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The Epworth Sleepiness Scale (ESS) was proposed by Johns 
(1) in 1991 and is widely used in clinical and research set-

tings. It is often used for patients with obstructive sleep apnea 
(OSA) (2), but also for insomnia (3), and hypersomnia resulting 
from a variety of etiologies (4-6) including narcolepsy (5) as well 
as other neurological disorders (6). It was developed as a tool to 
differentiate patients with excessive daytime sleepiness (EDS) 
from alert individuals. It consists of a questionnaire containing 
eight specific situations for which the respondent evaluates their 
propensity to fall asleep on a scale of 0 to 3. Several translations 
have been validated (7-11); however, validations of a French lan-
guage version have yet to be performed. 

The English version of the ESS has been well-validated in 
terms of its reproducibility in normal subjects (1) and in sleep 
clinic patients (12). It also appears to appropriately reflect 
change in sleepiness following treatment of OSA (13-15). 
However, a consistent correlation with a more objective 
measurement of daytime sleepiness – the multiple sleep 
latency (MSL) test – was not found or, at best, has been mod-
erate (16-19). The ESS, however, continues to be widely used 
and its importance is reflected by the fact that the initial pub-
lication is the most often cited paper in the sleep literature.

Although the questionnaire was originally developed to be 
a self-administered tool (1), it is not uncommon for clinicians  
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BACKgRound/oBJECTIVES: The Epworth Sleepiness Scale (ESS) 
measures sleepiness and is used for, among others, patients with obstructive 
sleep apnea (OSA). The questionnaire is usually self-administered, but 
may be physician administered. The aim was to compare the two methods 
of administration and to validate a French version. 
METHodS: Consecutive patients presenting to the sleep clinic at a ter-
tiary care centre completed a self-administered questionnaire containing 
the ESS. During the medical interview the same day, one of three pul-
monologists who specialized in sleep medicine administered the ESS. 
Correlations with the apnea-hypopnea index and mean sleep latencies were 
used to assess construct validity, while results of previous self-administered 
ESS questionnnaires in untreated and recently treated OSA patients 
were used to test reproducibility and longitudinal construct validity, 
respectively. 
RESuLTS: In OSA patients, the ESS weakly correlated with the apnea-
hypopnea index (r=0.224; P=0.05; n=120) and negatively with mean sleep 
latency. For untreated patients (test-retest), the mean (± SD) average score 
was unchanged (10.3±6.0 to 10.8±6.5; P=0.35; n=56) after a median of 
seven months. With continuous positive airway pressure use, the mean 
score decreased from 12.4±6.8 to 7.6±5.0 after 40.2 months (P<0.0001; 
n=68). For all subjects, the ESS score obtained by the physician was less 
than that of the self-administered result (9.4±5.9 versus 8.5±5.8; P<0.0001 
[paired t test]; n=188).
ConCLuSIonS: In a sleep clinic population, the French version of the 
ESS performed similarly to the English version. However, the systematic 
underscoring during physician administration may be important to con-
sider in the research setting if questionnaire administration methods are 
not consistent.

Key Words: Epworth Sleepiness Scale; French; Obstructive sleep 
apnea; Validation

L’échelle de somnolence d’Epworth : 
L’autoadministration par rapport à l’administration 
par le médecin, et la validation d’une version 
française

