
R E V I E W  A R T I C L E

 .Introduction

Excessive daytime sleepiness (EDS) is the primary concern for 
many patients presenting with sleep disorder and a significant 
public health problem. The International Classification of 
Sleep Disorders (ICSD-2) includes EDS as an essential feature 
for three diagnostic categories: narcolepsy, hypersomnia and 
behaviourally induced insufficient sleep syndrome. However, 
it is also associated with a wide range of diseases, including 
psychiatric and neurological disorders, pulmonar y and 
cardiac conditions (Table 1). Frequently, there may not be 
an identifiable cause and the only diagnosis possible is that of 
idiopathic hypersomnia. However, the most common causes 
may be found in a disturbance of sleep quality, sleep quantity or 

other contributors. Most frequently, insufficient sleep duration is 
responsible for this symptom. This review will give an overview 
of some of the most common causes of EDS encountered in 
clinical practice and identify important risk factors for sleepiness 
in the community.

 .Prevalence of EDS

The prevalence of self-reported insufficient sleep or excessive 
daytime sleepiness in the general population has proved difficult 
to estimate. This is partly due to the lack of a standard definition 
of EDS, with some studies asking subjects to estimate the 
severity of their daytime sleepiness, others the number of days 
per week they experience EDS and others using the Epworth 
Sleepiness Score (ESS) to assess sleepiness. This score ranges 
from 0, indicating no daytime sleepiness, to a maximum of 24 (1). 
The latest “Sleep in America” poll conducted by the American 
Sleep Foundation found that 18% of respondents scored 10 points 
or more on the ESS, qualifying them as excessively sleepy (2). 
Other findings vary significantly. For example, a Japanese study 
which asked participants “Do you fall asleep when you must 
not sleep (for example when you are driving a car)?” identified 
a prevalence of 2.5% (3), whilst a recent Norwegian study in 
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which the ESS was administered over the telephone found that 
17.7% of participants had an ESS of 10 or more (4). A US study 
where EDS was identified based on a moderate or severe rating 
for the questions “do you feel drowsy or sleepy most of the day 
but manage to stay awake?” and “do you have any irresistible 
sleep attacks during the day?” reported a prevalence of 8.7% (5) .

EDS is associated with poor performance in the workplace (6) 
and reduced quality of life with serious economic consequences: 
a recent Australian study estimated the economic costs of 
sleepiness at $AUS 4.5 million (approximately £4 million or $4.6 
US Dollar), or 0.8% of GDP (7). Importantly, sleepy drivers are 
at greatly increased risk of involvement in road traffic accidents, 
which are also more likely to be fatal due to the driver’s failure to 
brake before impact (8).

 .Measuring sleepiness

Multiple Sleep Latency Test (MSLT) and ESS 

The ESS is the most widely used subjective measure of 
sleepiness. This takes the form of a questionnaire where patients 
rate their perceived likelihood of falling asleep in eight everyday 
situations, to give a score from 0-24 points (1). Although the test 
is quick and easy to administer, it is dependent on the subject’s 
interpretation of the rating system. It may be less reliable in 
very sleepy patients and can be affected by social, cultural and 

psychological factors such as anxiety or depression, and gender 
(9,10). The best available objective measure of sleepiness is 
mean sleep latency, as measured by the MSLT, where patients 
take successive naps at 2 hour intervals and the time to sleep 
onset is measured using polysomnographic criteria. Generally, 
a mean sleep latency of less than 15 minutes is considered 
being mildly sleepy, less than 10 minutes is moderately and 
less than 5 minutes qualifies as severely sleepy (11). However, 
both objective and subjective measures of sleepiness may be 
confounded by factors such as the patient’s motivation to stay 
awake (12), sleep hygiene or the previous night’s sleep quality 
and quantity.

Hypersomnia vs. fatigue

When investigating potential causes of EDS, it is important 
to distinguish between fatigue and excessive sleepiness, 
or hypersomnia. Fatigue is, like hypersomnia, a common 
complaint in general practice; it is a poorly defined feeling of 
exhaustion or strain associated with many chronic diseases 
and psychiatric disorders (13). Importantly, severely fatigued 
patients will not necessarily be sleepy, suggesting that the 
underlying pathologies are distinct. However, in clinical 
practice it can be difficult to distinguish between the two and 
there are recognised cases where fatigue and sleepiness may 
not be clearly defined (Table 2).

