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The obstructibe sleep apnea screening in patients with 
epilepsy

Triagem da síndrome da apneia obstrutiva do sono em pacientes com eplepsia
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ABSTRACT
Objectives: To estimate the accuracy of some obstructive sleep apnea (OSA) screening clinical methods in patients with 
epilepsy (PWE), besides to report OSA screening issues by literature review.  Methods: 98 adult PWE were prospectively 
screened for OSA. The Berlin questionnaire (BQ) performance was compared to the Epworth sleepiness scale (ESS), as well 
as with some questions about snore from Basic Nordic Sleep Questionnaire (BNSQ), anthropometrical characteristics (BMI, 
neck circumference-NC), besides variables related to epilepsy by means of the diagnostic odds ratio (OR). Results: It was 
found a remarkable OR for OSA regarding snore frequency (OR=11.2/CI95%=4.2-30/p<0.001), loud snoring (OR=10.7/
CI95%=3.6-28.6/p<0.001) and time of snoring in years (OR=14.4 /CI95%=1.6-127.6/p<0.000), BMI(OR=4.1/CI95%=1.8-
9.7/p=0.001), male neck circumference (NC) (OR=4.7/CI95%=1.5-14.9/p=0.006), female NC (OR=5.5 /CI95%=1.3-22.7/
p=0.015) and generalized epilepsy (OR=3.1/CI95%=1.3-7.1/ p=0.009). Conclusions: These questions may help clinicians 
identify OSA in PWE and the selection of the patients for carrying out polysomnography registration.  They can be used 
for the construction of a predictive rule for the diagnosis of OSA in PWE.The generalized seizure is important for OSA’s 
screening and there is necessity of the better study of this relationship.       
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RESUMO
Objetivos: Estimar acurácia de alguns métodos clínicos de triagem para Síndrome de Apneia Obstrutiva do Sono (SAOS) 
em pessoas com epilepsia (PCE) e rever literatura sobre assunto. Métodos: 98 PCE adultas foram prospectivamente triadas 
para SAOS. O Questionário Clínico de Berlim (QB) foi comparado através da razão de chances (RC) a: Escala de Sonolência 
de Epworth (ESE), algumas questões sobre ronco do Questionário Escandinavo Básico do Sono (QEBS), características 
antropométricas (IMC, circunferência do pescoço (CP), além de variáveis relacionadas a epilepsia. Resultados: Foram 
encontradas RC significativas  para o diagnóstico de SAOS em: frequência de roncos (RC=11.2/IC95%=4.2-30/p<0.001), 
volume de ronco (RC=10.7/IC95%=3.6-28.6/p<0.001), tempo de ronco em anos (RC=14.4/IC95%=1.6-127.6/p<0.000), 
IMC(RC=4.1/IC95%=1.8-9.7/p=0.001), CP masculina (RC=4.7/IC95%=1.5-14.9/p=0.006), CP feminina (RC=5.5/
IC95%=1.3-22.7/p=0.015) e epilepsia generalizada (RC=3.1/IC95%=1.3-7.1/p=0.009). Conclusões: Estas questões ajudam 
o clínico no diagnóstico de SAOS e a seleção dos pacientes para a realização de polissonografia. Elas podem colaborar para 
construção de uma regra preditiva para diagnóstico de SAOS em PCE. O tipo de crise generalizada é relevante e pode servir 
para o rastreamento de SAOS e há necessidade de melhor avaliação desta relação.
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Introduction
Obstructive Sleep Apnea Syndrome (OSA) is an important 

public health problem that can be associated with mood 
disorders, accidents, hypersomnolence, cardiovascular morbidity 
and metabolic dysfunction.1,2 Hollinger et al.,20063  OSA has be 
found  in 5-63% of patients with epilepsy (PWE). The same author 
justifies that the frequency rates were higher in patients with 
refractory epilepsy or epilepsy patients referred to a sleep center. 
In the same context, Chirorek et al., 20074, sustain that OSA is 
associated with seizure exacerbation in older adults with epilepsy. 
The presence of untreated OSA may lead to sleep fragmentation 
and chronic sleep deprivation, which can facilitate seizures 
in susceptible individuals according to Chirorek et al., 20074. 
However, there is not a protocol for screening OSA in PWE 5,6. 
Once this sleep disorder may worsen the seizures, it is necessary 
to use non-expensive and available tools for its screening. At 
the moment, the main clinical screenings for OSA are the 
clinical-anthropometrical findings and some questionnaires as 
Berlin Questionnaire (BQ) 6,7. The BQ presents better accuracy 
to screen OSA than Epworth Sleepiness Scale (ESS) that is 
considered the worst 6,7. Two reviews, one about OSA and 
epilepsy 5, and other about OSA screening6 found only one study 
about  OSA screening in PWE: Weatherwax et al., 2003 8 used  
The Sleep Apnea scale of the Sleep Disorders Questionnaire 
(SA-SDQ). The authors considered it an accurate instrument 
to screen OSA in this specific population mainly if used with 
lower cut-off because in this way its sensitivity raises. However, 
Ramachandran  and Josephs., 20096 reported that SA-SDQ in 
comparison to BQ had a little worse diagnostic performance 
because its confidence interval for sensitivity and specificity was 
larger than in BQ analysis.

