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Abstract 
PURPOSE: In response to mission imperatives, transport aircrews must often sleep at 
inappropriate circadian times resulting in inadequate sleep. This study was undertaken to determine 
whether either melatonin or zopiclone could facilitate early circadian sleep, and to assess whether 
either of these medications would result in a psychomotor performance decrement which would 
preclude their use in aircrew. 

METHOD: Thirteen subjects from DCIEM completed a double-blind cross-over protocol. All 
subjects were assessed for psychomotor performance during 3 drug conditions (placebo, 10 mg 
melatonin, and 7.5 mg zopiclone), which were separated by one week. Each of these conditions 
involved 2 nights of sleep, back-to-back, with the first night being a normal circadian control sleep 
(23:00 h bedtime, arising at 06:45 h), and the second night being an early circadian drug sleep 
(drugs at 16:45 h, 17:00 h bedtime, arising at 23:45 h). All subjects were tested for psychomotor 
performance, on both nights of each of the 3 drug conditions, pre- and post-sleep. Further, during 
the early circadian drug night, all subjects were tested every hour after arising at 23:45 h (24:00 h 
until 07:00 h. At the beginning of each psychomotor test session, subjects were asked for their 
subjective levels of sleepiness and fatigue. 

RESULTS: Relative to placebo (339.5 min) the subjects slept more on melatonin (370.2 min, p < 
0.01), and zopiclone (373.3 min, p < 0.01). Performance in serial reaction time (SRT) task (p < 
0.001), logical reasoning task (LRT) (p < 0.001), serial subtraction task (SST) (p < 0.02), and 
Multitask (MT) (p < 0.03) were impaired for all 3 drug conditions immediately on awakening, 
compared with pre-sleep performance, as a result of a sleep-inertia effect. With respect to the 
subjective data, sleep inertia effects were evident for sleepiness (p < 0.001), mental fatigue (p < 
0.002), and physical fatigue (p < 0.05). For SRT, LRT, and SST, performance recovered to pre-sleep 
levels within 1.25 h of awakening, and for MT recovery occurred 2.25 h after awakening. There 
were no differences in performance or subjective measures between placebo, melatonin and 
zopiclone.

CONCLUSIONS: Both zopiclone and melatonin improved sleep relative to placebo. After sleep 
inertia, performance recovered to pre-sleep levels for all tasks and was sustained at that level 
throughout the balance of the testing period. There was no impact of melatonin or zopiclone on 
performance measures compared with placebo.
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Abstract 

BACKGROUND: Jet-lag commonly affects air travellers who cross several time zones. It results 
from the body's internal rhythms being out of step with the day-night cycle at the destination. 
Melatonin is a pineal hormone that plays a central part in regulating bodily rhythms and has been 
used as a drug to re-align them with the outside world. 

OBJECTIVES: To assess the effectiveness of oral melatonin taken in different dosage regimens 
for alleviating jet-lag after air travel across several time zones. 

SEARCH STRATEGY: We searched the Cochrane Controlled Trials Register, MEDLINE, 
EMBASE, PsychLit and Science Citation Index electronically, and the journals 'Aviation, Space and 
Environmental Medicine' and 'Sleep' by hand. We searched citation lists of relevant studies for other 
relevant trials. We asked principal authors of relevant studies to tell us about unpublished trials. 
Reports of adverse events linked to melatonin use outside randomised trials were searched for 
systematically in 'Side Effects of Drugs' (SED) and SED Annuals, 'Reactions Weekly', MEDLINE, 
and the adverse drug reactions databases of the WHO Uppsala Monitoring Centre (UMC) and the 
US Food & Drug Administration. 

SELECTION CRITERIA: Randomised trials in airline passengers, airline staff or military 
personnel given oral melatonin, compared with placebo or other medication. Outcome measures 
should consist of subjective rating of jet-lag or related components, such as subjective wellbeing, 
daytime tiredness, onset and quality of sleep, psychological functioning, duration of return to 
normal, or indicators of circadian rhythms. 

DATA COLLECTION AND ANALYSIS: Ten trials met the inclusion criteria. All compared 
melatonin with placebo; one in addition compared it with a hypnotic, zolpidem. Nine of the trials 
were of adequate quality to contribute to the assessment, one had a design fault and could not be 
used in the assessment. Reports of adverse events outside trials were found through MEDLINE, 
'Reactions Weekly', and in the WHO UMC database. 

