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Abstract: The Epworth Sleepiness Scale (ESS) has been reputed as a quick, valid, and reliable method to assess Daytime
sleepiness (DS). Since its publication, it has been translated into a number of languages. Our aim was to determine valid-
ity and reliability indicators of an Spanish language version ESS for Mexican population. Considering that in developing
countries the majority of persons use public transportation, validity and reliability indicators were also assessed utilizing
the ESS without item 8. ESS was applied to a Group of college students (GCS), a selected group of Healthy subjects (HS),
and a Group of patients with Sleep disorders (GPSD). We made an ESS comparison among the 3 groups, calculated the
correlation between the ESS and the Multiple Sleep Latency Test (MSLT) and determined construct validity and internal
consistency. GCS and GHS had lower ESS scores than GPSD. Regarding convergence validity, we obtained a negative
correlation between the ESS and the MSLT; we also found a rise in the ESS score associated with an increase in the Ap-
nea-hypopnea index (AHI). With respect to construct validity (employing main component analysis and varimax rotation),
we found that one factor explains 52.01% of variance. We determined that the ESS internal consistency was 0.85. When
item eight was suppressed, validity and reliability remained acceptable. The present ESS Spanish-language exhibited suit-
able levels of validity and reliability. Use of the ESS, suppressing item eight, allows assessment of DS more accurately in

individuals who do not travel by automobile on a regular basis.
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INTRODUCTION

Daytime sleepiness (DS) is one of the main symptoms of
sleep disorders [1] and is defined as a tendency to sleep de-
spite the intention to stay awake [2]. It is very important to
identify DS, given that it is a symptom related with an in-
creased risk of accidents at home, at work, and on the streets
(driving, or as a pedestrian), which cost billions of dollars
each year [3]. Also, DS is related with decreased school per-
formance [4] and an increased rate in errors at work [5].
Thus, DS assessment is very important to sleep disorders
specialists when making decisions concerning diagnosis and
treatment modalities, mainly in patients with an increased
risk of DS-associated accidents [6].

There are two electrophysiological tests that assess DS in
the sleep laboratory: The Multiple Sleep Latency Test MSLT
[7], and the Maintenance of Wakefulness Test (MWT) [8].
These tests are frequently performed at sleep disorder cen-
ters, but are expensive and lengthy [2]. Therefore, a rapid
and inexpensive way to evaluate DS may be useful, as it
would allow for valid and reliable identification of DS. The
Epworth Sleepiness Scale (ESS) comprises eight questions
that determine DS presence and severity on a scale ranging
from of 0-24 points. The ESS has been translated into a
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number of languages, such as Spanish [9], German [10],
Chinese [11,12], Italian [13], and Greek [14]. Because there
are few sleep disorders centers in Mexico, Polysomnography
(PSG) and the MSLT are expensive. In addition, there is also
a great risk of DS-related accidents in the country. Therefore,
it is mandatory to have a Spanish-language version of the
ESS designed for Mexican population.

On the other hand, because the majority of persons in
developing countries use public transportation to go to
workplace, we believe that in countries such as Mexico,
there could be a problem in answering ESS question number
8 properly. With these considerations in mind, we deter-
mined the validity and reliability of a short ESS version,
eliminating item 8 from the test (that reads: in an automobile
while stopped for a few minutes in traffic).

MATERIALS AND METHODS

A group of sleep medicine professionals translated the
questions and answer options of the ESS (Fig. 1). In the first
stage of this study, the ESS was applied to 694 college stu-
dents attending the Metropolitan University in lztapalapa
(43.7% were male, average age = 22.2 years +0.13) who
were randomly selected. In the second study stage, the ESS
was applied, along with a brief sleep symptoms question-
naire, to 250 subjects who accompanied them patients to the
School of Medicine’s Sleep Disorders Clinic at the National
Autonomous University of Mexico (UNAM) in Mexico City.
Sixty six (66) subjects from this group were selected for the
HS (50% females, and the remaining 50% were males, aged
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VERSION MEXICANA DE LA ESCALA DE SOMNOLENCIA EPWORTH

UAM-I / UNAM
Nombre:
Correo electronico:
Edad:  Estatura: _ Peso: Sexo:

INSTRUCCIONES:

Subraye qué tan frecuentemente se queda dormido Ud. e n cada una de las siguientes

situaciones (durante el dia):
1. Sentado leyendo:
O=nunca 1 =solo algunas veces
2. Viendo latelevision:

O=nunca 1 =solo algunas veces

3. Sentado, inactivo en un lugar publico:

O=nunca 1 =soloalgunas veces

2 = muchas veces

2 = muchas veces

2 = muchas veces

3 = casi siempre

3 = casi siempre

3 = casi siempre

4. Como pasajero en un viaje de una hora (0 mas) sin paradas:

O=nunca 1 =solo algunas veces
5. Acostado descansando por la tarde:
O=nunca 1 =solo algunas veces
6. Sentado platicando con alguien:

O=nunca 1 =solo algunas veces

2 = muchas veces

2 = muchas veces

2 = muchas veces

3 = casi siempre

3 = casi siempre

3 = casi siempre

7. Sentado comodamente después de comer, sin haber tomado bebidas alcohdlicas:

O=nunca 1 =soloalgunas veces

2 = muchas veces

3 = casi siempre

8. Viajando en un transporte detenido en el trafico:

O=nunca 1 =solo algunas veces

2 = muchas veces

3 = casi siempre

Fig. (1). Mexican version of the Epworth Sleepiness Scale (see details in text).

18-70 years) in accordance to the following inclusion crite-
ria: regular schedule for work or school activities (morn-
ing/afternoon, but not night shift); subjective nocturnal sleep
time at night from 6-9 h, and subjective sleep latency <20
min. Subjects with subjective nocturnal awakenings, snoring,
who were smokers, central active drug consumption, and
chronic illness (mainly psychiatric or neurological diseases)
were excluded from this group.

In the third stage of the study, the ESS was applied to
313 subjects from the Group of patients with sleep disorders
(GPSD) who underwent a PSG recording at the Sleep disor-
ders clinic of the UNAM School of Medicine, 62.3% were
male, with ages ranged from 18-88 years (subjects from the
GPSD had a PSG diagnosis of primary snoring or obstruc-
tive sleep apnea or narcolepsy); in 30 of these MSLT was
performed as well. PSG and MSLT were conducted accord-
ing to standard criteria [7, 15]. Diagnosis of a sleep disorder
was made in agreement with the International Classification
of Sleep Disorders ICSD) [1].

A Spearman test was conducted to assess the correlation
between ESS and MSLT. Variance analysis, in addition to a
Tukey test, were also performed to compare the ESS score
among groups and to compare the ESS score among differ-
ent levels of sleep apnea syndrome severity (mild, moderate,
and severe). Employing these procedures, we determined
convergence validity.

Later, utilizing factorial analysis (main component analy-
sis with varimax rotation), we calculated construct validity.
Finally, we used a Cronbach alpha test to determine ESS
internal consistency. All statistical analyses were carried out
using all eight questionnaire items and were then repeated
eliminating item number 8.

RESULTS

In Table 1, we can observe that on utilizing the complete
version of the ESS, the GPSD had more somnolence when
compared with the Group of healthy subjects (GHS) and
with the Group of college students (GCS) (Anova: F = 66.08,
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Table1. ESS Scores for GHS, GCS, and GPSD
Healthy Subjects College Students Patients with Sleep Disorders +P<
n=66 n =694 n=313
ESS (mean + SEM with eight items 6.48 +0.35 7.93+0.13. 11.57+0.41 p <0.001
ESS (mean + SEM) without item 8 6.40+0.36 7.81+0.13 10.49+0.4 p <0.001

GHS = Group of healthy subjects; GCS = Group of college students; GPSD = Group of patients with sleep disorders; SEM = Standard error of mean; + = One way Anova test; + p

<0.05.

2-1,070, p <0.001). With the short version ESS, significant
differences were found among the three groups (Anova: F=
40.98, 2-1024, p <0.001).

Convergence Validity

With the complete ESS, we found a negative correlation
between the MSLT and the Mexican version of the ESS (rho
= —0.537, p <0.001); this correlation was similar using the
short- version ESS (rho= -0.527, p <0.022). An increase in
ESS score was also identified as related with sleep apnea-
hypopnea syndrome severity, while the complete version
differences were observed between the mild and severe
groups as follows: F = 4.402, 2-182, p <0.014, as was the
case with the ESS short version: F = 4.032, 2-184, p <0.02

(Fig. 2).
Construct Validity

By analyzing main components and varimax rotation, we
determined that the eight ESS items evaluate a general factor
(DS), which explains the 52.017% of total variance. Using
the short version of the ESS, we found that the 7 items
evaluate a factor that explains 45.971% of total variance. In
both versions, we found that there is only one factor with an
eigen value of >1. Factorial charge was relatively high in all
items.

Reliability

With the complete version of the ESS, we determined an
alpha coefficient = 0.8583, showing a very acceptable reli-
ability; with the short version, the alpha coefficient was
slightly lower, but acceptable (alpha = 0.7273).

