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restless legs syndrome (rLS), or Willis-Ekbom Disorder, is a common neuro-
logical disorder involving an irresistible need to move the limbs, usually asso-
ciated with abnormal burning or itching sensations in the extremities.1 These 
abnormal sensations are provoked by rest or inactivity and, at least, temporar-
ily relieved by movement.2 While the legs are the most commonly affected 
limbs, it often spreads to other parts of the body, particularly the arms.3 Phan-
tom limbs can also be affected.4 It affects between 7.2% and 11% of the popu-
lation in Europe and North America5 and is twice as common in females as 
males.6
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rLS ranges in severity from an infrequent and mildly ir-
ritating throbbing sensation to incapacitating, whereby 
the urge for movement considerably affects the 
quality of life of the individual.7 The associated motor 
symptoms and extreme discomfort prevent sufferers 

from partaking in sedentary activities for extended lengths of 
time, making activities such as air travel or going to the cinema 
extremely challenging.3 Complications include sleep disturbance 
and fatigue, poor concentration, memory loss, anxiety, depres-
sion as well as the side effects of pharmacological therapy. rLS 
is often a long term or lifelong disease8 and these complications 
have been shown to therefore often adversely affect the patient’s 
personal relationships, work and general activities of daily living.9

Sleep disturbance and related complications
rLS follows a circadian pattern with symptoms initially occur-
ring during the night. As the disorder progresses the akathisia 
begins to also occur during the daytime but remains at its worst 
throughout the evening or night time.6 Almost all suffers seeking 
treatment for rLS report sleep disturbance as they may need to 
get up and walk around to relieve the symptoms several times 
throughout the night.10 In comparison with other common sleep 
disorders, rLS causes the greatest amount of chronic sleep loss.11 
The reduced total sleep time and sleep inefficiency has been 
found to correlate with the level of severity of the condition. In 
moderate to severe cases, sufferers of rLS have difficulty even 
lying still long enough to fall asleep and get an average of less 
than five hours of sleep a night.12 In mild cases, it can take over an 

hour of rest before symptoms start. These symptoms are often 
not severe enough to awaken the patient if they manage to fall 
asleep within this timeframe.13

This sleep disturbance is exacerbated by the increased number 
of periodic limb movements in sleep (PLMS) experienced by 
around 86% of patients.14 A periodic limb movement index 
of more than 5 [movements per sleeping hour] is considered 
larger than normal.1 Their frequency has been found to vary 
by the stage of sleep and time of night, generally occurring 
more often in the first third of the night.15 These semi-rhythmic 
uncontrollable movements consist of “a rhythmic extension 
of the big toe and dorsiflexion of the foot, lasting 0.5 – 5 s and 
occurring at a frequency of approximately one every 20–40s.”16 
PLMS have been shown to almost always cause heart rate and 
EEG disturbances, even if they are not severe enough to wake the 
individual.17

Sleep deprivation has been linked to an overall poorer 
quality of life. It causes brain hypometabolism, which is 
especially evident in the thalamus, prefrontal and frontal cortex, 
occipital cortex and Broca’s area.20 Decreased prefrontal cortex 
functioning leads to adverse effects on cognitive control, 
particularly executive functioning, attention and working 
memory.21 This mechanism is also responsible for the behavioural 
changes such as aggressiveness, social and interpersonal 
challenges as well as many of the motor and sensory symptoms 
associated with a lack of sleep. These include an intensified 
“muscle tonus and coexisting tremor”, delayed motor reactions, 
a higher sensitivity to pain, vision deterioration and perception 
difficulties, as well as unclear, monotonous speech.20

An intense emotional state is a consistent feature of sleep 
restriction, with suffers reporting increased feelings of 
depression, anxiety, paranoia, tension, frustration and anger.22 

In particular, studies have highlighted the high prevalence of 
depression and anxiety in rLS patients. This two to four fold risk 
is thought to result from the combined effect of reduced sleep, 
a lack of energy, pain and the social isolation often observed in 
those suffering from rLS.23,24 Treatment is complicated by the 
ability of many antidepressant medications to worsen or even 
induce PLMS.25 There is a clear link between many other major 
psychiatric conditions, such as chronic schizophrenia, and a lack 
of sleep.26

