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BACKGROUND: Exogenous melatonin has been increasingly used in
the management of sleep disorders.

PURPOSE: To conduct a systematic review of the efficacy and safety of
exogenous melatonin in the management of primary sleep disorders.

DATA SOURCES: A number of electronic databases were searched. We
reviewed the bibliographies of included studies and relevant reviews
and conducted hand-searching.

STUDY SELECTION: Randomized controlled trials (RCTs) were eligible
for the efficacy review, and controlled trials were eligible for the safety
review.

DATA EXTRACTION: One reviewer extracted data, while the other ver-
ified data extracted. The Random Effects Model was used to analyze
data.

DATA SYNTHESIS: Melatonin decreased sleep onset latency (weighted
mean difference [WMD]: — 11.7 minutes; 95% confidence interval [CI]:
—18.2, —5.2)); it was decreased to a greater extent in people with de-
layed sleep phase syndrome (WMD: — 38.8 minutes; 95% CI: —50.3,
—27.3; n=2) compared with people with insomnia (WMD: — 7.2 min-
utes; 95% CI: —12.0, —2.4; n=12). The former result appears to be
clinically important. There was no evidence of adverse effects of me-
latonin.

CONCLUSIONS: There is evidence to suggest that melatonin is not ef-
fective in treating most primary sleep disorders with short-term use (4
weeks or less); however, additional large-scale RCTs are needed before
firm conclusions can be drawn. There is some evidence to suggest that
melatonin is effective in treating delayed sleep phase syndrome with
short-term use. There is evidence to suggest that melatonin is safe with
short-term use (3 months or less).
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leep disorders affect approximately 20% of the American

population.’ A sleep disorder exists whenever a lower
quality of sleep leads to impaired functioning or excessive
sleepiness.? Although sleep disorders may be accompanied
by other medical and/or psychiatric conditions, in many cas-
es, sleep disorders exist in the absence of these other condi-
tions, and are considered to be primary sleep disorders.®
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The most common sleep disorder is insomnia,* which is clas-
sified as a dyssomnia by the International Classification of
Sleep Disorders (ICSD).® Delayed sleep phase syndrome
(DSPS) is another sleep disorder that is classified as a dys-
somnia by the ICSD. Individuals with DSPS complain of diffi-
culty falling asleep and difficulty waking-up at desired bed
times and wake times, respectively. This disorder is thought to
result from an out-of-phase endogenous circadian pacemaker
that is displaced to a later than normal phase.®” Although
DSPS may present as insomnia, it is a distinct disorder.

Current management of sleep disorders depends on the
type and etiology of the disorder.® The first line of treatment for
sleep disorders is the improvement of sleep hygiene, which
may consist of such strategies as strict adherence to a con-
sistent routine 7 days per week, a quiet and comfortable sleep
environment, wind-down time before bed, stimulus control,
avoidance of alcohol and caffeine, and properly timed exer-
cise.® Similarly, the treatment of sleep disorders may include
behavioral therapy, such as biofeedback and sleep restric-
tion,® chronotherapy,® and light therapy,'® which are used in
the treatment of circadian rhythm disorders; and pharmaco-
therapy with sedatives and/or hypnotics.'!

Endogenous melatonin exists as a hormone; it is secreted
by the pineal gland and is linked to the circadian rhythm.!
Studies of melatonin in the 1970s and 1980s revealed seda-
tive/hypnotic effects of the compound,'?7'° which have led to
its use as a treatment for sleep disorders.

We conducted a systematic review of the efficacy and safe-
ty of melatonin in the management of primary sleep disorders.
Our findings can help to guide clinicians and patients in treat-
ment decisions regarding the use of exogenous melatonin in
the management of this condition.

METHODS
Search Strategy

A health sciences librarian conducted a comprehensive search
to identify relevant English-language studies. We searched 13
electronic databases (Table 1) using the terms listed in the Ap-
pendix (available online). We searched for both published and
unpublished literature. The reference lists of relevant reviews
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Table 1. Biomedical Databases Searched

Database Platform Dates covered by search
MEDLINE Ovid 1966 to June 30, 2003
PreMEDLINE Ovid 1970 to June 30 and July 4, 2003
EMBASE Ovid 1988 to June 30, 2003