Table 1. Common causes of/contributors to excessive daytime sleepiness.

Sleep deprivation Fragmentation of sleep Primary CNS 

hypersomnias

Neurological Psychiatric Other organic 

disease

Medications

Behavioural Obstructive sleep 
apnoea

Narcolepsy with/
without cataplexy

Parkinson’s disease and 
other neurodegenerative 
disorders

Depression/
other mood 
disorder

Congestive 
heart failure

Benzodiazepines

Circadian rhythm 
sleep disorders

Restless legs 
syndrome

Idiopathic 
hypersomnia

Multiple sclerosis Anxiety 
disorders

Chronic renal 
failure

Barbiturates

Altered sleep 
phase

Periodic limb 
movement disorder

Parasomnias Stroke Schizophrenia/
other psychotic 
illness

Liver failure Alcohol

Jet lag Environmental causes 
of fragmented sleep

Cyclic or episodic 
hypersomnias

Epilepsy Post-traumatic 
stress disorder

Malignancy and 
paraneoplastic 
syndromes

Gamma-
hydroxybutyric 
acid

Menstrual-related 
sleep disorder

Structural brain disorder Obesity 
hypoventilation 
syndrome

Opiates

Kleine-Levin 
syndrome

CNS tumours Anti-epileptics

Stimulant 
withdrawl
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 .Causes of EDS

Sleep apnoea and sleep-disordered breathing

The most commonly encountered cause of EDS in a clinical 
setting is obstructive sleep apnoea (OSA). Sleep apnoea results 
from total or partial occlusion of the upper airway during sleep, 
causing apnoeas and hypopnoeas that lead to intermittent 
hypoxia, arousal from sleep with resulting sleep fragmentation 
and disturbed sleep architecture. OSA can be reliably diagnosed 
by using overnight polysomnography studies to assess the 
number of apnoeas-hypopnoeas per hour of sleep: the apnoea-
hypopnoea index (AHI). According to the American Academy 
of Sleep Medicine criteria, an AHI of 5-15 events per hour 
represents mild OSA, an AHI of 15-30 as moderate OSA and an 
AHI>30 as severe. However, this criteria also considers the degree 
of EDS, which may not correlate with the severity as measured by 
the AHI. OSA is common worldwide, with the proportion of 30-
60 year old adults in the USA with an AHI ≥5 estimated at 24% 
of men and 9% of women (9). In Europe, estimates of 26% of 
men and 28% of women with an AHI ≥5 have been reported 
(14), whilst 9% of Hong Kong males were found to have an AHI 
≥5 (15). The percentage of participants with OSA associated 
with EDS was lower in both the USA study (4% of men and 
2% of women) and the Hong Kong study (4% of participants), 
suggesting that OSA is highly prevalent but often asymptomatic. 
In the USA , it  is  estimated that 75-80% of those w ith 
symptomatic OSA are undiagnosed, representing a significant 
population who could benefit from treatment (16).

Patients are rarely aware of night-time disturbance other 
than snoring, but may complain of excessive sleepiness during 

the daytime or involuntarily falling asleep. Well recognised 
risk factors for this condition include an increased BMI, neck 
circumference, increased age, alcohol use, male gender and 
anatomical variations which narrow the upper airway.

A hypothesised mechanism for sleep disruption in obesity is 
that excess tissue around the pharynx narrows the airway, impacting 
on the critical occlusion pressure of the upper airway (17) and 
disrupting breathing during sleep. However, this theory has 
been criticised by a number of authors, who argue that the 
physical effects of increased fat cannot account for the degree of 
disruption to breathing.

The factors determining EDS in OSA are not well understood; 
the severity of OSA measured by AHI does not correlate well 
with the presence or degree of daytime sleepiness. Early studies 
found no link with sleep fragmentation and inconsistent results 
regarding the significance of intermittent nocturnal hypoxaemia 
(INH) (18,19). However, nasal continuous positive airway 
pressure (CPAP) to correct INH in OSA, has proved to be an 
effective treatment for EDS, especially for those with a high 
AHI or severe sleepiness (20). Colt et al. suggested that this 
may be due to the correction of sleep fragmentation, rather 
than the elimination of INH. They studied OSA patients with 
nasal continuous positive airway pressure (CPAP) treatment to 
avoid apnoeas and hypopnoeas and correct sleep fragmentation, 
with or without the induction of INH. INH was induced by 
the intermittent addition of 100% nitrogen to the air delivered 
via CPAP. After 2 nights of treatment, there was no significant 
difference in the change of mean sleep latency in the MSLT 
observed in each group, leading the authors to suggest that 
nocturnal hypoxemia was not relevant to the pathogenesis of 
EDS. However, this study involved only 2 nights of INH and 

Table 2. Selected causes of fatigue.