In the complete version, we found that item number 3
had a greater correlation with the total ESS score (0.736),
and item number 6 had the lowest correlation with a total
scale score (0.425). In addition, we found that eliminating
item number 3 resulted in the greatest decrease in alpha
value (0.8254), indicating that this item contributes the most
to ESS reliability, while item 6 contributes the least (alpha =
0.8587).

With the ESS short version, we again found that item 3
had the best correlation with total ESS score (0.497), while
item number 6 had the lowest correlation (0.310). We found
that eliminating item 3 produced the highest alpha-value
decrease (0.6815), while on the other hand, by eliminating
item 6, we found the lowest decrease of alpha (0.7220).

Employing a correlation matrix among items, we found
that in the complete ESS version, all items have the same
direction (positive). The correlation nearest to zero (0.067)
between items 5 and 6 demonstrates that despite that both
items were elaborated to evaluate DS, they are virtually in-

Comparison of Epworth Sleepiness Scale (ESS) between different Apnea -
Hypopnea Index
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ESS without item number 8

Fig. (2). ESS scores between different sleep apnea/hypopnea severity groups (6-15, 16-30, and >30 events/h of sleep). One-way ANOVA,

complete ESS *p <0.01, ESS without item number 8; **p < 0.02.
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dependent. Items 3 and 4 had the highest correlation (0.596),
indicating that they are the most closely items related within
the scale. In the short-version ESS, all correlations again
were positive, and we are able to state that all items have the
same direction. Once more, item 6 has the lowest correlation
with item 5 (0.067), showing that they are virtually inde-
pendent. In the short-version ESS, there are few correlations
>0.3, and only one is >0.4; nevertheless, all of these showed
that the items possess a common relationship, because they
were created as indicators for the same variable.

DISCUSSION

Many limitations have been pointed out in the ESS. Vio-
lani [16] reported that ESS sensitivity may be limited when
detecting intermediate variations of DS, and the author pro-
posed adding items regarding potentially somnogenic condi-
tions. In addition, the ESS cannot be answered by an illiter-
ate subject without help [17]. Also, it is noteworthy that un-
like the Stanford Sleepiness Scale (SSS), the ESS does not
assess DS at the time at which the instrument is being an-
swered. Another ESS problem is that it loses a piece of in-
formation when it is applied to subjects who do not perform
one of the eight activities indicated in the items on a regular
basis. For example, in developing countries, the majority of
the population does not travel by automobile; thus, there is
clear difficulty in obtaining a proper response to item num-
ber 8.

Despite the previously described issues concerning the
instrument since its publication in 1991, ESS has been vali-
dated in many countries and is widely used as a screening
tool for DS in patients with sleep disorders and in patients
with comorbidity-associated DS. In this investigation, the
ESS (with either 7 or 8 items) allowed us to find differences
between healthy subjects and patients with sleep disorders,
and both versions also exhibited a significant negative corre-
lation with MSLT. Accordingly, our Mexican (Spanish-
language) version of the ESS has acceptable characteristics
of convergence validity.

Comparing the ESS among sleep apnea hypopnea sever-
ity groups, we found a significant difference between the
mild and severe groups; these differences can be observed in
both versions of the ESS and are indicators of diagnostic
validity.

In relation to construct validity, in the complete and short
versions of the ESS, factorial analysis indicates that there is
a sole factor that integrates the ESS, and according to studies
from 1991, this could be diurnal sleepiness (DS) [18].

In terms of complete-version ESS reliability, we found a
very acceptable alpha coefficient, while our study showed a
lower but acceptable alpha indicator with the short-version
ESS. The alpha coefficient allows us to state that both ESS
versions possess very good internal consistency. In both ver-
sions, item 3 contributed the most to internal consistency,
and item 6 contributed the least to ESS reliability.

In both ESS versions, we found that all items have the
same direction. Moreover, in both versions we found that
items 5 and 6 are virtually independent, inferring that these
items assess different characteristics of sleepiness.

Despite the existence of other ESS Spanish-language
versions ESS [9,19], the multiplicity of idiomatic regional-
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isms in countries whose inhabitants speak the Spanish lan-
guage, generates the need for accurate local language ver-
sions to increase reliability.

CONCLUSIONS

The psychometric properties of the complete and short
versions of the ESS permitted us to find differences between
healthy subjects and patients with sleep disorders. In addi-
tion, both versions demonstrated acceptable indicators re-
garding validity and reliability. For these reasons, we pro-
pose that a short- version ESS should be used, eliminating
item 8, in developing countries in which the majority of the
population travels by public transportation.
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