HISToRIQuE ET oBJECTIFS : L’échelle de somnolence d’Epworth 
(ÉSE) mesure la somnolence et est utilisée, entre autres, auprès de patients 
présentant une apnée obstructive du sommeil (AOS). D’ordinaire, le 
questionnaire est autoadministré, mais il peut également l’être par le 
médecin. Les chercheurs souhaitaient comparer les deux modes 
d’administration et à valider une version française.
MÉTHodoLogIE : Des patients consécutifs consultant à la clinique du 
sommeil d’un centre de soins tertiaires ont rempli un questionnaire 
autoadministré contenant l’ÉSE. Pendant l’entrevue médicale, le même jour, 
l’un des trois pneumologues spécialisés en médecine du sommeil a également 
administré l’ÉSE. Les chercheurs ont utilisé les corrélations avec l’indice 
d’apnée-hypopnée et les latences de sommeil moyennes pour évaluer la 
validité conceptuelle, tandis qu’ils se sont servi des résultats des questionnaires 
autoadministrés de l’ÉSE chez les patients présentant une AOS non traitée 
ou traitée récemment pour vérifier la reproductibilité et la validité 
conceptuelle longitudinale, respectivement.
RÉSuLTATS : Chez les patients ayant une AOS, l’ÉSE était faiblement 
corrélée avec l’indice d’apnée-hypopnée (r=0,224; P=0,05; n=120) et 
corrélée négativement avec la latence de sommeil moyenne. Chez les 
patients non traités (test-retest), l’indice moyen (± ÉT) demeurait inchangé 
(10,3±6,0 à 10,8±6,5; P=0,35; n=56) après une période médiane de sept 
mois. En ajoutant une pression positive continue, l’indice moyen fléchissait 
de 12,4±6,8 à 7,6±5,0 au bout de 40,2 mois (P<0,0001; n=68). Chez tous les 
sujets, l’indice d’ÉSE obtenu par le médecin était inférieur au résultat du 
questionnaire autoadministré (9,4±5,9 par rapport à 8,5±5,8; P<0,0001 [test t 
jumelé]; n=188).
ConCLuSIonS : Au sein de la population d’une clinique de sommeil, la 
version française de l’ÉSE donnait des résultats similaires à la version 
anglaise. Cependant, en milieu de recherche, il serait peut-être important de 
tenir compte du pointage systématiquement inférieur pendant l’administration 
par le médecin si les modes d’administration des questionnaires ne sont pas 
constants.
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to administer it during the medical interview. Moreover, in the 
research setting, the ESS may be embedded in a longer ques-
tionnaire, with responses obtained from the research subject 
via an interviewer. These methods of administration have not 
been validated, and it is unclear whether the score is equiva-
lent to that obtained in the traditional way. In the present 
prospective study, we validated a French version of the ESS in 
a sleep clinic population of a tertiary care centre. In addition, 
we compared scores of the self-administered version with scores 
obtained via physicians specializing in sleep medicine.

METHodS
Subjects
Two separate groups of subjects were included. All subjects 
were adult patients of a sleep clinic in a tertiary care referral 
centre. Group 1 subjects were blind to the study protocol and 
included new referrals and returning patients. Group 2 subjects 
were participating in a different study for which they had given 
consent and included treated OSA patients referred for a main-
tenance of wakefulness test (MWT) (see the Objective sleepi-
ness measurements section). The only exclusion criterion was 
the inability to adequately read and understand French to com-
plete the questionnaire.

Procedure
A French version of the ESS questionnaire was given to each 
patient registering for an appointment with one of three sleep 
specialists between November 2006 and December 2007. The 
subjects answered the questionnaire in the waiting room. 
Thereafter, during the medical encounter, the physician com-
pleted a second ESS questionnaire by interviewing the patient 
without knowledge of the results of the self-administered ques-
tionnaire. The three clinicians involved were pulmonologists 
who specialized in sleep medicine. The study was approved by 
the Ethics Review Board of the Centre Hospitalier de l’Université 
de Montréal – Hôtel-Dieu, Montréal, Quebec.

Questionnaire
The ESS was part of a longer questionnaire being used in the 
sleep clinic at the study hospital. The French version of the 
ESS was developed by translating the English version textually, 
and adapting the instructions to make it more easily compre-
hensible (See Appendix). 

A subgroup of subjects had scores from a previously self-
administered ESS questionnaire available in their medical 
chart, from a first visit to the clinic or completed at the time of 
a sleep study. These previous ESS scores were compared with 
the score from the current questionnaire, either for a test-retest 
comparison for OSA subjects who had not been treated or for 
a pre- versus post-treatment comparison of OSA subjects who 
had been treated.