Neurological Pyschiatric Gastro-intestinal Endocrine Cardiovascular 
and respiratory

Medications Other organic 
disease

Other

Parkinson’s disease 
and other 
neurodegenerative 
disorders

Depression / 
other mood 
disorder

Inflammatory 
bowel disease

Hyper/
hypothyroidism

Congestive 
heart failure

Beta blockers Malignancy and 
paraneoplastic 
syndromes

Chronic 
fatigue 
syndrome

Multiple sclerosis Anxiety 
disorders

Nutritional 
deficiency

Cushing 
syndrome

Atrial 
fibrillation

Antihistamines Bacterial or 
viral infection

Insomnia

Stroke Schizophrenia / 
other psychotic 
illness

Hepatitis Addison’s 
disease

COPD Corticosteroids Systemic lupus 
erythematosus
 

Chronic 
pain 
syndromes

Epilepsy Post-traumatic 
stress disorder

Liver failure Asthma Diuretics Rheumatoid 
arthritis

Structural brain 
disorder

Anorexia / other 
eating disorder

Renal disease

CNS tumours Anaemia
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in this short-term design EDS may not significantly change; 
it is therefore unlikely to be a valid model of the pathological 
mechanism in OSA . OSA patients experience nocturnal 
hypoxemia over many years, a chronic process which is thought 
to cause daytime cognitive dysfunction and damage wake-
promoting networks (21) and experience shows that sleep 
apnoea patients, even when controlled with CPAP therapy, 
may require weeks or even months of treatment to experience 
significant changes in their level of sleepiness. 

Many studies may have failed to identify clear risk factors for 
hypersomnolence because they attempted to evaluate a large 
number of variables in OSA patients with varying degrees of EDS. 
In a comparison of two groups of OSA patients with either severe 
EDS {mean [standard deviation, SD] ESS 17 [3] points, MSLT 4 
[1] min} or no EDS, {ESS 5 [2] points, MSLT 16 [3] min}, Mediano 
et al. found that the EDS group had significantly increased sleep 
efficiency and worse nocturnal intermittent hypoxaemia (22). No 
significant difference was found in the apnoea-hypopnoea-index 
(AHI), arousal index or architecture of sleep phases. However, 
this study failed to control for the possible presence of obesity 
hypoventilation syndrome (OHS) in the EDS group (23). OHS 
patients are those who are obese and hypercapnic (PaCO2 >45 
mmHg or >6 kPa) without other causes of hypoventilation. In 
contrast, OSA patients are neither hypoxic nor hypercapnic by 
day (24). Patients with OHS are known to suffer worse daytime 
sleepiness than isolated OSA patients matched for age, AHI and 
body mass index (BMI) (25), potentially confounding the results 
of Mediano et al. Despite this, the consistent association between 
nocturnal hypoxaemia and EDS suggests that there may be a 
linking pathogenic mechanism.

Autonomic arousals during sleep have been discussed as 
another cause of EDS in patients with sleep-disordered breathing. 
These arousals involve brainstem nuclei which control sleep and 
wake cycles as well as cardiac function, leading to autonomic 
changes without changes to the EEG (26). OSA patients with 
EDS have an increased ratio of low to high frequency heart rate 
power (LF/HF) during sleep, a feature which is used to describe 
vagal and sympathetic tone (27). An elevated LF/HF power ratio 
indicates an increase in sympathetic output to the heart, possibly 
caused by repeated autonomic arousals. The significance of the 
LF/HF power ratio remains when OHS patients are excluded, 
whilst no difference in AHI and nocturnal hypoxaemia is found 
between patients with or without EDS (28). This evidence 
suggests that lower oxygenation and increased sympathetic 
cardiac tone during sleep are key factors contributing to EDS in 
patients with sleep-disordered breathing.