MAIN RESULTS: Nine of the ten trials found that melatonin, taken close to the target bedtime at 
the destination (10pm to midnight), decreased jet-lag from flights crossing five or more time zones. 
Daily doses of melatonin between 0.5 and 5mg are similarly effective, except that people fall asleep 
faster and sleep better after 5mg than 0.5mg. Doses above 5mg appear to be no more effective. The 
relative ineffectiveness of 2mg slow-release melatonin suggests that a short-lived higher peak 
concentration of melatonin works better. Based on the review, the number needed to treat (NNT) is 
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2. The benefit is likely to be greater the more time zones are crossed, and less for westward flights. 
The timing of the melatonin dose is important: if it is taken at the wrong time, early in the day, it is 
liable to cause sleepiness and delay adaptation to local time. The incidence of other side effects is 
low. Case reports suggest that people with epilepsy, and patients taking warfarin may come to harm 
from melatonin.

REVIEWER'S CONCLUSIONS: Melatonin is remarkably effective in preventing or reducing jet-
lag, and occasional short-term use appears to be safe. It should be recommended to adult travellers 
flying across five or more time zones, particularly in an easterly direction, and especially if they 
have experienced jet-lag on previous journeys. Travellers crossing 2-4 time zones can also use it if 
need be. The pharmacology and toxicology of melatonin needs systematic study, and routine 
pharmaceutical quality control of melatonin products must be established. The effects of melatonin 
in people with epilepsy, and a possible interaction with warfarin, need investigation.
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Cochrane Database Syst Rev. 2001;(1):CD001520. 
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Abstract

To compare the impact of various dosage forms of melatonin and placebo on jet lag symptoms, 320 
volunteers who had flights over 6 to 8 time zones were recruited for a double-blind, randomized, 
placebo-controlled study. The volunteers received either melatonin 0.5-mg fast-release (FR) 
formulation, melatonin 5-mg FR formulation, melatonin 2-mg controlled-release (CR) formulation, 
or placebo. The study medication was taken once daily at bedtime during 4 days after an eastward 
flight. The volunteers completed the Profile of Mood States (POMS), sleep log, and symptoms 
questionnaires once daily and the Karolinska Sleepiness Scale (KSS) three times daily prior to 
departure and during the 4 days of medication intake postflight. A total of 234 (73.1%) participants 
were compliant and completed the study. The FR melatonin formulations were more effective than 
the slow-release formulation. The 5-mg FR formulation significantly improved the self-rated sleep 
quality (p < .05), shortened sleep latency (p < .05), and reduced fatigue and daytime sleepiness (p 
< .05) after intercontinental flight. The lower physiological dose of 0.5 mg was almost as effective 
as the pharmacological dose of 5.0 mg. Only the hypnotic properties of melatonin, sleep quality and 
sleep latency, were significantly greater with the 5.0-mg dose.

PMID: 9844753 [PubMed - indexed for MEDLINE] 

Publication Types, MeSH Terms, Substances

LinkOut - more resources

Save items

View more options

Related citations in PubMed

Effectiveness and tolerability of melatonin and zolpidem for the alleviation of jet lag. [Aviat Space 
Environ Med. 2001] 
Jet lag: clinical features, validation of a new syndrome-specific scale, and lack of response to 
melatonin in a randomized, double-blind trial. [Am J Psychiatry. 1999] 
A double-blind trial of melatonin as a treatment for jet lag in international cabin crew. [Biol 

http://www.ncbi.nlm.nih.gov/pubmed/8513037
http://www.ncbi.nlm.nih.gov/pubmed/10484950
http://www.ncbi.nlm.nih.gov/pubmed/10484950
http://www.ncbi.nlm.nih.gov/pubmed/11471907
http://www.ncbi.nlm.nih.gov/pubmed/9844753#
http://www.ncbi.nlm.nih.gov/pubmed/9844753#
http://www.ncbi.nlm.nih.gov/pubmed/9844753#
http://www.ncbi.nlm.nih.gov/pubmed/9844753#
http://www.ncbi.nlm.nih.gov/books/NBK3827/
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/sites/myncbi/
http://www.ncbi.nlm.nih.gov/guide/all/#howto_
http://www.ncbi.nlm.nih.gov/guide/all/
mailto:asuhner@ifspm.unizh.ch
http://www.ncbi.nlm.nih.gov/pubmed/9844753#
http://www.ncbi.nlm.nih.gov/pubmed/9844753#
http://www.ncbi.nlm.nih.gov/pubmed?term=Steffen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9844753
http://www.ncbi.nlm.nih.gov/pubmed?term=Tschopp%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9844753
http://www.ncbi.nlm.nih.gov/pubmed?term=Johnson%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9844753
http://www.ncbi.nlm.nih.gov/pubmed?term=Schlagenhauf%20P%5BAuthor%5D&cauthor=true&cauthor_uid=9844753
http://www.ncbi.nlm.nih.gov/pubmed?term=Suhner%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9844753
http://www.ncbi.nlm.nih.gov/pubmed/9844753#
http://www.nih.gov/
http://www.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/sites/myncbi/
http://www.ncbi.nlm.nih.gov/guide/
http://www.ncbi.nlm.nih.gov/pubmed/9844753#


Psychiatry. 1993] 
Review   Melatonin for the prevention and treatment of jet lag.   [Cochrane Database Syst Rev. 2002] 
Review   Melatonin for preventing and treating jet lag.   [Cochrane Database Syst Rev. 2001] 
See reviews... 
See all... 

