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Abstract

Objective: The aim of this study was to develop a Portuguese-language version of the Epworth sleepiness scale (ESS)
for use in Brazil. Methods: The steps involved in creating the ESS in Brazilian Portuguese (ESS-BR) were as follows:
translation; back-translation; comparison (by a committee) between the translation and the back-translation; and
testing in bilingual individuals. The ESS-BR was applied to a group of patients who were submitted to overnight
polysomnography in order to identify obstructive sleep apnea-hypopnea syndrome (OSAHS), insomnia and primary
snoring. A control group was composed of subjects with a history of normal sleep habits, without reported
snoring. Results: A total of 114 patients and 21 controls were included. The 8-item scores of the ESS-BR had an
overall reliability coefficient of 0.83. The study group was composed of 59 patients with OSAHS, 34 patients with
primary snoring and 21 patients with insomnia. One-way ANOVA demonstrated significant differences in ESS-BR
scores among the four diagnostic groups (p < 0.001). Post-hoc tests between groups showed that the ESS-BR
scores of the patients with insomnia did not differ from those of the controls (p > 0.05). The ESS-BR scores were
significantly higher for OSAHS patients and for primary snorers than for controls (p < 0.05). In addition, the scores
for OSAHS patients were significantly higher than were those for primary snorers (p < 0.05). Conclusions: The
results of the present study demonstrate that the ESS-BR is a valid and reliable instrument for the assessment of
daytime sleepiness, equivalent to its original version when applied to individuals who speak Brazilian Portuguese.
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Resumo

Objetivo: Desenvolver uma versdo da escala de sonoléncia de Epworth (ESE) para o portugués para uso no Brasil,
Métodos: A versio no portugués do Brasil (ESE-BR) foi desenvolvida de acordo com as seguintes etapas: tradugdo;
retrotradugio; comparagéo entre a tradugio e a retrotradugio (por um comité); e aplicagio em individuos bilin-
gues. A ESE-BR foi aplicada a um grupo de pacientes submetidos a polissonografia de noite inteira para identificar
sindrome da apneia-hipopneia obstrutiva do sono (SAHOS), insénia e ronco primario. Um grupo controle foi
composto de individuos com historia de héabitos normais de sono, sem ronco aparente. Resultados: Um total
de 114 pacientes e 21 controles foram incluidos. Os 8 itens do ESE-BR tiveram um coeficiente de confiabilidade
total de 0,83. O grupo em estudo foi composto por 59 pacientes com SAHOS, 34 pacientes com ronco primario
e 21 pacientes com insonia. One-way ANOVA demonstrou diferengas significativas nos escores do ESE-BR entre
0s quatro grupos diagnosticos (p < 0,001). Testes post hoc entre grupos pareados mostraram que os escores do
ESE-BR para insones nio diferiram daqueles dos controles (p > 0,05). Os escores dos pacientes com SAHOS e nos
roncadores primarios foram significativamente maiores que os dos controles (p < 0,05). Além disso, os escores
para pacientes com SAHOS foram significativamente maiores do que os daqueles com ronco primario (p < 0,05).
Conclusdes: Os resultados do presente estudo demonstraram que a ESE-BR é um instrumento vélido e confidvel
para a avaliagio da sonoléncia diurna e equivalente a sua versio original, quando aplicada em individuos que falam
portugués do Brasil

Descritores: Estudos de validagio; Transtornos do sono; Comparagéo transcultural;
Disturbios do sono por sonoléncia excessiva.
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Introduction

Excessive daytime sleepiness (EDS) is defined
as an increased propensity to fall asleep under
circumstances that the affected individual and
others would consider inappropriate. It has
been reported that EDS affects 0.5-149% of the
population,"¥ seriously interfering with profes-
sional activities, as well as with family and social
relationships, and reducing cognitive perform-
ance, thereby increasing the risk of accidents
in the workplace and traffic accidents.*® 1t has
been demonstrated that individuals who are
sleep-deprived, due to limitations in either the
quantity or quality of sleep, often are unable
to respond rapidly to external stimuli and
have greater difficulty in concentrating, which
impairs their ability to perform certain activities,
including driving a vehicle.**'" There is evidence
that EDS is closely correlated with traffic acci-
dents. The proportion of such accidents that
can be ascribed to EDS ranges from 1% to 3%
in the United States and is 33% in Australia.””
There is a lack of statistical data linking EDS to
traffic accidents in Brazil. The impact of EDS
on the working adult manifests as decreased
productivity, increased absenteeism, higher acci-
dent rates and a greater likelihood of disability
due to EDS-related illness. The costs associated
with EDS can be direct (charges for medical care
or self-treatment that are borne by the patient,
government, organized health care providers
or insurance companies), indirect (patient-
and employer-bormne costs that result from
EDS-related morbidity and mortality) or related
(costs that do not qualify as direct or indirect
costs but that can be rationally associated with
the illness, such as cost of property damage or
injury to other parties resulting from accidents
associated with the disorder).'”” The annual
cost of accidents attributed to sleep disorders
is estimated to be between $43.15 billion and
$56.02 billion in the United States. Work-related
accidents caused by sleepiness accounted for
$24.7 billion of those costs.!'*®