Periodic Limb Movement Disorder (PLMD) and Restless Legs 
Syndrome (RLS)

Periodic limb movement disorder (PLMD) is another commonly-

encountered sleep disorder and potentially a cause of daytime 
sleepiness. It was initially identified in patients with RLS, with 
approximately 80% of RLS patients undergoing polysomnography 
found to have PLMD (29). However, PLMD is recognised as a 
separate condition from RLS (11). PLMD patients experience 
involuntary, but non-epileptic, stereotypical movements of their 
limbs, especially during non-rapid eye movement (NREM) 
sleep and during the 1st half of the night (30). Up to 25% of 
those presenting with other sleep disorders, such as OSA, rapid 
eye movement (REM) sleep behaviour disorder or narcolepsy 
may also suffer from PLMD (31) which, in part, explains the 
difficulties in understanding the effects of isolated PLMD. PLMD 
is commonly thought to be under-diagnosed, with prevalence 
in the community estimated at 3.9% (32). Several studies have 
suggested a role for dysregulation of dopaminergic transmission 
in the pathogenesis of PLMD, supported by the observation that 
dopamine agonists can be an effective treatment (33). 

Recent work to establish the cause of EDS in PLMD has 
focused on the presence of autonomic arousals seen in this 
disorder. It is not obvious whether PLMs cause the arousals or are 
a reflection of altered autonomic function, although the periodic 
nature of movements in PLMD has led to comparisons with the 
“cyclic alternating pattern” (CAP) sometimes visible on the EEG 
and used as a marker of arousal instability during sleep (34). 
This pattern consists of the background EEG pattern (phase B) 
interspersed with bursts of delta wave activity (phase A). In 1996, 
Parrino et al. demonstrated that PLMs are mostly present during 
periods of CAP, and that there are increased limb movements 
during phase A activity. Ferrillo has suggested that this signifies 
that cortical arousals in PLMD are synchronised with a brainstem 
network regulating cardiovascular and respiratory changes, an 
arrangement which also underlies the CAP (35). 

More recently, polysomnographic data from PLMD patients 
was used to examine the temporal relationship between changes 
in the EEG, heart rate and limb movements in both REM and 
NREM sleep. A number of studies have detected autonomic 
activation several seconds before either limb movement or EEG 
changes, suggesting that sympathetic activation leads to sub-
cortical activation and facilitation of both cortical arousal and 
PLM (36). This, similarly to patients with sleep-disordered 
breathing, implies that sympathetic over-activity and not the 
PLMs may be the cause of sleep disruption, resulting in EDS.

EDS in the general population

Outside of the clinical setting, EDS is a widespread problem in 
the community, with estimated prevalence as high as 18% (2). 
A number of factors contribute to EDS and this may range from 
chronic insufficient sleep to poor sleep hygiene, use of modern 
media in bed and female gender. However, it can be difficult to 
identify significant risk factors. Interviews with 1997 16-93 year 
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olds in the UK, carried out by Groeger et al., found that 18% 
of subjects reported insufficient sleep on most nights; 58% of 
participants had suffered sleep problems on at least one night 
during the previous week (37), which was similar to the US sleep 
survey findings (2). However, only 5% of respondents reported 
sleeping less than 5 hours a night, with little gender difference in 
self-reported sleep duration (37). 

The importance of long-term sleep insufficiency is unclear. 
Bonnet and Arand have argued that even small reductions of 
sleep time may have significant effects on the mean sleep latency 
and that reduced awareness due to sleepiness should be a serious 
public health concern (38). A study showed that loss of two hours 
of sleep can cause a 32% reduction in MSL (39). However, there 
is conflicting evidence, including animal studies, indicating 
that sleep times extend beyond those required if there are few 
incentives to stay awake, and this may have serious implications 
considering the social background of subjects and potential 
associations with underlying depression. Additionally, normal 
subjects will sleep for longer than usual in the right environment, 
even when EDS is not detected in the MSLT (40), suggesting 
that sleep times alone are of little use in estimating the severity of 
sleep disorders in the community. 

Obesity and EDS

Obesity is a factor consistently linked to daytime sleepiness (41), 
with obese subjects twice as likely to report EDS than non-
obese individuals (5). Whilst the increased prevalence of OSA in 
obese subjects may account for some of this difference, obesity is 
associated with hypersomnolence even in the absence of sleep-
disordered breathing (5,42,43). The reasons for this are not fully 
understood, although a number of factors have been shown 
to be predictive of EDS in obese patients, suggesting that the 
underlying mechanism is multifactorial. 

