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Clinical update: melatonin and sleep disorders
Josephine Arendt, Eus JW Van Someren, Richard Appleton, Debra J Skene and
Torbjorn Akerstedt

ABSTRACT – The hormone melatonin is increasingly used for the treatment of certain sleep disorders, particularly those related to disturbed biological rhythms. This article summarises current
knowledge of its mechanism of action and identifies situations where there is good evidence for its
efficacy. The authors provide advice, based on
their own experience and consistent published
data, concerning the dose range of melatonin to
be used and the critically important question of
the timing of treatment. Anecdotal evidence for
the use of melatonin needs to be replaced by
data from well-controlled, preferably multi-centre,
randomised clinical trials.
KEY WORDS: blindness, children, circadian
rhythm, elderly, jet lag, melatonin,
neurodisability, shift work, sleep

different therapeutic conditions need to be specified
so that the true therapeutic potential can be assessed.
It is estimated that there are over 80 sleep disorders
and approximately 30% of the adult population will
experience problems with initiating or maintaining
sleep in any one year.2,3 Children with neurodisabilities and severe visual impairment also frequently
suffer from disturbed sleep, as do their families. Sleep
disorders therefore pose a significant individual but
also public health problem, particularly in those
patients with a long-term sleep disorder most commonly treated with hypnotics, including benzodiazepines and non-benzodiazepines. These drugs,
however, have the potential to induce addiction,
cause withdrawal symptoms or trigger rebound
insomnia and have other adverse effects that increase
with advancing age.4

Mechanism of action of melatonin
Introduction
Despite its controversial past, melatonin has been
and continues to be used by healthcare professionals
to treat certain sleep disorders.1 There is growing
clinical evidence to support the use of melatonin
within specific groups of patients with problems
related to sleep timing and consolidation, such as the
blind, delayed sleep-phase syndrome (DSPS)
patients, the elderly, children with neurodisabilities
and other sleep disorders. A meeting held in 2007 at
the Royal Society of Medicine brought together over
56 healthcare professionals with an interest in sleep
disorders to discuss the current use of melatonin in
Europe. It became clear that most of the delegates
were attending to seek a greater understanding of
melatonin and guidance on its use, despite the fact
that the majority were currently prescribing the
drug. The use of melatonin is frequently based on
anecdotal evidence or small clinical trials and there is
little uniformity in the doses and formulations being
used (at least 40 preparations are available across
Europe, the vast majority of which are non-pharmaceutical grade material). The conclusion from the
meeting was that clear guidelines for melatonin use
are required and there is a need for clarification of
the dose, formulation and timing of melatonin
administration. The effects, or absence of effects, that
can be expected within specific groups of patients in
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Melatonin is a chronobiotic, a hormone that adjusts
the timing of the central biological clock, including
the timing of the sleep-wake cycle.5,6 During the daytime hours exogenous melatonin lowers core body
temperature and increases sleep propensity.
Melatonin is normally secreted during darkness and
the endogenous hormone serves to reinforce ‘darkness
physiology’. Levels begin to rise in the evening, with
peak concentrations being reached between 02:00 and
04:00 in adults. Mistimed (or, in some reports, lowered) melatonin production is associated with chronic
or intermittent disturbances in sleep onset and/or
duration. Providing a suitably timed exogenous
source of melatonin can assist in realigning the sleepwake cycle and restore sleep patterns.6,7

Efficacy, dose and timing of treatment
There is no doubt that the prescribing of melatonin
is continuing to increase despite a poor scientific
base, and with no consistent guidance on the dose
and when it should be given. This has been recognised by the NHS which is funding at least one
national randomised controlled trial in children with
neurodevelopmental delay and impaired sleep, which
commenced in late 2007 and with results expected in
late 2009.
Limited clinical trials to date have shown that
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melatonin positively improves sleep disturbances in blind
patients and in DSPS in adults.6,7,8 Some, but not all reports have
shown positive effects on sleep disturbances in the elderly.9,10
Positive effects on sleep have also been found in very old and
demented elderly, although potential adverse effects on mood
may limit its use to low doses or use in combination with bright
light.11 Melatonin is also recognised to be helpful in individuals
suffering the effects of shift work and jet lag.12,13 In field studies
on shift workers the application of melatonin to improve alertness and sleep has had some modest success,14 but much still
remains to be understood. The use of melatonin to treat jet lag
has provided some inconsistent results but most studies report
beneficial effects when the dose is correctly timed.12,13 There is
little evidence for its efficacy when the appropriate timing of
treatment is unpredictable, for example after short stopovers.
Additionally, a significant decrease in time to sleep onset
occurs in children with neurodisabilities,15 and more recently in
healthy and attention-deficit/hyperactivity disorder children
with idiopathic chronic sleep onset insomnia and with phasedelayed melatonin production.16
Table 1 outlines the doses of melatonin for sleep disorders in
various groups of subjects as presently advised by the authors.
No particular formulation is specified since there are very few
comparative data.
Recent meta-analyses have disagreed regarding the therapeutic benefits of melatonin,9,17,18 and the conclusions of
Table 1. Doses of melatonin for sleep disorders in various
groups of subjects as presently advised by the authors.

Indication

Suggested
dose (mg) Timing of dose

Elderly and
demented elderly

0.5

Long-term repeated daily
intake at a regular, fixed
time of day, just before
habitual bedtime

Jet lag

0.5–5

Requires specific instructions
depending on circadian
status, flight details and
number of time zones crossed

Blind

0.1–5

For non-24 hour sleep–wake
cycle disorder, initial timing to
advance the internal clock,
after realignment,

maintenance
timing just before normal
bedtime. Treatment started
in a ‘good’ sleep phase,
just before normal bedtime is
usually successful
Delayed sleep-phase
syndrome

0.5–5

Initial timing to advance the
internal clock (usually late
afternoon/early evening),
after realignment,
maintenance timing just
before normal bedtime

Children with
neurodisabilities

0.5–12

20–30 min before normal
bedtime
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Buscemi et al18 have been disputed.19,20 The most likely reason
for inconsistent results particularly in field studies, is that melatonin treatment was incorrectly timed. This point is not fully
appreciated. If a phase advance is required and treatment is
timed to delay the internal clock, for example, the opposite of
the desired result may be obtained. The large differences in individual response to, for example, night shift or jet lag, mean that
timing treatment is difficult unless internal clock timing is
known.5,12 A consensus does exist, however, that melatonin is a
safe treatment with appropriate dosage and timing.9,17,18,10,21

Conclusions
There is only limited clinical evidence and a growing tranche of
anecdotal evidence on the use of melatonin to date. Clear guidelines are required for the use of melatonin in each of the key
therapeutic areas based on clinical evidence and a defined melatonin formulation. In addition, to clarify the indications and
expectations of prescriptions, a collaborative effort of clinicians
and researchers is clearly indicated to replace anecdotal evidence
with robust, well-controlled and, almost certainly, multi-centre,
randomised clinical trials.
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