Polysomnography
Patients underwent polysomnography (PSG), when indicated, 
as part of their medical evaluation. Either a full in-laboratory 
PSG test or an ambulatory simplified test was performed. 
In-laboratory PSG testing involved an electroencephalography 
(EEG) recording of (C4/A1, C3/A2, O1/A2, FZ/A1), an elec-
trooculogram (EOG) (R-EOG/A1, L-EOG/A1), chin muscle 
electromyography and electromyography of the anterior tibialis 
muscle, and electrocardiogram. Snoring was detected with a 

microphone placed at the suprasternal notch. A body position 
sensor (Braebon Medical Corporation, Canada) attached to 
a thoracic belt was used to monitor body position. Oxygen 
saturation was measured by pulse oximetry (OxiMax, Nellcor 
Puritan Bennett [Melville] Ltd, Canada). Tidal airflow was 
monitored with a nasal or oronasal pressure cannula (Braebon 
Medical Corp, Canada). Respiratory efforts were measured via 
piezoelectric belts placed around the thorax and abdomen. 
Either a diagnostic 8 h study or a ‘split-night’ protocol with 
at least 3 h of sleep recorded in the diagnostic portion was 
performed. Sandman 7.01 software (Nellcor Puritan Bennett 
[Melville] Ltd, Canada) was used to analyze data. Two types 
of ambulatory (American Academy of Sleep Medicine type 3 
devices) recording systems were used. The first type of device 
was the Stardust II device (Respironics, USA), the second 
was the Suzanne Portable Recording System (Nellcor Puritan 
Bennett [Melville] Ltd, Canada). Both devices measure nasal 
airflow with a nasal pressure cannula, oxygen saturation and 
pulse rate with a finger probe, and respiratory effort via piezo-
electric sensors attached to a belt positioned on the chest 
wall. Data collected with the Stardust device were analyzed 
using the Stardust host software, and data collected with the 
Suzanne device were analyzed with the Sandman 7.01 soft-
ware. Scoring of respiratory events was performed manually by 
experienced technicians in accordance with accepted criteria 
(20). An apnea was defined as cessation of airflow for at least 
10 s, and a hypopnea as either a clear decrease in airflow of 
greater than 50% from baseline or of less than 50% but with 
oxygen desaturation of greater than 3% or an arousal. For 
PSG studies, arousals were defined using standard EEG-based 
criteria (20). For portable monitoring, autonomic arousals 
were defined as a pulse rate increase of at least 5 beats/min. 
Respiratory effort-related arousals (ie, events not meeting the 
above criteria but with airflow limitation and an arousal) were 
scored for clinical decision-making only and were excluded 
from the event indexes reported here.

objective sleepiness measurements 
Construct validity was assessed in group 2. Subjects completed 
the questionnaire containing the ESS and underwent an 
Oxford Sleep Resistance (OSLER) test. Subjects were instructed 
to press a button on a hand-held box (Stowood Scientific 
Instruments, England) each time a light signal appeared on a 
device placed directly in front of them. The light signal was 1 s 
in duration and repeated every 3 s. A failed test (ie, sleep 
onset) was defined as the time from the beginning of the test to 
the point in which seven consecutive signals were missed 
(MSLOsler) (21). The number of missed signals per minute was 
also counted as a measure of impaired vigilance. An EEG was 
recorded simultaneously to assess EEG-derived MSL (MSLEEG), 
which was defined according to the American Academy of 
Sleep Medicine guidelines criteria (22) used in the MWT, (ie, 
one epoch of any stage of sleep). There were four 40 min obser-
vation periods. The MSLEEGs reported for MSLs and MSLOsler 
were the average of the four trials.

Analysis
Internal consistency was addressed with Cronbach’s alpha. 
Comparisons between groups were performed using the Student’s 
t test. Correlations were described with the Pearson correlation 
coefficient. For the correlation between the apnea-hypopnea 
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index (AHI) and the ESS, the pretreatment ESS was always 
used. The intraclass correlation coefficient (ICC) was used to 
measure the test-retest reliability (one-way random effects) and 
the correlation between patient and physician scores (two-way 
mixed effects).

Comparison of the ESS and MSL was performed by dichot-
omizing results based on previously published data. The mean 
(± SD) MSL in normal subjects for the MWT was 35.2±7.8 min 
(22). Two different thresholds for excessive sleepiness based on 
the above published normal values were evaluated: the mean 
minus one SD, so that a ‘positive’ test for sleepiness was defined 
as an MSL of 27 min or less, and a ‘negative’ or normal test as 
an MSL of greater than 27 min; and the mean minus two SDs, 
in which a test was considered to be  ‘positive’ with an MSL of 
20 min or less, and ‘negative’ otherwise.