  The best combination of medical signs, symptoms, and other 
findings may be important in predicting the probability of OSA, 
in the scarcity of polysomnography, the gold standard. Regarding 
this, our intent is to make an exercise regarding the importance of 
OSA questionnaires analyses in a group of PWE and raises some 
considerations about their value.  In this article, we evaluated the 
performance of BQ to the ESS and  some questions  from Basic 
Nordic Sleep Questionnaire (BNSQ) (snore, time of snoring 
and apnea) besides anthropometric measures (BMI and neck 
circumference-NC) 9-11 and number of antiepileptic drug in PWE.

Methods
This is a cross-sectional study based on 98 unselected 

patients under Rio de Janeiro Institute of Neurology care. The 
methodology is presented in other paper by the author Venturi 
et al., 201112. In this paper, the analyzed data included: 1.Clinical 
characteristics; 2- Risk of OSA by means of Berlin Clinical 
questionnaire – BQ (which was the dependent variable)13; 3- 
Excessive daytime sleepiness (EDS) by means of the Epworth 
sleepiness scale (ESS)14; 4-Basic Nordic sleep Questionnaire 
(BNSQ)15. BQ has three categories: 1st. with five questions 
about snoring: 2nd with four about daytime somnolence: 3rd 
with 1 question about high blood pressure. High risk for OSA 
is considered if two or more categories are positive13. Only some 
questions of BNSQ were analyzed: snore frequency and loud 
snoring, time of snoring in years, and apnea. 

The diagnostic testing may be used to discriminate subjects 
with and without the disorder16. Then, we propose the use of 
the diagnostic odds ratio (OR) as a single indicator of diagnostic 
performance of OSA: the ratio of the odds of the test being 
positive if the PWE has OSA relative to the odds of the test 
being positive if the subject does not have it. It facilitates formal 
meta-analysis of studies on diagnostic test performance16,17.

The data were analyzed using the Statistical package for social 
sciences (SPSS 11). All statistical tests were two tailed and p values 
less than 0.05 were considered significant. To compare proportions 
between categorical variables we applied the X2 test or Fisher’s 
exact test. We considered that the OR summarizes the diagnostic 
accuracy of the index test as a single number that describes how 
many times higher the OR are of obtaining a positive test result in 
a PWE with OSA rather than in one without it. 

	
Results

The patients were composed by 39 women and 59 men, mean age 
of 39.97 (±12.3), range 18 – 66. There was find a remarkable high 
OR with snore frequency (OR=11.2/CI95%=4.2-30/p<0.001), 
loud snoring (OR=10.7 /CI95%=3.6-28.6/p <0.001) and time of 
snoring in years (OR=14.4 /CI95%=1.6-127.6/ p<0.001) (table 
1). In addition, regarding anthropometrical variables, it was found 
a significant but a comparative lower OR with BMI (OR=4.1 /
CI95%=1.8-9.7/ p=0.001), male NC (OR=4.7 /CI95%=1.5-14.9/ 
p=0.006), female NC (OR=5.5/CI95%=1.3-22.7/p=0.015) and 
type of epilepsy   (OR=3.1/CI95%=1.3-7.1/ p=0.009) (table 1). 
However, another variables related to snore and epilepsy as seizure 
frequency (OR=1.29/ /CI95%=0.55-3.1/ p=0.562), number of 
antiepileptic drugs (OR=0.7 /CI95%=0.31-1.6 /p=0.393) and apnea 
(OR=4.4/ CI95%=0.89-21.6/p=0.051) do not have important OR 
(table 1). Regarding specific components of BQ in comparison with 
EDS/measured by the Epworth Sleepiness Scale, we can see that 
snore has a reasonable OR (OR=3.4 /CI95%=1.4-8.4/ p=0.008), 
but not sleepiness, neither arterial hypertension (table 2). 

Discussion 
Several signals and symptoms showed to be useful for the screening 

of OSA in PWE as: anthropometrical variables (BMI and NC), type 
of epilepsy  (generalized) and snore variables (frequency, loud snoring 
and time of snoring). The snore variables demonstrated the higher 
OR even more than the already know anthropometrical variables. 
Consequently, we can verify the association’s strength and importance 
between these simple clinical questions about snore and OSA. One 
exception is about apnea question. This non-significant item is maybe 
justified by the different level of questions comprehension among 
the patients and their families. Some of them did not realize what 
was apnea because it does not disturb the partner’s sleep whereas the 
snore does. Another remarkable finding in our study is the importance 
of the seizure type for the screening of OSA. The generalized type was 
more linked to OSA than the focal ones. Probably, the presence of 
untreated OSA can lead to sleep fragmentation and chronic sleep 
deprivation which may facilitate seizures in susceptible individuals.4 
However, the contrary can not be rejected: seizure promoting apnea18, 
sleep fragmentation, and the patient having both OSA and central 
apnea as happened in the case report by Dominici et al., 200718. Almost 
45% of generalized epilepsies occur during sleep19. Consequently, it is 
important to analyze the type of epilepsy and the risk factors to OSA 
in this population. 