PubMed NA 1950 to July 9, 2003

CAB Health SilverPlatter version 4.3 1973 to July 8, 2003

CINAHL Ovid 1982 to June 30, 2003
Cochrane Central Register of Controlled Trials Ovid 3rd Quarter, 2003; July 2, 2003
Science Citation Index ISI Web of Knowledge 1945 to July 4, 2003

Biological Abstracts SilverPlatter version 4.3 1969 to July 4, 2003
International Pharmaceutical Abstracts Ovid 1970 to August 12, 2003

NLM Gateway
OCLC Papers First and Proceedings First
TOXLINE

http://gateway.nlm.nih.gov/gw/Cmd
OCLC FirstSearch
CSA Internet Database Service

1950 to August 13, 2003
1993 to July 11, 2003
1965 to July 4, 2003

NA, not applicable.

and included studies were reviewed to identify other potential-
ly relevant studies. We hand-searched Associated Professional
Sleep Society Abstracts covering 1999 to 2003. Finally, we re-
searched MEDLINE and EMBASE in early 2004 in order to
identify recently published studies.

Study Selection

All titles and abstracts identified through the above search
strategies were screened independently by 2 reviewers for po-
tential relevance. The full text of all articles deemed potentially
relevant was retrieved. Two reviewers independently assessed
the manuscripts for inclusion using predetermined criteria. To
assess the efficacy of exogenous melatonin, we included ran-
domized controlled trials (RCTs) that (1) involved human par-
ticipants who suffered from a primary sleep disorder, (2)
compared melatonin with placebo, and (3) reported on either
sleep onset latency (amount of time between laying down to
sleep and the onset of sleep); sleep efficiency (amount of time
spent asleep as a percentage of the total time spent in bed);
sleep quality (the perceived quality of sleep); wakefulness after
sleep onset (amount of time spent awake in bed following the
first attainment of sleep); total sleep time (total time spent
asleep while in bed); or percent time in REM sleep (percent
time spent dreaming). A study population was considered to
have a primary sleep disorder unless the participants, as a
group, were defined by a specific chronic medical and/or psy-
chiatric disorder, and this disorder was likely to be the cause of
the sleep disorder (e.g., depression). To assess the safety of
exogenous melatonin, we included both RCTs and non-RCTs
meeting criteria 1 and 2 above and reporting on adverse events
and/or adverse effects. Disagreements regarding inclusion
were resolved by discussion.

Assessment of Methodological Quality

For the efficacy review, RCTs were assessed for methodological
quality using the validated Jadad scale.'® This scale assesses
randomization, blinding, and reporting of dropouts and with-
drawals, and provides an overall score of O to 5, with 5 indi-

cating highest quality. In addition, we assessed concealment
»17
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of allocation as “adequate,” “inadequate,” and “unclear.
For the safety review, which relied on evidence from both
RCTs and non-RCTs, the Downs and Black'® Checklist
was used. This checklist is partially validated and measures

quality in terms of reporting, external validity, internal validity
(bias and confounding), and power. The checklist was slightly
modified such that a maximum of 2 points could be allotted
to item 27 rather than 5 points. Thus, the maximum quality
index was 29, rather than 32. Two reviewers assessed
study quality independently, and resolved disagreements by
discussion.

Data Extraction

Data were extracted using a standardized data extraction form
that captured details of study design; inclusion/exclusion cri-
teria; population characteristics (e.g., gender, age, ethnicity
and type of sleep disorder); the number of individuals eligible
and enrolled; the comparison groups and participants allocat-
ed to each group; number of withdrawals; details of the inter-
vention including the formulation, dosage, timing, frequency
and duration of melatonin administration; type and frequency
of concurrent medication use; and results. Additional infor-
mation that was extracted included: authors and year of pub-
lication; country where the study took place; source of
funding; authors’ objectives and conclusions; and whether
an intention-to-treat analysis was planned and/or performed.
A trained reviewer extracted relevant data and a second re-
viewer checked data extraction for accuracy and complete-
ness. Disagreements were resolved by discussion.

Data Analysis

A priori, we listed our outcomes in order of importance with
sleep onset latency as most important (primary) followed by
sleep efficiency, sleep quality, wakefulness after sleep onset,
total sleep time, and percent time in REM sleep. Continuous
outcomes (e.g., sleep onset latency) were combined using a
weighted mean difference (WMD) with the exception of sleep
quality, where studies were combined using a standardized
mean difference (SMD). The inverse variance method!® was
used to weight the studies. All meta-analyses were performed
using a random effects model. A point estimate with corre-
sponding 95% confidence interval (CI) was computed for each
outcome using the generic inverse variance function in Rev-
Man 4.2.5 (Update Software 2004).

