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Background: Excessive daytime sleepiness (EDS) is a non-specific but highly prevalent cardinal symptom
of sleep disorders. We hypothesized that with modern media and an online pictorial Epworth Sleepiness
Scale (ESS) age and gender specific differences of EDS could be identified on a large scale. This could be
helpful in the screening of patients with sleep disorders.

Patients and methods: In 8,098 subjects, age and gender were recorded in addition to an online
pictorial ESS (range 0-24 points). The cut-off for EDS (ESS >10 points) was chosen in line with the
traditional ESS.

Results: The prevalence of EDS was slightly higher in male subjects (45% vs. 43%, P=0.033). When age
was considered, female subjects tended to be sleepier in their 3™ and 4" lifetime decade (P=0.01 and P=0.003,
respectively), whilst male subjects scored significantly higher in their 7" decade (P<0.0001); there was a trend
to more daytime symptoms with higher age (P for trend <0.001).

Conclusions: The online pictorial ESS identifies gender differences in EDS and reveals increased levels
of sleepiness associated with higher age. The use of modern media facilitates reaching out to the general

population to raise awareness of conditions associated with EDS such as sleep apnoea.
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Introduction

Conditions associated with excessive daytime sleepiness
(EDS) are multi-factorial, but sleep disorders are highly
prevalent amongst patients with EDS (1,2). The occurrence
of isolated EDS in the general population is estimated to be
between 2.5% and 18%, depending on the quantification
method used (3-6). However, when co-morbidity is present
debilitating sleepiness may be more common and the
impact on public health becomes significant (7,8).

It is difficult to assess subjective EDS accurately because
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symptoms may differ significantly from objective measures
of sleepiness (9,10). The most widely used self-administered
questionnaire, developed for obstructive sleep apnoea
(OSA), is the Epworth Sleepiness Scale (ESS). It has also
been used in patients with other sleep disorders and has
been translated and validated in several languages (11-17).
Recently, a pictorial version of the ESS (pESS) has
been developed in the United Kingdom and was validated
against the traditional ESS; the pictorial version produces

scores comparable to the traditional ESS but is similarly
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useful to those with and without diminished literacy.
Furthermore, pictures were shown to be more helpful to
patients compared to words. It was reported that the pESS
was easy and more frequently preferred compared to the
conventional ESS (18).

By using the pictorial ESS we sought to determine the
level of EDS in the general population. We hypothesised
that the use of an online version of the pictorial ESS would
enable us to study gender and age specific differences in
EDS on a large scale.

Patients and methods

This study was a collaborative project between the British
Lung Foundation (BLF), King’s Health Partners at Guy’s
and St Thomas’ NHS Hospital Foundation Trust and King’s
College London. Interested subjects accessed the BLF
webpage where an English version of the pESS had been
displayed as part of their campaign to raise awareness of
OSA in the United Kingdom. Following a short explanation
and the recording of self-reported age (lifetime decade)
and gender (male/female) the eight domains of the pESS
were filled in, followed by an analysis and explanations. In
accordance with the traditional ESS, a cut-off of >10 points
was used to define EDS (11,17).

Data acquisition started in March 2012 and ended in
October 2012; the final scores and those of each item score
were recorded and compared to previous data using the
pictorial ESS and the traditional ESS (17,18). The impact of
gender and age on total and item scores was also explored.
Based on indicated age subjects were categorized into
lifetime decades with the exceptions of ages 0-19 years and
above 80 years, which were combined into one age category
respectively.

Statistical analysis

Statistical analysis of the data was performed using SPSS
(Versionl17.0, SPSS Inc, Chicago/IL, USA). Data are
reported as mean (standard deviation, SD), if not otherwise
indicated. Following testing for normality, means were
compared using Student’s 7-test and Chi-square statistics;
Mann Whitney rank sum test (two-tailed) was used if data
were non-normally distributed. Comparisons between age
groups and pictorial ESS scores of different questions were
made using one-way ANOVA and post-hoc test using the
least significant difference (LSD) or Kruskal-Wallis test
if there was a non-Gaussian distribution. The P value for
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trend (P trend) between age and sleepiness was calculated
using simple and multiple linear regression analysis to
further describe age and gender interaction. We considered
a P<0.05 to be statistically significant (19).

Results

Within the group of 8,098 subjects, there was a statistically
significant association between sleepiness and age (P<0.001,
Figure 1A4). In this group, 49% (3,946) of subjects were male
and they tended to score higher [10.2 (5.4) points] than
female subjects [9.8 (5.0) points, P=0.007]; in the group of
the excessively sleepy subjects the score was higher if the
subject was male [15.1 (3.4) vs. 14.6 (3.1) points, P<0.001].
Overall 44.3% (3,583) of the responders of this population
scored >10 points on the pictorial ESS.