Stata V.8 (Stata, USA) statistical software was used for t tests. 
The software ‘R’ (23) was used for all other analyses. Correction 
for multiple testing was performed for correlations and com-
parisons of subject-physician ESS administration using the 
false discovery rate procedure as described by Benjamini and 
Hochberg (24). 

RESuLTS
Subjects characteristics
A total of 188 subjects (group 1) participated in the present 
study. In addition, 27 subjects underwent objective sleepiness 
measurements (group 2). Table 1 summarizes the demographic 
and clinical characteristics of all study participants. The most 
common diagnoses in this group of subjects were OSA 
(n=145), insomnia (n=9), phase delay (n=5), simple snoring 
(n=3), fibromyalgia (n=3), narcolepsy (n=3, including one 
who also had OSA) and other/unknown (n=21). The average 
AHI for OSA subjects in group 1 was 29.3±23.6/h. The aver-
age AHI for the 77 OSA subjects who underwent ambulatory 
testing was 22.2±18.1/h and was 33.4±28.6/h for the 63 sub-
jects who underwent in-laboratory PSG testing. The diagnostic 
test data for the remaining subjects were unavailable; these 

subjects were excluded from any analysis involving the AHI. All 
group 2 subjects had a diagnosis of OSA established by a treat-
ing physician based on diagnostic testing, often performed in a 
different hospital. Twenty patients were treated with continu-
ous positive airway pressure (CPAP) or bilevel pressure, 
whereas seven patients refused treatment or were not compli-
ant. They were referred to the Laboratoire du sommeil, Centre 
Hospitalier de l’Université de Montréal for a MWT.

Internal consistency
A Cronbach’s alpha statistic of 0.88 was obtained when the 
internal consistency of the French version of the ESS was 
assessed, which signified good coherence without undue redun-
dancy among the different questions. 

Construct validity assessment 
To assess construct validity, ESS scores were compared with 
other measures that were believed to be related to sleepiness.
Relationship with oSA severity: Of the 124 OSA subjects, 
120 had available data from a diagnostic sleep study as well as 
an ESS before any treatment for OSA. Among these subjects, 
there was a weak but significant correlation between the AHI 
and the ESS (r=0.224, P=0.05) (Figure 1). The correlation was 
predominantly observed for those who underwent in-laboratory 
PSG testing (r=0.325, P=0.05), whereas it was not significant 
for those who underwent ambulatory PSG testing (r=0.072, 
P=NS). Because the average AHI was lower in those who 
underwent ambulatory PSG tests, subjects were divided into 
subgroups to assess the effect of OSA severity on any correla-
tion between the AHI and the ESS: an AHI of 30 or greater 
and an AHI of less than 30 (regardless of whether ambulatory 
or in-laboratory PSG testing had been performed). Forty-four 
subjects had an AHI of 30 or greater, with 27 of these subjects 
having undergone an in-laboratory PSG test. In this group of 
severe OSA subjects, there was a correlation that approached 

TABLE 1
Demographic and clinical characteristics

Group 1 subjects

Group 2  
subjects

OSA Subjects with  
previous ESS scores 

available
Untreated Treated

n 188 56 68 27
Age, years 54.2±11.9 54.9±11.9 55.7±10.3 51.5±9.0
Sex, n (male/female) 112/76 46/22 33/23 25/2
BMI, kg/m2 31.8±6.9 31.7±5.9 33.2±7.3 34.7±8.7
Apnea-hypopnea 

index, per hour
27.3±24.2 24.3±22.4 34.5±23.7 –

Time between repeat 
questionnaires*, 
months 

– 7.0 (4.9) – –

Duration of treatment 
between 
questionnaires*, 
months

– – 40.2 (29.7) –

Data presented as mean ± SD unless indicated otherwise. *Data presented as 
median (interquartile range). BMI Body mass index; ESS Epworth Sleepiness 
Scale; OSA Obstructive sleep apnea
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Figure 1) Correlation between the Epworth sleepiness scale (ESS), 
before any treatment initiation, and the apnea-hypopnea index 
(AHI) in 124 obstructive sleep apnea subjects
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significance between the AHI and the ESS (r=0.311; P=0.07). 
There was no correlation in the group of 76 subjects with lower 
AHIs (r=0.044, P=NS). 
Relationship with objective measures of sleepiness: The ESS 
was compared with the MSL in a group of 27 treated OSA 
subjects. Negative correlations were found between the ESS 
and both the MSLEEG (r=−0.665, P=0.02, Figure 2A) as well as 

the MSLOsler (r=−0.429, P=0.05, Figure 2B). In addition, the 
number of errors per minute on the OSLER was positively cor-
related with the ESS (r=0.630, P=0.02, Figure 2C).