The daytime fatigue associated with reduced sleep leads to 
concentration difficulties, decreased motivation, increased error 
making and overall decreased work performance.27In hazardous 
situations, such as when operating a machine or vehicle, this 
can yield disastrous consequences for the rLS patient.20 Chronic 
sleep loss has been associated with an increased risk of obesity, 
type-2 diabetes, coronary heart disease and stroke.28, 29 Sleep 
exerts major effects on neuroendocrine function, blood pressure 
and glucose regulation.30 Sleep deprivation leads to reduced 
carbohydrate tolerance, increasing one’s risk of developing 
diabetes. It also leads to an increased ratio of ghrelin to leptin in 
the plasma as well as increased subjective hunger and appetite.31 
Moreover, a strong positive correlation has been shown between 
this heightened subjective feeling of hunger and the levels of 
increased ghrelin and decreased leptin in the blood of sleep 
deprived individuals.31 restriction of sleep has been shown to 
activate stress system functions, causing increased sympathetic 
and decreased parasympathetic effects on the cardiovascular 
system. This presents as a significant increase in heart rate and 
systolic blood pressure when measured the following day.32 
Overtime this increase in blood pressure puts individuals at a 
significant risk of hypertension leading to further adverse effects 
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on the cardiovascular system, such as coronary artery disease or 
stroke.33

Side effects of pharmacological treatment
rLS most often occurs as a primary condition without an identifi-
able pathological cause, however it may also present as a second-
ary disorder linked to iron deficiency, dopaminergic dysfunction, 
neurotransmitter alteration, immune dysfunction, pregnancy or 
end-stage renal disease.10,6 Pharmacologic treatment should only 
be prescribed if symptoms are clinically compelling, that is, if it 
significantly impacts the patient’s sleep and daytime function-
ing.34 Current treatment options are aimed at symptomatic 
control and include dopamine agonists, levodopa, benzodiaz-
epines, opioids, anticonvulsants and iron supplements. Many of 
these have the ability to exacerbate symptoms of rLS, or have 
side effects which further impair one’s quality of life.35 Therefore 
it is necessary to keep dosages to the minimum effective level, 
monitor the patient carefully and never exceed the maximum 
recommended drug dosage.11

Dopamine agonists such as ropinirole, rotigotine or 
Pramipexol are usually used as the primary therapy for patients 
with moderate to severe symptoms.36 They greatly reduce rLS 
symptoms, PLMS and slightly improve patient sleep outcomes.37 
However, adverse effects are common. These include low blood 
pressure, an increased incidence of cardiac valvular fibrosis and 
other fibrotic side effects, headaches, nausea, light-headedness, 
somnolence, insomnia, hallucinations, peripheral oedema 
and nasal congestion, as well as skin irritability in the case of 
rotigotine.11,38,39 In certain countries patients are strongly advised 
against driving because of the risk of fatigue.39 The results 
of three different studies indicate the occurrence of minor 
side effects in 40 – 57% of patients, while therapy had to be 
discontinued in 5 – 20% of cases due to major adverse effects.40

The use of dopamine precursors, such as levodopa, is also 
a common short-term treatment for restless legs syndrome.41 
However, dopaminergic therapy has the ability to cause 
augmentation, impulse control disorders and rebound with 
higher dosages and long term use.38 Augmentation causes 
symptoms to become more severe. Along with an increase in 
intensity, they may occur earlier in the day, appear more rapidly 
when at rest and are more likely to spread to other areas of the 
body .11

Anticonvulsants (Alpha-2-delta ligands) such as Gabapentin 
Enacarbil, Pregabalin and Gapapentin, also cause a reduction 
in the sensory symptoms associated with rLS, improve sleep 
efficacy and patient quality of life.42 There has been no evidence 
of augmentation or impulse control disorders.33 They do, 
however, have a tendency to cause further drowsiness, dizziness, 
headaches, fluid retention and dry mouth.11, 43

An intense emotional state is a consistent feature of sleep 
restriction, with suffers reporting increased feelings of 
depression, anxiety, paranoia, tension, frustration and anger.

As regards auxiliary treatments, low-potency opioids or 
opioid-like drugs including oxycodone, methadone, tramadol 
and codeine are used to reduce pain and provide relief from 
sensory and motor symptoms.39, 44 An adequate analgesic dosage 
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puts one at risk of developing dizziness, worsening of sleep 
apnoea, nausea or vomiting, constipation, urinary retention 
and, most concerning, respiratory depression due to the direct 
action of opioids on the respiratory centres in the brainstem. 
The addition of naloxone can help prevent gastrointestinal side 
effects.45 Patients are also at risk of developing addiction with 
long-term prescription.39 Benzodiazepines, such as clonazepam, 
work as sedatives to help sufferers sleep.11 Unwanted side effects 
include daytime sleepiness, loss of balance and ‘blunting of 
consciousness’, especially in elderly patients.39 In secondary 
rLS caused by iron deficiency, intravenous iron dextran or 
oral iron supplements are often used in conjunction with the 
above treatments in order to raise serum ferritin levels to at 
least 75 μg/L.46 Nausea, vomiting, constipation, diarrhoea and 
dark coloured stool are common uncomfortable side effects 
associated with iron treatment.47
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