Cited by 6 PubMed Central articles

Therapeutics for Circadian Rhythm Sleep Disorders. [Sleep Med Clin. 2010] 
Sleep Loss and Fatigue in Shift Work and Shift Work Disorder. [Sleep Med Clin. 2009] 
New approaches in the management of insomnia: weighing the advantages of prolonged-release 
melatonin and synthetic melatoninergic agonists. [Neuropsychiatr Dis Treat. 2009] 
See all... 

Related information

Related Citations 
Compound 
Compound (MeSH Keyword) 
Substance 
Substance (MeSH Keyword) 
Cited in PMC 
Cited in Books 

Recent activity

Comparative study to determine the optimal melatonin dosage form for the allevia...           PubMed
Melatonin for the prevention and treatment of jet lag.                                                            PubMed
See more... 

You are here: NCBI > Literature > PubMed                                                     Write to the Help Desk 

Simple NCBI Directory

GETTING STARTED 
NCBI Education NCBI Help Manual NCBI Handbook Training & Tutorials 
RESOURCES 
Chemicals & Bioassays Data & Software DNA & RNA Domains & Structures Genes & Expression 
Genetics & Medicine Genomes & Maps Homology Literature Proteins Sequence Analysis Taxonomy 
Training & Tutorials Variation
POPULAR 
PubMed Nucleotide BLAST PubMed Central Gene Bookshelf Protein OMIM Genome SNP Structure 
FEATURED 
Genetic Testing Registry PubMed Health GenBank Reference Sequences Map Viewer Human Genome 
Mouse Genome Influenza Virus Primer-BLAST Sequence Read Archive 
NCBI INFORMATION 
About NCBI Research at NCBI NCBI Newsletter NCBI FTP Site NCBI on Facebook NCBI on Twitter 
NCBI on YouTube 

Copyright | Disclaimer | Privacy | Accessibility | Contact 

National Center for Biotechnology Information, U.S. National Library of Medicine 
8600 Rockville Pike, Bethesda MD, 20894 USA                                                           NLM NIH DHHS USA.gov 

