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Abstract Excessive daytime sleepiness is a major symptom in obstructive sleep apnea syn-

drome (OSAS) and can be evaluated using both subjective and objective methods. The Epworth

Sleepiness Scale (ESS) is a simple and validated questionnaire for assessing subjective daytime

sleepiness in the context of sleep disorders. Although its subjective character may limit the

accurate expression of daytime sleepiness, the clinical benefit of sequential ESS is clear and

demonstrates how ESS scores evolve in individual patients and how these scores may relate to

various parameters.

In this context we compared the severity of daytime sleepiness reported at baseline visit

with severity of baseline sleepiness assessed, retrospectively, after treatment with automatic

positive airway pressure (APAP).

We conducted a prospective study that included 66 patients evaluated in a sleep clinic diag-

nosed with OSAS. The diagnosis was confirmed by in-laboratory or portable sleep studies. Their

mean age was 53.3 years and the majority were men (88%, n = 58). The ESS was answered during

the first interview (baseline daytime sleepiness). During follow-up visits, after APAP treatment,

the patient was asked to assess baseline sleepiness, retrospectively, as well as post-treatment

sleepiness. The mean baseline ESS score was 11.8, mean retrospective baseline ESS 15.4, with

a mean difference of 3.55 (p < 0.001 t-test) and post-treatment ESS 7.3. There was no signif-

icant correlation between the difference in ESS score (baseline − retrospective baseline) with

the average daily (hours) use of APAP, the apnea---hypopnea index (AHI), the minimal recorded

SatO2, disease duration, body mass index (BMI) and age.

Our findings confirm that the severity of subjective sleepiness reported before treatment

with positive airway pressure is often underestimated by patients with OSAS.
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Escala de sonolência de Epworth na síndroma de apneia obstrutiva do sono: uma

subjetividade subestimada

Resumo A hipersonolência diurna é uma das manifestações mais relevantes da síndrome da

apneia obstrutiva do sono (SAOS) e pode ser avaliada quer por testes subjetivos quer por testes

objetivos. A escala de sonolência de Epworth (ESE) é um instrumento simples e validado que

permite avaliar a sonolência diurna no contexto clínico de distúrbios do sono. No entanto, o

seu caráter subjetivo pode condicionar a exata expressão do verdadeiro grau de sonolência.

O uso clínico da ESE é demonstrado neste trabalho, mostrando que, no mesmo doente em

momentos diferentes o score da ESE é díspar e como este score pode estar ou não relacionado

em determinadas variáveis.

Assim, comparamos o grau de sonolência basal com o grau de sonolência na mesma situação,

mas avaliado retrospetivamente após tratamento com pressão positiva contínua das vias aéreas

(Automatic Positive Airway Pressure --- APAP).

Realizamos um estudo prospetivo que incluiu 66 doentes observados na consulta de Patologia

do Sono em que, após estudo poligráfico do sono ou cardiorrespiratório domiciliário, foi feito o

diagnóstico de SAOS. Os doentes apresentavam uma idade média de 53,3 anos, sendo a maio-

ria do sexo masculino (88%, n = 58). Os doentes preencheram o questionário da ESE no dia da

primeira consulta (pré APAP) e posteriormente, na consulta de seguimento, preencheram nova-

mente a ESE referente ao período pós-tratamento com APAP e pediu-se, retrospetivamente,

nova quantificação da ESE inicial. A média do score da ESE basal foi de 11,8, a retrospetiva de

15,4, com uma diferença média de 3,55 (p < 0,001 t-Test) e após terapêutica com APAP 7,4. Não

houve correlação entre a diferença do score da ESE (basal retrospetiva) com a média de tempo

de uso diário do APAP (horas), com o índice de apneia-hipopneia (IAH), com a SatO2 mínima

registada no estudo do sono, com a perceção do tempo de evolução da doença, com o índice

de massa corporal (IMC) nem com a idade.

Estes resultados mostram que o grau de sonolência subjetiva estimado antes do tratamento

é frequentemente subavaliado pelos doentes com SAOS.

© 2012 Publicado por Elsevier España, S.L. em nome da Sociedade Portuguesa de Pneumologia.