Subjective and objective measures, as well
as clinical assessments, can be used to investi-
gate EDS. Polysomnography, the multiple sleep
latency test and the maintenance of wakefulness
test are the principal diagnostic tools currently
available.®''® The multiple sleep latency test
was developed to assess physiologic sleep
tendency or the volition to sleep in an environ-
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ment free of alerting factors: while patients are
monitored using electroencephalography (EEG),
they are given the opportunity to fall asleep
during a 20-min period, four to six times a day.
The maintenance of wakefulness test is a poly-
somnographic assessment of the propensity to
remain awake during the day. However, both of
these tests have the drawbacks that they must be
conducted in a sleep laboratory, require qualified
technicians, are time-consuming and are costly.
Among the subjective instruments, the Stanford
sleepiness scale and the Karolinska sleepiness
scale have been employed to evaluate sleepi-
ness.® Measures of sleepiness over time include
the sleep-wake activity inventory, the index of
daytime sleepiness of the survey screen for sleep
apnea, the Rotterdam daytime sleepiness scale
and the Epworth sleepiness scale (ESS). The ESS
was devised based on observations regarding the
nature and occurrence of daytime sleepiness.!"”
It is a self-report questionnaire that evaluates
the probability of falling asleep in eight situa-
tions involving daily activities, some known to
be highly soporific.'"?? The global score ranges
from O to 24, scores higher than 10 suggesting
a diagnosis of EDS.”® The ESS has been trans-
lated to and validated for use in several other
languages, being widely used because it is simple,
easy to understand and rapidly completed. The
aim of the present study was to translate the
ESS into Portuguese and validate it for use in
Brazil.

Methods

The ESS in Brazilian Portuguese (ESS-BR)
was developed in phases, as follows: translation;
back-translation; committee-based comparison
between the translation and the back-transla-
tion; and testing in bilingual individuals. In the
translation phase, the ESS was translated into
Brazilian Portuguese by two independent trans-
lators who were unaware of the study objectives.
The translations were compared by the authors,
and a consensus version was agreed upon. Back-
translations to English were then carried out by
another two translators, neither of whom had
participated in any of the previous steps. The
author of the original scale evaluated the back-
translations, which were then merged into a
final version to be considered.

The comparison between the original ESS
and the final back-translation was made by a
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committee composed of individuals who were
fluent in English and who were not involved
in the present study. Each of the eight items
was analyzed following the method described
in the literature.”” Through this process, the
committee approved a final version of the scale
in Brazilian Portuguese, to be known as the
ESS-BR (Appendix 1). In order to assess the
linguistic interchangeability between the trans-
lation and the original questionnaire, we applied
the two scales in a group of 14 bilingual individ-
uals, who first completed the ESS and then, two
weeks later, completed the ESS-BR. Correlations
were drawn between the ESS scores and the
ESS-BR scores.

Between January of 2006 and September of
2007, the ESS-BR was applied in patients 18 to
65 years of age who were under evaluation
for primary snoring, insomnia (psychophysi-
ological or idiopathic) or obstructive sleep
apnea-hypopnea syndrome (OSAHS) at the Sleep
Laboratory of the Hospital de Clinicas de Porto
Alegre (HCPA, Porto Alegre Hospital de Clinicas),
a tertiary university hospital in the city of Porto
Alegre, located in the south of Brazil. A control
group was recruited from among patients
attending the HCPA Outpatient Ophthalmology
Clinic and from among other volunteers. None
of the control subjects had any sleep complaints,
and all presented normal polysomnography
findings. Data related to age, gender, body mass
index (BM1), neck circumference, comorbidities

Table 1 - Characteristics of the study sample.
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and use of medications were collected. All of the
subjects underwent polysomnography. Patients
with mental impairment were excluded, as were
those who were shift workers, as well as those
presenting polysomnographic findings sugges-
tive of disorders other than OSAHS, insomnia or
primary snoring. The ESS-BR was applied within
the two-week period preceding the polysomnog-
raphy study and again within the subsequent
two-week period.