Because correlation may not be the optimal statistical 
method of choice when a ceiling effect exists, the sensitivity 
and specificity of the ESS was calculated. An ESS score of more 
than 10 was considered to be ‘positive’ and was compared with 
the MSLEEG and the MSLOsler. Two cut-off point MSLs were 
tested: 27 min and 20 min (see Methods). Using a MSLEEG of 
less than 27 min as ‘positive’, the ESS was 100% sensitive (six 
of six) and 62% specific (13 of 21) at detecting excessive sleepi-
ness. The positive predictive value (PPV) and negative predict-
ive value (NPV) were 43% (six of 14) and 100% (13 of 13), 
respectively. For a MSLEEG of less than 20 min, the same values 
were obtained. For an MSLOsler of less than 27 min, the ESS 
was 78% sensitive (seven of nine) and 61% specific (11 of 18) 
at detecting abnormal sleepiness, with a PPV of 50% (seven of 
14) and an NPV of 85% (11 of 13). Using a ‘positive’ MSLOsler 
of less than 20 min, the ESS sensitivity was 71% (five of seven) 
and the specificity 55% (11 of 20), with a PPV of 36% (five of 
14) and an NPV of 85% (11 of 13). 
Response to treatment: Longitudinal construct validity was 
assessed in a group of 68 treated OSA subjects who had an 
ESS score available before treatment initiation. The ESS 
improved in the majority of subjects after a median dur-
ation of treatment of 40.2 months (Figure 3A). The mean 
ESS was 12.4±6.8 before treatment and 7.6±5.0 with treat-
ment (P<0.0001) (Figure 3B). Compliance data from CPAP 
machines’ memory cards were available for 27 subjects, of 
whom 21 (78%) were using their CPAP device at least 4 h 
each night. Among the compliant subjects, the mean ESS 
decreased from 13.1±6.5 to 7.6±4.1 (P=0.0007).
Reproducibility: Reproducibility was assessed in a group of OSA 
subjects who were not being treated at the time of the study, 
mostly because they were waiting to participate in a CPAP titra-
tion study, with some having declined treatment. Fifty-six sub-
jects had a previous ESS in the chart. The median time between 
the two questionnaires was 7.0 months, with presumed clinical 
stability because no treatment had been initiated. Scores were 
similar on both iterations of the test for most subjects (Figure 4A), 
with a strong ICC between scores (0.847). The group means 
were equivalent (10.3±6.0 versus 10.8±6.5; P=0.35) (Figure 4B). 
The absolute difference in score between the two tests was 
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Figure 2) Distribution of Epworth Sleepiness Scale (ESS) scores versus (A) mean electroencephalogram (EEG)-derived sleep latency 
(MSLEEG) (sleep onset defined as the first epoch of any sleep stage), (B) mean sleep latency on the Oxford Sleep Resistance Test (MSLOsler) 
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scheduled end of the test, in panels A and B

Figure 3) Epworth Sleepiness Scale scores before and after treatment 
initiation (by continuous positive pressure airway) in a group of 68 
obstructive sleep apnea subjects. A Individual subjects’ scores. Note 
that most subjects had a decrease in Epworth Sleepiness Scale score 
with treatment (points to the right of the line). B Group averages 
before and after treatment initiation, demonstrating a decrease in score 
with treatment (error bars represent standard error of the mean)
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greater than 4 in 27% of subjects. Four subjects who initially 
had a score of more than 10 had a score of 10 or less on the 
second iteration; six subjects who initially had a score of 10 or 
less subsequently had a score of more than 10. Thus, overall, 
10 of 56 (18%) subjects changed status, based on the com-
monly accepted threshold of greater than 10 as being ‘abnor-
mally sleepy’. 