Introduction

Excessive daytime sleepiness is a key symptom in patients
with OSAS and represents a new major public health issue
due to its repercussions.1 Sleepiness can be evaluated
using subjective and objective instruments. The Multiple
Sleep Latency Test (MSLT) and the Maintenance of Wake-
fulness Test (MWT) belong to the latter category, and the
MSLT is generally considered to be the gold standard. The
MSLT is based on the principle that degrees of sleepi-
ness can be measured by how quickly one falls asleep
(sleep latency) if given the opportunity to do so.2 By con-
trast, the MWT measures sleep latency when the subject
is asked to stay awake.3 Although reliable these tests are
expensive, time-consuming and impractical for widespread
clinical use. The pupillographic sleepiness test, based on
the evaluation of spontaneous pupillary changes in darkness,
is gaining widespread use and approval for the quanti-
tative assessment of daytime sleepiness.4 The ESS is a
simple and validated method, first described in 1991, which
measures the probability of falling asleep in a variety of
situations.5---7 It consists of eight questions, each scored with
a degree of severity ranging from 0 to 3. This yields a
total score of 0 (minimum) to 24 (maximum).6,7 It is easy
to administer and is currently the most widely used sub-
jective test for sleepiness.8---10 There are many published
reports about the correlation between ESS scores and MSLT
scores. The agreement between objective and subjective

methods of sleepiness evaluation has been found to be only
moderate.6,10---12

Excessive sleepiness is an important symptom when
deciding whether patients with OSAS should be treated and
not all patients with OSAS complain of it. There are some
studies that discuss the use of positive airway pressure
in subjects without sleepiness13; however, the subjective
character of the ESS may condition the real perception of
pretreatment levels of sleepiness.

Objective

The aim of this study was to compare the severity of sleepi-
ness reported at baseline visit with severity of baseline
sleepiness measured, retrospectively, after effective treat-
ment with APAP using the same clinical instrument (ESS).
Possible mechanisms underlying this difference were also
explored.

Material and methods

We performed a prospective study that included consecu-
tive patients observed in a sleep clinic and diagnosed with
OSAS by in-laboratory polysomnography (Level I of ASDA),
Somnostar®, or home sleep studies (level III of ASDA),14

Embletta® and Stardust®.
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Table 1 Characteristics of the EES score and AHI.

Baseline (pretreatment) Retrospective baseline Post-treatment p

ESS (mean ± st) 11.8 ± 5.3 15.4 ± 5.6 7.3 ± 4.7 <0.001a

ESS < 10 (n) 32 12 47 <0.001b

AHI (mean ± st) 34.3 ± 17.6 2.9 ± 1.3 <0.001c

a t-Student between baseline/retrospective and baseline/post-treatment.
b Chi-square.
c t-Student.

All patients had an AHI ≥ 10 and an ESS ≥ 10 was con-
sidered to represent abnormal daytime sleepiness.6 In
follow-up visits we analysed the minimal SatO2, percep-
tion of pre-treatment disease duration (understood as the
number of years of witnessed apneas), residual AHI and
adherence to APAP treatment. We excluded patients with
other sleep disorders associated with daytime sleepiness
such as restless legs syndrome and chronic sleep deprivation
and those with unresolved sleep apnea (residual AHI > 5).

Patients routinely answered ESS on their first interview
and again during follow-up visits (3---6 months of APAP treat-
ment). During the follow-up consultation they were given 2
questionnaires and asked to assess post-treatment, as well
as baseline (retrospective evaluation) severity of sleepiness.

SPSS 17.0 was used for the statistical analysis.

Results

We included 66 patients, with a mean age of 53.3 ± 10.3;
23---72 (x ± sd; min---max) years, of whom 88% were men
(n = 58) and 12% women (n = 8). Their mean BMI was 31.3 ± 5;
22.4---52.9 kg/m2. The mean baseline ESS score (pretreat-
ment) was 11.8 ± 5.3; 0---23. A number of patients did not
show scores comparable with abnormal daytime sleepi-
ness (n = 32, ESS < 10). The majority of subjects (n = 59)
underwent home cardiorespiratory study and 7 laboratory
polysomnography. As a group they had a AHI of 34.3 ± 17.6;
11.5---85 events/h, a minimal recorded SatO2 of 77.2 ± 7.6;
60---90 mmHg and a perception of the disease duration of
7.4 ± 5.6; 1---30 years. There was no correlation between the
ESS score and these parameters.

All patients were treated with APAP with a mean deliv-
ered pressure of 8.6 cm H2O. The mean daily use of APAP was
5.9 ± 1.3; 2.5---8.5 h, and 35 patients (53%) had daily compli-
ance ≥6 h. Residual AHI was 2.9 ± 1.3; 1---5 events/h. After
treatment with APAP the mean ESS score was 7.3 ± 4.7; 0---21
(p < 0.001 t-test). Table 1 represents the basic characteris-
tics of EES scores and AHI.

The retrospective baseline ESS score was 15.4 ± 5.6;
2---25, with a mean difference between the initial and retro-
spective score of 3.55 (p < 0.001 t-test). After receiving APAP
treatment the retrospective baseline ESS score was <10 in
only 12 patients. Twenty-three percent of all patients had
initial ‘normal’ scores and retrospective ‘sleepy’ scores. In
this subgroup of patients there was a significant difference
in age, with a younger group having a higher retrospec-
tive score (p < 0.001 t-test). The differences (statistical
significance) between baseline, retrospective baseline and
post-treatment ESS score are represented in Fig. 1.