Dichotomous outcomes (i.e., safety outcomes) were com-
bined using a risk difference (RD) with corresponding 95% Cls.
Many studies stated that there were no reported adverse
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events. These studies were included in the analysis, but a sen-
sitivity analysis excluding them was also performed, as the
lack of reporting on adverse events does not necessarily indi-
cate that they did not occur in the study.

In most cases, we were able to calculate the efficacy esti-
mates for each study exactly (i.e., WMD, SMD, RD), but occa-
sionally, estimates had to be made by extracting from graphs
or using medians. Standard errors of the differences were cal-
culated exactly from available data (i.e., individual patient da-
ta or exact P-values) whenever possible. For studies with a
parallel design, this calculation was usually accomplished
with the standard formula for variance of difference of inde-
pendent variables: var(A—B) = var(A) + var(B), where A was
the melatonin effect and B was the placebo effect. For studies
with a crossover design, the standard error was estimated
using the formula for variance of difference of dependant
variables: var(A — B) = var(A) + var(B) — 2p(var(A)var(B))"/?,
where A was the melatonin effect, B was the placebo effect
and p was the correlation estimate of 0.5. In cases where this
calculation could not be performed, standard errors were es-
timated using conservative P-values (i.e., P=.05 if P<.05), in-
terquartile ranges (IQRs; i.e., SD =IQR/1.35),%° and extracting
from graphs. As a last resort, an average of standard devia-
tions of all other studies providing this information was used
to impute standard deviations of a study.

For studies with a parallel design, change from baseline
data was used if available; otherwise final data were used. For
studies with a crossover design, final data were always used.

When continuous data were presented for multiple con-
ditions (e.g., different doses of melatonin), which we wished to
combine, a new mean and standard deviation were computed.
If the study had a parallel design, the new mean and standard
deviation could be computed exactly, while for studies with a
crossover design, the standard deviation was calculated using
a correlation estimate of 0.5.

References identified from
database searches
n=1884

Screening of Titles and Abstracts

Studies to assess for potential

All estimates of efficacy (WMDs, SMDs, and RDs) were
assessed for heterogeneity using the I statistic.>! Based on
this statistic, heterogeneity for each outcome was classified as
negligible (P=0%), minimal (P<20%), moderate (20%
<P <50%), or substantial (*>50%). For our primary out-
come, we planned to explore heterogeneity in subgroup anal-
yses using the following variables: age, dosage, timing of
administration, study duration, primary diagnosis, study de-
sign, quality score, and allocation concealment. Deeks’ > sta-
tistic?? was used to test for significant heterogeneity reduction
in partitioned subgroups.

RESULTS
Efficacy

Figure 1 describes the flow of studies through the study selec-
tion process. Fourteen RCTs were relevant to the efficacy re-
view, encompassing 279 participants (Table 2, available
online). The median quality score, based on the Jadad scale,
was 4 (IQR, 3 to 4). Concealment of allocation was unclear in
all studies except 3, which had adequate concealment.?325
Seven studies described a funding source®*>!; in all but 1
study,?” funding was received from public sources. In 4 stud-
ies, there was a discrepancy in the number of participants en-
rolled and the number analyzed?®°°32; it was either not
specified or unclear whether an intention-to-treat analysis
was planned or conducted in these studies. For all studies,
the duration of melatonin administration was 4 weeks or less.

For 11 of the 14 studies, the exclusion criteria were de-
signed to minimize and/or eliminate comorbid medical and
psychiatric conditions in the study population. The reports
of many of these studies did not provide a description of
comorbid conditions in the study population. For 1 study,
the inclusion criteria required the absence of psychological,