Methods of administration
The effect of the ESS administration method was assessed by 
comparing scores from the self-administered questionnaire with 
scores obtained by a physician specializing in sleep medicine 
during a medical interview. Three physicians participated. The 
number of subjects seen by each physician was as follows: phys-
ician 1 (n=61), physician 2 (n=21) and physician 3 (n=106). 
On average, scores from the self-administered questionnaire 
were higher than those obtained by the physician (9.4±5.8 
versus 8.3±5.8; P<0.0001) (Figures 5A and 5B); there was, 
however, a strong correlation between the two (ICC = 0.835). 
A similar subject-physician difference was present for all three 
physicians (although it failed to reach statistical significance 
for physician 1) (Figure 5C). This difference was also found 
regardless of diagnosis, that is, for OSA and non-OSA subjects 
alike (data not shown). 

Each question was examined separately to determine 
whether any one question was predominantly responsible for 
most of the difference between the two scores. The differences 
ranged from 0.085±0.80 (question 3 – “in a public place”) to 
0.26±1.11 (question 1 – “reading”). 

dISCuSSIon
The present study validated a French version of the ESS. In 
addition, it showed that when the ESS was administered to the 
patient by a physician in the context of a medical interview, 
the resulting score was somewhat lower than the score obtained 
by the self-administered questionnaire. 

Questionnaire validation
The ESS is intended to measure only one cohesive attribute, 
sleep propensity. In the original validation paper, Cronbach’s 
alpha – used to measure internal consistency – was 0.88 in 
OSA subjects. The same alpha value was obtained in the 
current study in a mixed group of subjects from a sleep clinic 
using a French version of the ESS, suggesting a high degree 
of internal consistency and little redundancy within the 
questionnaire.

An instrument is considered to have a high degree of con-
struct validity when it demonstrates strong correlations with 
other measurements related to the same attribute. In OSA, 
sleepiness should correlate with disease severity, for example, 
as measured by the AHI. In the present study, we found a weak 
correlation between the ESS score and the AHI in OSA sub-
jects. A correlation was primarily found in those with severe 
OSA (ie, AHI of 30 or greater) and not in those with mild or 
moderate OSA. One of the limitations of the present study was 
that diagnostic testing for OSA was not uniform, with some 
subjects having undergone in-laboratory PSG testing while 
others had simplified ambulatory testing, which may have 
weakened the correlation between the ESS and AHI. Portable 
monitoring tends to be least accurate at lower AHI values 

(25), which may be reflected in our finding, because the great-
est scatter in AHI versus ESS score was at the lowest range of 
AHI values. The higher AHI in subjects having undergone in-
laboratory testing may reflect an underestimation of the index 
by ambulatory testing either because a different denominator 
was used in calculating the AHI (total recording versus total 
sleep time), or due to the inability of the portable monitor to 
detect EEG arousals. However, autonomic arousals were scored 
in the simplified studies, and although they may not be directly 
comparable with EEG-based arousals, they appear to have rea-
sonable accuracy in similar circumstances (26,27). An alterna-
tive explanation for the higher AHI in subjects who underwent 
in-laboratory testing is that subjects with a higher clinical 
probability of severe OSA, or with a greater clinical urgency to 
initiate treatment, may have been preferentially referred to a 
‘split-night’ protocol and, therefore, may truly represent a more 
severe OSA group. Our findings are consistent with several 
previous studies (28,29) attempting to correlate the original 
English version of the ESS with the AHI. In the Sleep Heart 
Health Study (28), ESS scores increased with the number of 
apneas and hypopneas per hour, but there was little difference 
in the proportion of subjects with an ESS score of greater than 
10 between those with a respiratory disturbance index of less 
than 5/h and those with a respiratory disturbance index of 30/h 
or greater (21% and 35%, respectively). Indeed, aside from 
the AHI, sleepiness in OSA is known to be related to several 
clinical features such as the presence of respiratory disease, 
self-reported sleep duration (29), depression and lack of regular 
exercise (30). In addition, some apneic subjects appear not to 

Figure 4) The Epworth sleepiness scale (ESS) test-retest in a group of 
56 untreated obstructive sleep apnea subjects. A Individual subjects’ 
scores. B Mean scores on the two iterations, with a median of 7.0 
months in between (error bar represents standard error of the mean)
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recognize their sleepiness because it develops inconspicuously 
and is present chronically. A response shift regarding sleepiness 
in OSA has been demonstrated after CPAP treatment (31). 