Overnight, attended in-laboratory polysom-
nography studies were conducted according
to the manual devised by Rechtschaffen &
Kales. The sleep studies were conducted using a
Neurofax system (Nihon Kohden, Tokyo, Japan),
which includes EEG (channels C3/M2, C4/M1,
01/M2 and 02/M1), electrooculography (chan-
nels E2/M1 and E1/M1), electromyography (chin
and anterior tibia), monitoring of nasal and oral
flux (using a thermistor), pulse oximetry, three-
lead electrocardiography, snore recognition and
body position sensing. Abdominal and thoracic
movements were recorded using piezoelectric
bands. Based on the results of the polysom-
nography results, the patients were categorized
as belonging to one of the following groups:
psychophysiological or idiopathic insomnia;
primary snoring; and OSAHS. The diagnoses
of OSAHS, primary snoring and insomnia were
made in accordance with the international
standards established by the American Academy
of Sleep Medicine (AASM).*%

Characteristic Control group Patient groups
Insomnia Primary snoring 0SAHS
(n=21) n=21) (n = 34) (n =59)
Age, years
Mean £ SD 36.1+8.0 40.8+12.6 43.1+12.0 49,7+ 8.6
950 Cl 23-46 18-61 18-60 26-60
Gender, F/M 12/9 14/7 26/8 25/34
BMI, kg/m?
Mean + SD 23.0t2.7 242129 278169 31.31+6.8
95% Cl 18.4-29.2 17.4-30.1 19.5-48.1 18.3-58.4
AHI, number/h
Mean £ SD 0.8+0.9 07109 22114 299 * 24.2
95% Cl 0.0-3.7 0.0-3.7 0.0-4.5 5.4-104.8
ESS-BR score
Mean  SD 52+30 53 *2.6° 8.8 £3.4° 13.5 £ 5.1¢

OSAHS: obstructive sleep apnea-hypopnea syndrome; BMI: body mass index; AHI: apnea-hypopnea index; and ESS-BR:
Epworth sleepiness scale in Brazilian Portuguese. *p < 0.05 vs. control group. ®p > 0.05 vs. control group. ‘p < 0.05 vs.

primary snoring group.
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Quantitative variables were expressed as
mean * standard deviation, and qualitative
variables were expressed as percentages. When
appropriate, 95% Cls were also calculated. All
statistical tests were two-tailed, and values of
p < 0.05 were regarded as statistically signifi-
cant. For comparisons among groups, ANOVA
was performed. The effects of age, gender, BMI
and apnea-hypopnea index (AHI) on the ESS-BR
scores were evaluated by analysis of covariance
(ANCOVA). Internal consistency of the ESS-BR
was assessed using Cronbach’s alpha. Data were
analyzed using the Statistical Package for the
Social Sciences, version 12.0 for Windows (SPSS
Inc., Chicago, 1L, USA). The study protocol was
approved by the Research Ethics Committee
of the HCPA Graduate Research Program, in
accordance with national and international
guidelines. All study participants gave written
informed consent.

Results

There were no cultural barriers to the
translation of the original ESS into Brazilian
Portuguese, since the situations presented in the
scale are common among Brazilians. Therefore,
none of the eight items on the scale needed to
be modified in terms of content.

In the group of bilingual individuals, the
mean scores on the ESS-BR and original ESS were
6.7 £ 4.1 and 7.4 * 4.3, respectively, showing
good reproducibility between the translation
and the original scale (intraclass correlation
coefficient = 0.856; r = 0.917; p < 0.001). The
internal consistency, as measured by Cronbach’s
alpha, was 0.76 and 0.79, respectively, for the
ESS-BR and the original ESS.

A total of 114 patients and 21 controls were
included in the study. The study group was
composed of 34 patients with primary snoring,
21 patients with insomnia and 59 patients
with OSAHS. The characteristics of the patients
and controls are listed in Table 1. The ESS-BR
scores presented an overall reliability coefficient
(Cronbach’s alpha) of 0.83. The mean ESS-BR
score was 5.2 £ 3.0 for the controls, 8.8 + 3.4 for
the patients with primary snoring, 5.3 + 2.6 for
the patients with insomnia and 13.5 £ 5.1 for
the patients with OSAHS. One-way ANOVA
demonstrated significant differences among the
four diagnostic groups in terms of the ESS-BR
scores (p < 0.001). As can be seen in Figure 1,
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Figure 1 - Box plots showing the median, interquartile

range, minimum and maximum for the ESS-BR scores,

by group.

the post-hoc tests between groups showed that
the ESS-BR scores for patients with insomnia
did not differ from those of controls (p > 0.05),
whereas the scores for the patients with OSAHS
and the patients with primary snoring were
significantly higher than were those obtained
for the controls (p < 0.05), and the scores for the
patients with OSAHS were significantly higher
than were those obtained for the patients with
primary snoring (p < 0.05). For the sample as
a whole, a significant correlation was observed
between the ESS-BR scores and the respiratory
parameters obtained during polysomnography:
AHI (r = 0.592; p < 0.001) and lowest oxygen
saturation (r = —0.522; p < 0.001).