http://www.usa.gov/
http://www.dhhs.gov/
http://www.nih.gov/
http://www.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/guide/variation
http://www.ncbi.nlm.nih.gov/guide/training-tutorials
http://www.ncbi.nlm.nih.gov/guide/taxonomy
http://www.ncbi.nlm.nih.gov/guide/sequence-analysis
http://www.ncbi.nlm.nih.gov/guide/proteins
http://www.ncbi.nlm.nih.gov/guide/literature
http://www.ncbi.nlm.nih.gov/guide/homology
http://www.ncbi.nlm.nih.gov/guide/genomes-maps
http://www.ncbi.nlm.nih.gov/guide/genetics-medicine
http://www.ncbi.nlm.nih.gov/guide/genes-expression
http://www.ncbi.nlm.nih.gov/guide/domains-structures
http://www.ncbi.nlm.nih.gov/guide/dna-rna
http://www.ncbi.nlm.nih.gov/guide/data-software
http://www.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/About/glance/contact_info.html
http://www.ncbi.nlm.nih.gov/About/accessibility.html
http://www.nlm.nih.gov/privacy.html
http://www.ncbi.nlm.nih.gov/About/disclaimer.html#disclaimer
http://www.ncbi.nlm.nih.gov/About/disclaimer.html
http://www.youtube.com/ncbinlm
http://www.twitter.com/ncbi
http://www.facebook.com/ncbi.nlm
http://www.ncbi.nlm.nih.gov/Ftp/
http://www.ncbi.nlm.nih.gov/books/NBK1969/
http://www.ncbi.nlm.nih.gov/research/
http://www.ncbi.nlm.nih.gov/About/
http://www.ncbi.nlm.nih.gov/Traces/sra/
http://www.ncbi.nlm.nih.gov/tools/primer-blast/
http://www.ncbi.nlm.nih.gov/genomes/FLU/
http://www.ncbi.nlm.nih.gov/genome/guide/mouse/
http://www.ncbi.nlm.nih.gov/genome/guide/human/
http://www.ncbi.nlm.nih.gov/mapview/
http://www.ncbi.nlm.nih.gov/refseq/
http://www.ncbi.nlm.nih.gov/Genbank/
http://www.ncbi.nlm.nih.gov/pubmedhealth/
http://www.ncbi.nlm.nih.gov/gtr/
http://www.ncbi.nlm.nih.gov/Structure/
http://www.ncbi.nlm.nih.gov/snp/
http://www.ncbi.nlm.nih.gov/genome/
http://www.ncbi.nlm.nih.gov/omim/
http://www.ncbi.nlm.nih.gov/protein/
http://www.ncbi.nlm.nih.gov/books/
http://www.ncbi.nlm.nih.gov/gene/
http://www.pubmedcentral.nih.gov/
http://blast.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/nucleotide/
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/guide/chemicals-bioassays
http://www.ncbi.nlm.nih.gov/guide/training-tutorials/
http://www.ncbi.nlm.nih.gov/books/NBK21101/
http://www.ncbi.nlm.nih.gov/books/NBK3831/
http://www.ncbi.nlm.nih.gov/Education/
http://www.ncbi.nlm.nih.gov/sites/ehelp?&Ncbi_App=entrez&Db=pubmed&Page=abstract&Snapshot=/projects/entrez/Entrez@3.43&Time=2012-07-22T19:40:36-04:00&Host=portal204
http://www.ncbi.nlm.nih.gov/guide/literature/
http://www.ncbi.nlm.nih.gov/guide/
http://www.ncbi.nlm.nih.gov/sites/myncbi/recentactivity
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=1342997950510225
http://www.ncbi.nlm.nih.gov/portal/utils/pageresolver.fcgi?recordid=1343000436551815
http://www.ncbi.nlm.nih.gov/books?LinkName=pubmed_books_refs&from_uid=9844753
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/9844753/citedby/?tool=pubmed
http://www.ncbi.nlm.nih.gov/pcsubstance?LinkName=pubmed_pcsubstance_mesh&from_uid=9844753
http://www.ncbi.nlm.nih.gov/pcsubstance?LinkName=pubmed_pcsubstance&from_uid=9844753
http://www.ncbi.nlm.nih.gov/pccompound?LinkName=pubmed_pccompound_mesh&from_uid=9844753
http://www.ncbi.nlm.nih.gov/pccompound?LinkName=pubmed_pccompound&from_uid=9844753
http://www.ncbi.nlm.nih.gov/pubmed?LinkName=pubmed_pubmed&from_uid=9844753
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed_citedin&from_uid=9844753
http://www.ncbi.nlm.nih.gov/pubmed/19557144
http://www.ncbi.nlm.nih.gov/pubmed/19557144
http://www.ncbi.nlm.nih.gov/pubmed/20640236
http://www.ncbi.nlm.nih.gov/pubmed/21243069
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed&from_uid=9844753
http://www.ncbi.nlm.nih.gov/pubmed?linkname=pubmed_pubmed_reviews&from_uid=9844753
http://www.ncbi.nlm.nih.gov/pubmed/11279722
http://www.ncbi.nlm.nih.gov/pubmed/12076414


Sign In to gain access to subscriptions and/or My Tools.                                Sign In | My Tools | Contact Us | HELP 

        Search all journals            Advanced Search  Search History  Browse Journals 

Home All Issues Subscribe RSS  Email Alerts  Search this journal    Advanced Journal Search»

Efficacy of Melatonin Treatment in Jet Lag, Shift Work, and Blindness

Josephine Arendt
School of Biological Sciences, University of Surrey, Guildford, Surrey GU2 5XH, United Kingdom

Debra J. Skene
School of Biological Sciences, University of Surrey, Guildford, Surrey GU2 5XH, United Kingdom

Benita Middleton
School of Biological Sciences, University of Surrey, Guildford, Surrey GU2 5XH, United Kingdom

Steven W. Lockley
School of Biological Sciences, University of Surrey, Guildford, Surrey GU2 5XH, United Kingdom

Stephen Deacon
School of Biological Sciences, University of Surrey, Guildford, Surrey GU2 5XH, United Kingdom

Abstract

Melatonin has chronobiotic properties in humans. It is able to phase shift strongly endogenous 
rhythms, such as core temperature and its own endogenous rhythm, together with the sleep-wake 
cycle. Its ability to synchronize free-running rhythms has not been fully investigated in humans. 
There is evidence for synchronization of the sleep-wake cycle, but the available data suggest that it 
is less effective with regard to endogenous melatonin and core temperature rhythms. When suitably 
timed, most studies indicate that fast release preparations are able to hasten adaptation to phase shift 
in both field and simulation studies of jet lag and shift work. Both subjective and objective 
measures support this statement. However, not all studies have been successful. Careful evaluation 
of the effects on work-related performance is required. When used to alleviate the non-24-h sleep-
wake disorder in blind subjects, again most studies report a successful outcome using behavioral 
measures, albeit in a small number of individuals. The pres suggest, however, that although leep-
wake can be stabilized to 24 h, entrainment of other rhythms is exceptionally rare. 
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