Perhaps unexpectedly, a study of obese patients presenting 
for bariatric surgery found that AHI is not predictive of daytime 
sleepiness (44), suggesting that other factors may be more 
important than the presence of OSA. A recent cross-sectional 
study of OSA patients also found that obesity and depressive 
symptoms, but not AHI, were predictive of EDS (45). Even 
snoring has been found to be a predictor of sleepiness 
independently of AHI and other sleep parameters (46). The 
importance of factors other than sleep disordered breathing 
could also explain why CPAP therapy sometimes fails to correct 
EDS, especially in those with mild OSA (20).

Metabolic disruption and chronic inflammation in obesity 
may be more relevant to EDS than the mechanical effects of 
excess weight. This hypothesis may be underlined by the fact that 
adipose tissue is the largest endocrine organ, producing multiple 
adipokines. Vgontzas and colleagues have suggested that daytime 
sleepiness in obesity is a manifestation of a metabolic abnormality 

leading to hyperarousal at night and hypoarousal during the day. 
This was based on their observations that obese subjects have 
shorter sleep latencies and maintain sleep more effectively during 
the day, but have difficulty falling asleep and maintaining sleep 
at night. They also identified differences in sleep architecture, 
with obese patients experiencing more REM sleep in the early 
hours and less REM sleep in the later part of the night compared 
to controls. This latter point could indicate a circadian shift of 
REM sleep in the obese. In addition, levels of insulin and pro-
inflammatory cytokines such as interleukin-6, tumour necrosis 
factor alpha (TNF-α) are increased in the obese, supporting the 
hypothesis that obesity is a chronic inflammatory state.

Vgontzas’s group examined whether these metabolic 
disturbances directly cause hypersomnolence by trialling the 
use of etanercept, an anti-TNF drug, to treat EDS in obese 
patients with OSA over three weeks. The mean sleep latency of 
the treatment group increased by 3.1 (1.0) min in the MSLT 
(P<0.05) (47), but, although this is a statistically significant 
result, this study involved only eight patients and larger-scale 
studies may be needed to provide further understanding of the 
efficacy of such medical treatment.

Depression and EDS

In both obese and non-obese subjects, depression is strongly 
associated with sleepiness. However, 70% of those with 
depressive disorder complain of difficulty initiating and 
maintaining sleep and, thus, insomnia and fatigue rather than 
daytime sleepiness are often regarded as the most important 
problems, with a number of studies confirming the importance 
of insomnia as an independent predictor of suicidal ideation 
and behav iour (48,49).  Most cl inical  rating scales for 
depression enquire about fatigue and tiredness rather than EDS 
specifically, so the significance of sleepiness in depression may 
be underestimated (50). Daytime sleepiness has been shown 
to correlate with increased depression tendency scores in the 
general public (51) and, in addition, patients with OSA have 
high rates of depressive disorders (15-56% of patients vs. 6-7% of 
the healthy population) (52,53). 

Examination of the link between sleepiness and depression 
is further complicated by the fact that both are influenced by 
other factors such as medication, comorbid systemic disease, 
alcohol use and anxiety. One approach to further understand 
these interactions has been to explore the role of genetic 
factors; both depression and daytime sleepiness are moderately 
associated with heritability (coefficients between 38-48% 
for EDS (54,55) and 16-55% for depression (56,57). A large 
number of genes show an association with depression, especially 
within the serotonergic system (58,59), but only a small number 
of gene association studies for EDS has been completed. A 
cross sectional study of elderly twins found a significant genetic 
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correlation of 0.4, suggesting the presence of genes which affect 
both conditions (50). Association of EDS has been found with 
variations in the orexin/hypocretin gene OC2R (60), and in 
narcoleptic patients with the catechol-O-methyltransferase 
(COMT) gene necessary for degradation of dopamine (61). 

Age and EDS

The prevalence of EDS also changes with age, with a number of 
studies finding increased EDS in the very young and very old. 
Prevalence of EDS decreases in those over 35 year olds, and 
increases again in the over 75 year olds range (5). EDS in the 
young is most likely due to insufficient sleep, whilst sleepiness 
in the old is more commonly associated with health problems 
such as diabetes and cardiovascular disease. Additionally, both 
sleep efficiency and sleepiness become less common in middle 
age, suggesting that EDS in older people is not solely due to 
less efficient sleep, but may also hint at changes in the everyday 
routines that working life demands. Another suggested mechanism 
is that hormonal sleep homeostasis is disrupted in older people. 
This is supported by the observation that administration of an 
arousal-promoting hormone, such as corticotrophin-releasing 
hormone, at the beginning of sleep causes more sleep disturbance 
in older subjects than younger (62).