17.5

15.0

12.5

10.0

11.758

7.3485

15.364

7.5

Baseline ESS After treatment ESS Retrospective ESS

Figure 1 Epworth score.

There was no significant correlation between the dif-
ference in the ESS score (baseline − retrospective baseline)
and the average daily (hours) use of APAP (p = 0.066, Pear-
son), the AHI (p = 0.315, Pearson), the minimal recorded
SatO2 (p = 0.273, Pearson), perceived length of the dis-
ease (p = 0.111, Pearson), age (p = 0.103, Pearson) and BMI
(p = 0.060, Pearson). There was no difference between the
retrospective and post-treatment ESS scores in compliant
and non-compliant patients (p = 0.201 and p = 0.069 t-test).

The difference in the ESS scores, baseline − retrospective
baseline and baseline − post-treatment, were significantly
correlated (r = 0.667, p < 0.001, Pearson; Fig. 2) illustrating
that the greater the symptom relief the higher the scores
attributed retrospectively.

Discussion

As expected our population shows a predominance of
middle-aged men, results that are in keeping with the preva-
lence of OSAS.15

In accordance with other studies16,17 there was no corre-
lation between the initial ESS score and the AHI, emphasizing
the subjectivity of this scale.

A large number of patients had not recognized the degree
of sleepiness experienced before treatment until they had
received APAP treatment: 48% (32/66) of the patients scored
the Epworth scale <10 before treatment, a number that
reduced to 18% (12/66) when answered retrospectively. The
perception of sleepiness determined before APAP treatment
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Figure 2 Correlation between ESS scores.

changed significantly after treatment. The mean ESS score
was significantly increased from 11.8 to 15.4. Engleman
et al.18 published data that suggest a high prevalence of
symptom minimization before treatment in OSAS patients,
in 99 patients median ESS score for pre-treatment sleepi-
ness increased from 12 initially to 14 retrospectively. These
authors did not offer an explanation for this outcome.

Howard et al.19 and Golembiewski et al.20 were the first
to describe the concept of response shift, defined as a
change in one’s internal perception or understanding over
time. It is a naturally occurring process believed to be part
of natural coping and adaptive mechanisms.21 When these
patients experienced positive changes in health status it
reinforced the significance of the initial symptoms. Chin
et al.22 set out to evaluate the response shift in ESS scores in
31 OSAS patients before and after continuous positive air-
way pressure (CPAP). They tested the AHI, the severity of
desaturation and the duration of CPAP use but they did not
find any mechanism for the response shift in patients with
OSAS.

We did not find any significant correlation between the
variables tested and the difference in ESS scores, so we
cannot conclude that this difference was due to age, BMI,
average daily use of APAP, AHI, minimal recorded SatO2 or
supposed length of disease. However, the subgroup with
higher retrospective baseline ESS scores was younger than
the rest of our study group. The strong positive correla-
tion between ESS scores, baseline − retrospective baseline
and baseline − post-treatment indicates that the greater the
improvement in daytime sleepiness after APAP treatment,
the better their retrospective perception of sleepiness. The
concept of response shift applies here. Only after effective
treatment are patients able to correctly assess their degree
of initial sleepiness.

Daytime sleepiness in OSAS is of growing interest and
significance to sleep physicians. It is accepted that the diag-
nosis of OSAS should not depend on a particular level of
AHI alone, but also take into account the degree of func-
tional impairment associated with sleepiness. The ESS is
the best available tool for the physician to estimate the
patient’s perceived sleepiness and has been extensively used
to group patients according to the severity of sleepiness and

determine whether patients with OSAS are treated or not.13

Although our sample size is small, our results indicate that
patients underestimate the severity of their sleepiness and
there is a risk in using such a subjective measure to validate
the decision to treat. A more objective measure is needed
to substantiate these decisions pertaining to sleepiness.

As with any questionnaire-based instrument, the ESS is
limited by the subject’s ability to read and understand the
questionnaire and to answer the questions honestly. Patients
may also deny clinically significant sleepiness because of
social stigma and potential job loss. Perhaps the scale should
be completed by both the patient and their partner in order
to minimize problems and underestimated sleepiness.

ESS scores can also be used to predict the likelihood of
long-term compliance with CPAP23 and in our study there
was a significant relief of sleepiness after treatment.

Conclusions

Daytime sleepiness is common but often unrecognized in
OSAS and the ESS is currently the most widely used subjec-
tive test for determining its severity. Our results show that
the degree of subjective sleepiness recorded before treat-
ment was frequently underestimated by patients with OSAS.
Sleepiness scores determined before treatment changed sig-
nificantly after treatment, as measured by baseline ESS
scores before and after (retrospective baseline) APAP treat-
ment. There is considerable individual variation not only
in susceptibility but also in sleepiness perception among
patients with OSAS and no cause was found to justify this
variability.
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