In relation to ESS it is not considered accurate to screen the high 
risk of OSA in this population as well  in the general population, as 
already stated at the  literature 6,7. 

The used OSA screening tests in published paper about PWE 
proved the importance to add questions about snore in anamnesis 
as presented in the BNSQ besides anthropometrical findings and 
epilepsy characteristics: BMI, NC, type of epilepsy, loud snoring, 
frequency and time of snoring. All of them can be important  
factors for the diagnosis of OSA and its potential preventive / 
therapeutic measures. 

The study has some limitations as the use of BQ as gold standard 
to OSA diagnoses in order to compare the performance between BQ 
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with ESS and some questions about snore from BNSQ. We did not 
use polysomnographic data in this study what is recommended in a 
future one as the appropriate gold standard. 

Conclusions
There are many screening instruments to evaluate OSA 

being studied at the moment, but there are rare studies including 
PWE. It is necessary to use anamnestic questionnaire to screen 

OSA in PWE, that include the BQ, specific questions about 
snoring as loud, time and frequency, besides anthropometric data 
(BMI and NC) and type of epilepsy. Indeed, the ESS performance 
was poor to indicate the risk of OSA in this population as was 
expected based in literature. Larger longitudinal studies with 
the polysomnography appear warranted to study more and 
validate our findings about the construction of a new screening 
instrument to OSA in PWE.

ESS Berlin questionnaire components
Snore Sleepiness Arterial hypertension

Yes     No
OR (CI 95%)
P value Yes     No

OR  (CI 95%)
P value Yes     No

OR (CI 95%)
P value  

≥11 37(38.1) 9(9.3)
3.4(1.4-8.4)
0.008   25 (25.8) 21(21.6)

0.97 (0.44-2.2)
0.95    18(18.8)   15(15.6)

1.5 (0.64-3.5) 
0.340     

<11 28(28.9) 23(23.7) 28  (28.9) 23(23.7) 28(29.2)   35(36.5)

Table 1.  Diagnostic performance comparison between Berlin questionnaire: Epworth Sleep Scale (ESS), questions 
about snore by Basic Nordic Sleep Questionnaire (BNSQ) and anthropometric variables.

Disease or characteristics BQ OR  IC 95%    
P valueHigh Low

EDS
/ESS

≥11
<11

30 (30.9 )
24 (24.7)

16 (16.5)
27 (27.8) 2.11 (0.93-4.8) 0.072

Snore while sleeping/ BNSQ ≥3x week 
<3x week

38 (40.9)
14 (15)

8 (8.6)
33 (35.5) 11.2 (4.2-30) <0.001

Loud snoring/ BNSQ Righ
Low

32 (35.5)
18 ( 20)

6 (6.7)
34 (37.7) 10.1 (3.6-28.6) <0.001

Apnea/ BNSQ ≥1x week
< 1x week

9 (9.8)
41 (44.6)

2 (2.2)
40 (43.5) 4.4 (0.89-21.6) 0.051

Time of snoring/ BNSQ >2 years
≤2 years

7 (12.3)
16 (28.1)

1 (1.8)
33 (57.9) 14.4 (1.6-127.6) <0.001

BMI Overweight or obese
Not overweight or obese

36 (37.1)

18(18.6)

14 (14.4)

29 (29.9)
4.14 (1.8-9.7) 0.001

NC (men) ≥39 cm 
<39 cm

26 (44.8)
11 (18.9)

7 (12.1)
14 (24.1) 4.7 (1.5-14.9) 0.006

NC (women) ≥35 cm
<35 cm

11 (29.7)
5 (13.5)

6 (16.2)
15 (40.5) 5.5 (1.3-22.7) 0.015

Epilepsy Generalized
Focal

39 (40.2)
14 (14.4)

21 (21.6)
23 (23.7)

3.1 (1.3-7.1)
0.009

Number of epileptic drugs ≥2
1

26 (26.5)
28 (28.6)

25 (25.5)
19 (19.4)

0.7 (0.32-1.6) 0.393

Seizure frequency/
Year

>3
≤3

19 (19.8)
34 (35.4)

13 (13.5)
30 (31.2) 1.29 (0.55-3.1)* 0.562

BQ (Berlin Questionnaire); EDS (Excessive daytime sleepiness); Epworth Sleep Scale (ESS); BNSQ (Basic Nordic sleep 
Questionnaire); BMI (body mass index); NC (Neck circumference), CI (Confidence interval) and OR(Odds Ratio). * we excluded 
one outlier with more than 1000 seizures/year

Table 2. Diagnostic performance comparison between Berlin questionnaire components and Epworth Sleep Scale

 ESS (Epworth Sleep Scale), EDS (Excessive daytime sleepiness), CI (Confidence interval),  OR (Odds Ratio). 
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