We found that the ESS demonstrated relatively good sensi-
tivity but poor specificity in detecting objectively measured 
EDS. Sensitivity and specificity of the ESS were best for the 
MSLEEG rather than the MSLOsler. Moreover, none of the sub-
jects with an ESS score of less than 10 demonstrated any 
objective pathological sleepiness, as defined by the thresholds 
mentioned earlier; there were no ‘false negatives’. Thus, a nor-
mal ESS score may obviate the need for objective assessment of 
sleepiness in treated OSA subjects, with the understanding 
that extrapolation to other populations is unjustified. 
Conversely, a high ESS score did not predict excessive object-
ive sleepiness (ie, a short MSL). Significant but weak correla-
tions were found between the ESS and objective sleepiness 
measures (MSLOsler, MSLEEG and number of errors per minute 
on the OSLER). These results are consistent with previous 
studies using the English version of the questionnaire (16-
19,32). Objective sleepiness tests do not appear to measure 
exactly the same phenomena as the ESS. Whether the MWT 
and the MSL test should be the gold standards for measuring 
EDS has been debated (33). 

The simultaneous measurement of MSL using MSLOsler and 
MSLEEG in the present  study may be considered to be a limita-
tion. The OSLER could theoretically have created a distrac-
tion that delayed sleep onset as measured on the MSLEEG. 
However, this is unlikely because the OSLER provides a repeti-
tive, monotonous signal with minimal stimulation, and the 
MSL is known to be similar, whether the MWT and OSLER 
tests are performed simultaneously (34) or separately (21). 

We have found the French version of the ESS to be reflect-
ive of the effects of treatment with CPAP in OSA subjects. 
Indeed, after a median of 40.2 months of treatment, most 
subjects showed an improvement in the ESS, with the mean 
decreasing from 12.4 to 7.6, confirming longitudinal construct 
validity of the questionnaire. We had compliance data only 
on a subset of patients, who showed significant response to 
treatment as well. Results for the entire group can be con-
sidered to represent an intention to treat analysis, although 
our population was drawn from a sleep clinic and, therefore, 

only subjects who came for follow-up were included. Thus, the 
effect found represents the average decrease in ESS score in a 
typical sleep clinic population in a referral centre. Our results 
are comparable with those found for the English version of 
the ESS. Changes with CPAP treatment in OSA subjects in 
different studies were from 15±6 to 7±5 (14), from 13±3 to 
8±4 (15), and from a mean (± standard error) of 12.1±0.6  to 
5.6±0.5 (13). 

Reproducibility was initially demonstrated for the English 
version in a group of healthy medical students (1). In the cur-
rent study, a test-retest approach in untreated OSA subjects 
was used to examine the reproducibility of the French version 
of the ESS in this patient population. Despite good reproduci-
bility overall, we found a difference of greater than 4 in 27% of 
subjects on retesting. Nguyen et al (12) found this same differ-
ence in 23% of their subjects, who were, similar to ours, from a 
sleep clinic population (12). A limitation of our study was that 
the two iterations of the questionnaire were not studied pro-
spectively. Stability of OSA between the two iterations was 
assumed, because no treatment had been initiated, but could 
not be verified. Other potential confounders such as change in 
body mass index, sleep duration or medication, could not be 
accounted for in the present study, and may have caused a true 
difference in the sleepiness of some subjects. However, despite 
an unchanged clinical situation, it cannot be excluded that the 
questionnaire lacks reproducibility in some subjects. The com-
mon approach of using a cut-off of greater than 10 to classify 
someone as ‘abnormal’ versus ‘normal’ should be used with cau-
tion because patients may change status on different iterations 
of the self-administered questionnaire, as we found in 18% of 
our subjects. Nevertheless, there was no evidence of a system-
atic increase or decrease in score over time in the group, 
thereby providing supportive evidence for the reproducibility 
of the French version of the ESS questionnaire.