Further analysis of the interaction of different factors
determined significant differences between genders when age
was considered. Female subjects tended to score significantly
higher than males in their 3" lifetime decade [8.9 (4.2) vs.
8.2 (4.6) points, P=0.01] and 4" lifetime decade [9.6 (4.8) vs.
8.8 (5.2) points, P=0.003], whilst male subjects were more
sleepy in their 7% lifetime decade [11.0 (5.3) vs. 9.7 (5.1)
points, P<0.001] (Figure 1B). The relationship between
age and EDS was closer in male than female subjects
(difference in slopes, beta (male)—beta (females) =0.4,
P=0.002).

Gender distribution was significantly different in the
various age categories. There were more female subjects
in the age categories up to 59 years, while male subjects
dominated the older age groups (P<0.001). Most of the
subjects were between their 4" and 7" lifetime decade (see
age and gender interaction, Table I).

Item analysis

A sub-analysis of the item responses was performed (Figure 24),
with the following differences: the item “Lying down to
rest in the afternoon when circumstances permit” (item
q5) scored highest (P<0.001), while “as a passenger in a car
stopped for a few minutes in traffic” (item g8) or “sitting
and talking to someone” (item q6) scored lowest (P<0.001).
When considering gender, male subjects tended to
score higher in most of the items, except for item q4 (“as a
passenger in a car for an hour without a break”), in which
female subjects had the higher score (Figure 2B). A rank sum
analysis of each item of the pictorial ESS was performed
and compared to previous work (11,18) indicating a high
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Table 1 Age and gender interaction. Subjects and gender distribution in the various age categories. Numbers (n) are stated with

percentage in brackets (%). Age groups are presented in years

Age groups
Gender
0-19 20-29 30-39 40-49 50-59 60-69 70-79 >80 Total
Male, n (%) 46 (27.8) 265(33.5) 509 (45.00 887 (48.6) 1,039 (48.4) 838(56.2) 278 (63.7) 84 (72.4) 3,946 (48.7)
Female, n (%) 119 (72.2) 527 (66.5) 618(55.00 937 (51.4) 1,109 (51.6) 652 (43.8) 158 (36.3) 32 (27.6) 4,152 (51.3)
Total (% of all groups) 165 (2.0) 792 (9.8) 1,127 (13.92) 1,824 (22.53) 2,148 (26.5) 1,490 (18.4) 436 (5.4) 116 (1.45) 8,098 (100.0)
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Figure 1 (A) Pictorial ESS, total group score according to age. Data are presented as mean (SD), n=8,098. P for trend, P<0.001; (B) pictorial
ESS grouped by age. Data are presented as mean (SD), n=8,098. Male, black line; Female, grey line. ESS, Epworth Sleepiness Scale; SD,

standard deviation.
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Figure 2 (A) Mean score of each of the eight items of the pESS. Data are presented as mean (SD); (B) specific pictorial ESS items scores
according to gender. Data are presented as mean (SD). Male subjects, black bars; female subjects, white bars. *P<0.05. ESS, Epworth
Sleepiness Scale; pESS, pictorial version of the ESS; SD, standard deviation.

agreement with historical data (Table 2). to the general population beyond the boundaries of local
primary care and secondary health service provision. Wider
access to the pictorial ESS in the general population by

Di .

iscussion use of modern media enabled us to collate demographic
The online use of the pictorial ESS provides valid and information from a large group of people within relatively
reliable data for assessing EDS and facilitates outreach short time, and to identify those who might be at risk
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Table 2 Ranking items of pictorial ESS and ESS from high to low score in three different studies, expressed as mean (SD)

Rank (high to low)

Our study pictorial ESS

Ghiassi et al., pictorial ESS (18)

Ghiassi et al., ESS (18)

Johns, ESS (11)

1 Q5; 2.18 (0.93) Q5; 2.14 (0.95) Q5; 2.12 (0.95) Q5; 2.47 (0.80)
2 Q2; 1.72 (1.00) Q2; 1.50 (0.92) Q2; 1.50 (0.89) Q4;1.53 (1.12)
3 Q1; 1.37 (1.00) Q1; 1.24 (0.93) Q7; 1.28 (0.97) Q1; 1.48 (1.05)
4 Q4; 1.29 (1.07) Q7; 1.22 (1.00) Q1; 1.18 (0.88) Q7; 1.31 (1.05)
5 Q7; 1.16 (1.03) Q4; 1.08 (1.02) Q4; 1.03 (1.01) Q2;1.30 (1.11)
6 Q3; 1.02 (0.95) Q3;1.02 (1.13) Q3; 0.89 (0.80) Q3; 1.30 (1.02)
7 Q6; 0.34 (0.68) Q6; 0.30 (0.62) Q6; 0.27 (0.49) Q8; 0.47 (0.87)
8 Q8; 0.27 (0.64) Q8; 0.28 (0.65) Q8; 0.24 (0.53) Q6; 0.39 (0.76)
Total ESS 9.35 (7.3) 8.78 (7.22) 8.51 (6.52) 10.25 (7.78)

Q, question; ESS, Epworth Sleepiness Scale; SD, standard deviation.

of undiagnosed sleep disorders. The pictorial ESS was
made available on a public website along with information
provided regarding sleep disorders and, specifically, OSA.
Although this point was not specifically tested, it is likely
that the online use of the pESS raised public awareness
about conditions associated with sleep disorders and OSA,
thereby helping to accelerate time to diagnosis and access to
treatment.