There was a weak correlation between
ESS-BR score and age (r = 0.268; p = 0.002).
However, when age was included as a factor in
the ANCOVA, which also included gender, BMI
and AHI, no age-related differences were found
among the groups in terms of ESS-BR scores
(p < 0.001). Patients with OSAHS were classi-
fied based on AHI and according to the criteria
defined by the AASM.®? Of the 59 patients with
OSAHS, 24, 14 and 21, respectively, were clas-
sified as having the mild, moderate and severe
forms of the disease. The one-way ANOVA did
not show statistically significant differences
among the three OSAHS categories in terms of
the ESS-BR score (p = 0.293). Considering all
patients with OSAHS, the ANCOVA showed that
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there was no significant effect on the ESS-BR
score in relation to age, gender, BMI or AHI,

Discussion

For the 135 individuals assessed in the
present study, the scores obtained on the ESS-BR
showed internal consistency similar to that of
translations validated elsewhere,**?® despite the
cultural and language differences among the
populations analyzed. Comparing the ESS-BR
scores obtained in the present study with those
obtained in studies applying the original ESS,
we found the scores to be similar for the control
and OSAHS groups. In the present study, the
ESS-BR scores for the insomnia group were
very similar to those obtained for the control
group. In another study, the ESS scores for the
insomnia group were slightly lower than were
those for the control group, although the differ-
ence did not quite reach statistical significance.
9 However, in the present study, there was a
significant difference between the primary
snoring group and the control group in terms
of the ESS-BR score. The relationship between
snoring and EDS has previously been suggested.
29 1n the present study, this difference might be
attributable due to a selection bias, since most
of the patients in the primary snoring group
were referred for polysomnography due to clin-
ical suspicion of OSAHS. In addition, some of
these patients might have had increased airway
resistance. Furthermore, the use of a thermistor
rather than a nasal cannula during polysomnog-
raphy might have resulted in the underdiagnosis
of respiratory disorders in the primary snoring
group patients.

The correlation between AHI and ESS-BR
score was statistically significant, as has been
demonstrated in other validation studies.?*2¥ In
one study," the ESS scores were significantly
higher for patients with severe OSAHS than for
those with mild or moderate OSAHS (p < 0.001),
although no statistically significant difference
was found between the mild and moderate forms.
Unlike other validation studies, the present study
evaluated only individuals submitted to polys-
omnography, which enhanced the stringency of
the selection of the groups.

Limitations of this study include the use of
a thermistor rather than a nasal cannula during
polysomnography, which might have resulted in
the number of respiratory events being under-
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estimated in some patients, mainly those in
the primary snoring group. Another limitation
is the small number of patients of our sample,
which was due to the small number of labora-
tory beds at our facility, as well as to budgetary
restraints. Finally, the Brazilian population is
quite heterogeneous. Therefore, social, cultural
and economic differences among regions restrict
the extent to which the ESS-BR can be applied
in Brazil as a whole.

The results of the present study demonstrate
that the ESS-BR is a valid and reliable instrument
for the assessment of daytime sleepiness, being
equivalent to its original version when applied
to individuals who speak Brazilian Portuguese.
Neither major cultural adaptations nor struc-
tural modifications were necessary during the
validation process, despite the cultural and
language differences between the two popula-
tions for which the questionnaire was validated.
Therefore, the ESS-BR can be regarded as a
useful tool in clinical practice and in research.
Nevertheless, we believe that further adaptations
or even the development of a new instrument
might be necessary in order to allow the effec-
tive use of the scale at facilities in other regions
of Brazil.
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Appendix 1 - The Epworth sleepiness scale in Brazilian Portuguese.
Escala de sonoléncia de EPWORTH (ESS-BR)

Nome:
Data: Idade (anos)
Qual a probabilidade de vocé cochilar ou dormir, e ndo apenas se sentir cansado, nas seguintes situacées?
Considere o modo de vida que vocé tem levado recentemente. Mesmo que vocé ndo tenha feito algumas destas
coisas recentemente, tente imaginar como elas o afetariam. Escolha o nimero mais apropriado para responder
cada questéo.

0 = nunca cochilaria

1 = pequena probabilidade de cochilar

2 = probabilidade média de cochilar

3 = grande probabilidade de cochilar

Situacdo Probabilidade de cochilar

Sentado e lendo 0 1 2 3
Assistindo TV 0 1 2 8
Sentado, quieto, em um lugar publico 0 1 2 3
(por exemplo, em um teatro, reunifio ou palestra)

Andando de carro por uma hora sem parar, como passageiro 0 1 2

Sentado quieto apds o almogo sem bebida de alcool 0 1 2 3
Em um carro parado no transito por alguns minutos 0 1 2

Obrigado por sua cooperagdo
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