105
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0110
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0110
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0110
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0115
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0120
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0120
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0125
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0125
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0130
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0130
http://refhub.elsevier.com/S1525-5050(15)00270-X/rf0130

	Temporal lobe epilepsy is a predisposing factor for sleep apnea: A questionnaire study in video-�EEG monitoring unit
	1. Introduction
	2. Methods
	2.1. Patients and procedure
	2.2. Questionnaires
	2.3. Statistical analysis

	3. Results
	3.1. Subjects
	3.2. Analysis of sleep questionnaires

	4. Discussion
	Disclosure
	References