Male subjects were particularly sleepier in their 7
lifetime decade, while female subjects scored higher in their
3"'and 4" decade. Gender specific differences raise the
question of whether extrinsic (traditional social structures,
e.g., family during 3" and 4™ decade and retirement in the
7" decade) and intrinsic factors (hormonal influences and
prevalence of OSA) might contribute to subjective symptom
perception and differences in psychological “coping”, but
such assumptions remain controversial (20,21). The gender
specific differences in EDS, although statistically significant,
were small and, although important to a large population-
based cohort, they are unlikely to be clinically relevant for
the individual subject.

On the other hand, our data revealed that there is a
clear effect of age on the prevalence of EDS independent
of gender specific differences. Several studies describe that
there is no correlation between EDS and age (22-24), while
others demonstrate a preference for male adults with a
single peak or a bimodal distribution of EDS (4-6,25-27).
However, our data for the first time revealed that higher
scores in the pictorial ESS were associated with higher age,
although this might have been due to responder bias.

Wakefulness and vigilance in the elderly are affected
by decreased light exposure, inactivity, daytime naps,
bereavement, medical conditions and medication or
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degenerative changes of the central nervous system (28,29).
In addition, the circadian rhythm seems to change in
aging people. A higher prevalence of sleep disorders like
OSA, periodic limb movements, insomnia as well as other
co-morbidities associated with organic failures in the elderly
contribute further to more severe levels of EDS (2,26,29,30).
While marginal differences were observed between
genders regarding the percentage of sleepy subjects, male
subjects tended to score significantly higher overall. This
is in accordance with other studies that have proposed a
higher basic wake drive in women, resulting in less sleepy
behaviour and relatively lower scores in the traditional ESS
(30-32). Furthermore, male subjects are more likely to be
overweight and to have sleep disorders (9,33). Objective
data of standardized multiple measurements report
significantly shorter sleep latencies in men compared to
women, indicating that men are more sleepy than women
using objective measures (9,34) and the effect is even more
severe with older age (35). Furthermore, self-reported sleep
disturbance and tiredness are diminished in the elderly (36)
and, therefore, data provision to understand sleepiness
in public health scenarios becomes even more important
in order to provide an appropriate clinical service. In this
context it is of interest to note that lying down to rest in the
afternoon is a natural physiological tendency and this could
explain why this item was scored highest in our analysis.
On the other hand, two items that scored lowest might be
explained by low social acceptance and increased levels of
alertness: dozing off while sitting and talking to someone
and whilst being a passenger in a car stopped in traffic.
There are clear limitations to our approach of
capturing online data; no data were recorded regarding
multiple confounders (snoring, witnessed apneas, shift
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work, ethnicity, profession, literacy problems, socio-
economic factors). Participants were self-selected, leading
to a responder bias. This study is not a representative
observational study, because female subjects might be more
likely to use health-related websites. They may respond
on behalf of male partners; females are also more likely to
report sleepiness as a passenger in a car and thus our data
should be interpreted with caution.

Furthermore, the self-administered approach of the
online pictorial ESS further allows possible errors or
duplications, although the online version used allowed
only one item to be ticked per question in an attempt to
minimize possible errors. However, these limitations do
not negate the usefulness of modern media to reach out
to the general population on a large scale, raise awareness
of OSA, and support local services to identify healthcare
requirements. The large number of participants reveals the
enormous potential of modern and social media to reach
out to people for future research in this area.

Conclusions

The use of an online questionnaire, the pictorial ESS,
via a charitable webpage can help to raise awareness of a
common condition, OSA, which is commonly associated
with subjective EDS, with significant health consequences.
We detected a high prevalence of EDS in the general
population, greater than shown by other community surveys
(3,4,24,36). Those observations have been affected by
responder bias but, nonetheless, our findings have serious
implications on health burden in the general population
because of the sheer numbers of subjects enrolled.
Interestingly, in the studied population, gender and age
data related to the symptom of sleepiness in several ways,
and this had not previously been revealed by other studies,
indicating specific differences that will require future
evaluation.

Our approach might encourage clinical services to reach
out to the general population to raise awareness of EDS and
help to identify those at risk of undiagnosed sleep disorders.
Consequently, this action may help to shorten the time
to diagnosis and treatment. The large scale of our dataset
raises the potential that there might be systematic gender
and age specific differences in the perception of daytime
sleepiness. However, concepts of somnificity are complex
and multi-factorial and explaining the causes behind our
observations will require a more tailored approach.
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