Other risk factors for EDS

Cross-sectional studies have proved useful in identifying other 
risk factors for EDS in the general population, including shift-
work, poor sleep hygiene (e.g., using mobile phones before 
bedtime) and loneliness (63,64). Shift work sleep syndrome, 
a type of circadian rhythm disorder in which patients have 
difficulty falling asleep and waking up, is a well recognised cause 
of EDS (65) estimated to affect about 10% of those who work 
irregular hours (66). Working outside of daylight hours disrupts 
the circadian sleep-wake cycle and decreases both the duration 
and efficiency of sleep (67). A recent study of over 3,000 people 

found that night workers were 2.7 times more likely than day 
workers to feel moderately to severely sleepy at work (68). 
Additionally, sleepiness is a commonly encountered symptom 
in serious systemic disease. Examples include cardiac failure, 
respiratory illness (e.g., COPD), malignancy and a range of 
neurological conditions (69-73).

 .Medication

People suffering from EDS may self-medicate or use caffeine, 
exacerbating the problem. Caffeine increases sleep latency and 
reduces both total sleep time and the percentage of stage 4 sleep (74). 
These effects are most likely due to its antagonism of the A1 
and A2A adenosine receptors distributed widely throughout the 
central nervous system (CNS) (75,76). Adenosine is known to 
inhibit cholinergic neurons located in the basal forebrain which 
are involved in arousal, so caffeine may promote wakefulness by 
disinhibiting this system (77). However, it is difficult to assess 
the impact of caffeine in the population due to the wide variety 
of caffeine sources and the inconsistency of caffeine intake. A 
British population-based study found that high consumption 
(>6 cups of tea or coffee per day) was associated with higher 
rates of severe sleepiness (78) compared to moderate caffeine 
intake. However, it remains unclear to what extent lifestyle issues 
may contribute to these results. Therefore, lifestyle adjustment 
and sufficient sleep quantity and quality (sleep hygiene) should 
be at the centre of therapeutic efforts, but if such measures are 
insufficient adjunct stimulant therapy (e.g., modafinil) may be 
used.

 .Summary

Daytime sleepiness is a common, debilitating and potentially 
dangerous symptom, which is likely to be under-recognised. It 
can be caused by multiple contributors, usually interfering with 
sleep quantity and sleep quality (Table 3). Patients with OSA 
often, but not invariably, suffer from hypersomnolence as a result 

Table 3. Hypothetical factors contributing to EDS in certain conditions.

Obesity OSA PLMD Lifestyle factors Non-modifiable 
factors

Physical effects of excess weight Intermittent 
nocturnal hypoxemia

Altered sleep 
architecture

Insufficient sleep 
quantity or quality

Age

Altered sleep architecture Altered sleep 
architecture

Interrupted 
sleep

Excessive 
caffeine intake

Genetic 
factors

Metabolic disruption Damage to wake-promoting 
neural networks

Autonomic 
dysregulation

Obesity hypoventilation syndrome Autonomic dysregulation
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of poor nocturnal oxygenation and dysregulation of autonomic 
function. It is thought that these factors damage neural 
networks involved in wake promotion and disrupt sleep through 
autonomic arousals. In PLMD, the finding that autonomic 
changes precede the cortical activation causing leg movement 
suggests that an underlying disorder of autonomic regulation 
leads to disrupted sleep. Additionally, clinicians should be 
aware of factors which put their patients at high risk of EDS, 
including shift work, obesity, depressive symptoms and poor 
sleep hygiene. Of these, further investigation of the hypothesised 
mechanisms by which obesity may cause EDS are of particular 
interest, due to the widespread prevalence of both of these 
conditions. Treatment should always focus on the underlying 
cause, promoting appropriate sleep quantity and quality by 
establishing good sleep hygiene. Available stimulant therapy 
may be used as adjunct in certain cases. To optimise treatment 
of patients with EDS, it will be important to consider the wide 
range of unidentified risk factors which may be contributing to 
this symptom.
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