Administration by the physician
We found that when the questionnaire was administered by a 
physician, the score was lower than that from a self-administered 
questionnaire. None of the eight questions seemed spared from 
the effect, although the greatest difference was for the first 
question (“sitting and reading”). It is not clear whether this was 
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Figure 5) Epworth Sleepiness Scale scores from the self-administered questionnaire (‘subject’) versus scores obtained by the physician during a 
medical interview (‘physician’). A Scores for the 188 individual subjects. B Average scores for the two modes of administration (error bars 
represent standard error of the mean). C Average Epworth Sleepiness Scale scores according to method of administration for three different 
physicians
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due to the question itself, whether it was the first question or due 
to chance. There are several possible explanations for the 
observed difference between the self- and physician-administered 
questionnaire score. The self-administered questionnaire is 
answered in private, with some anonymity. Subjects may feel 
freer to expand on their perceived problems under these circum-
stances. On the other hand, in the setting of an interview, a 
social desirability bias may have been introduced. Subjects are 
likely to under-report behaviours that they believe are socially 
less acceptable. This is apparently true even when the inter-
viewer is the treating physician. Kumru et al (35) found that 
partners tended to score subjects’ sleepiness higher than the 
subjects themselves on the ESS, with an average score difference 
of 1.2. This may have been due to a difference in perception 
between the subject and the partner or, again, due to a social 
desirability bias on the part of the subjects.

The delay between the self-administered questionnaire and 
the physician interview in the present study was short, which 
may have led to recall bias. The effect of such a bias would 
have made the scores more similar to each other. The finding 
of a significant difference between them is, therefore, all the 
more noteworthy. This difference was similar for all three sleep 
physicians participating in the current study and, therefore, 
was not due to an individual misperception of patients’ 
responses. However, the present study was not randomized, and 
the self-administered questionnaire was always completed first, 
which may have influenced the answers to the physician-
administered questionnaire. This difference, although consist-
ent, is on average small (mean score difference of 1.1) and 
unlikely to be relevant in the clinical context. Moreover, the 
difference between ESS scores before and after treatment was 
much greater, such that the method of ESS administration for 
the purpose of clinical follow-up may not be crucial. However, 
in the context of research, in which small differences can be 
statistically significant, the ESS must be administered in a con-
sistent fashion, with the method clearly specified so as to avoid 
biased results. 

SuMMARy
We have shown that, in OSA patients, the French version of 
the ESS has validity and reliability comparable with those 
reported for the English version. It has good overall reproduci-
bility and reflects the response to CPAP treatment. Interestingly, 
in treated OSA subjects, a score of 10 or less appears to exclude 
objectively measured EDS. Moreover, we found that scores 
were lower when the ESS was administered by a physician in 
the context of the medical interview than the scores obtained 
with the self-administered questionnaire. This creates the need 
to be consistent and explicit about the method of test adminis-
tration, particularly when used in research studies in which 
relatively small differences can create significant bias in 
results.
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Échelle de somnolence d’Epworth
 

 0 : aucun risque de m’assoupir ou de m’endormir 
 1 : faible risque de m’assoupir ou de m’endormir 
 2 : risque modéré de m’assoupir ou de m’endormir 
 3 : risque élevé de m’assoupir ou de m’endormir 
 
Situations Scores (0, 1, 2 ou 3)

 

Lire en position assise __________  

Regarder la télévision __________  

__________  

__________  

__________  

__________  

__________  

__________  

Être assis(e) inactif(ve) dans un lieu p  )elpmexe rap ,noinuér ,ertâéht( cilbu

Être assis(e) en tant que passager(ère) dans un véhicule pour une période d’une heure sans arrêt

Être étendu(e) l’après-midi lorsque le  tnettemrep el secnatsnocric s

 nu’uqleuq ceva tnalrap ne )e(sissa ertÊ

Être assis(e) tranquille après un repas sans  euqiloocla nossiob 

Dans une voiture arrêtée quelques minutes à un feu de circulation ou dans la circulation

Total :  __________  

Quel risque avez-vous de vous assoupir ou de vous endormir dans les situations suivantes, sans considérer les 
moments où vous vous sentez fatigué(e) ? Ces questions s'appliquent à vos habitudes de vie actuelles, dans des 
conditions habituelles. Si vous n'avez pas effectué récemment certaines activités, essayez d'imaginer comment 
vous auriez réagi. Utilisez l'échelle ci-dessous en choisissant le chiffre le plus approprié pour chaque situation.

AppEnDix
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