Studies excluded from the
review
N=919
Studies were excluded for one
or more of the following
reasons:
«Study was not an RCT
ePopulation did not have a
primary sleep disorder
eMelatonin was not the primary

inclusion in the review
n=935

Studies included in the review

“ N

Efficacy review Safety question
N=14 N=10

v

intervention or it was not
compared to placebo

«Study did not report on an
outcome of interest

«Study did not have enough
information for a quantitative
analysis

«Study report was un-
obtainable

FIGURE 1. Study retrieval and selection.
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Melatonin Placebo Mean Difference (random) Weight Mean Ditference (random)
Shudy M M ean Difference (SE) 95% % 95% Cl
James 1930 10 10 -6.6000 (6.2000) — $.33 -6.60 [-18.75, 5.55)
Dwahlitz 1991 8 8 -52_ 2000 (70.0000) +4 0.22 -§2_20 [-189_40, 85.00]
Ellie 1934 15 15 10.2000 {(20.3000) —_— 2.25 10.20 [=29.553, 49.99)
Garfinkel 1995 12 1z =14,0000 (7, 5000} — .12 =14.00 [-28.70, 0.70]
Hairnav 1995 B 8 -19.5000 (1L.3000) e §.33 -15.50 [-41.85, 2.65)
Garfinkel 1997 21 zL -17.5000 (5.8000) —_— 5.73 -17.50 [-28.87, -6.13)
Danivson 1998 12 12 =5.7000 (5.5000) —— 10.03 =5.70 [-20.48, 1.08]
Andrade 2001 18 15 =18,.0000 {(ZLl.2000) B —— — z.09 =18.00 [=59 .55, 23.55)
Hayumay 2001 20 z20 =38.7000 (5.2000) — 9.63 =38.70 [-50.26, -27.14]
Smits 2001 19 13 -16.3000 (10.2000) —s— 6.0L1 -l6.30 [-36.29, 3.69)
Ihdanova 2001 15 15 =1.0000 (Z.Z2000) * 13.02 =1.00 [=5.31, 3.31]
Baskett 2003 15 LS 0.3000 {0D.5100) 13.76 0.30 [-0.70, 1.30]
Montes 2003 10 10 1.7000 (1&.5000) —_— 3.14 1.70 [=30.64, 34.04)
Smits 2003 3g 27 -17.0000 (&.4000) — 7.35 -17.00 [-33.46, -0.54]
Tolal (25% CI) 218 207 &> L00.00 -11.72 [-l8.24, -5.20)
Test for heterogenelty. Chit = 70.63, df = 13 (P < 0.00001), P = 31 5%
Test for overall sffect I = 3.52 (P = D.0004)
=100 =50 1] 50 100

Faviours Melatonin Favours Placebo

FIGURE 2. Meta-graph of sleep onset latency in people with a primary sleep disorder: melatonin versus placebo.

psychiatric, or medical factors sufficient to explain the sleep
disorder symptoms; however, comorbid conditions were pre-
sent in the population, although their severity was unclear.*®
In 3 studies using exclusion criteria designed to minimize
and/or eliminate comorbid conditions, 1 author reported the
presence of a depressive episode in 2 participants in the pre-
ceding year,* and another author of studies involving children
reported the presence of asthma and attention deficit hyper-
activity disorder in a minority of the children.?>3! Three stud-
ies did not report on exclusion criteria designed to minimize
and/or eliminate the presence of comorbid conditions in the
study population, and described the distribution of a variety of
medical and psychiatric disorders affecting the popula-
tion.232427 The latter studies were included in the analysis,
as the populations were not defined by a specific chronic med-
ical and/or psychiatric disorder that was likely to be the cause
of the sleep disorders suffered by these populations.

Sleep Onset Latency

The combined WMD of the 14 trials showed that those in the
melatonin group had shorter sleep onset latency than those in
the placebo group (WMD: —11.7 minutes; 95% CI: —18.2,
—5.2) (Table 3). Although the result was statistically signifi-
cant, the effect appears to be clinically unimportant. There was
substantial heterogeneity among the studies (P =81.6%): 12 of

the 14 studies showed a difference that favored melatonin
(Figure 2).

We conducted subgroup analyses for age, dosage, dura-
tion, and primary diagnosis (Table 4). Three of these subgroup-
ings significantly reduced heterogeneity despite retaining a
substantial heterogeneity statistic in at least 1 subgroup. It
should be noted that these categorizations included a sub-
group with only 2 or less studies; therefore, the results are not
surprising. The 1 subgrouping that is noteworthy is that of
primary diagnosis, which substantially reduced heterogeneity
and is the only subgrouping that gave results with nonover-
lapping confidence intervals: the effect of melatonin was much
more pronounced for those with delayed sleep-phase syn-
drome (WMD - 38.8 minutes; 95% CI —50.3, —27.3; n=2)
versus insomnia (WMD - 7.2 minutes; 95% CI —12.0, —2.4;
n=12). This effect appears to be clinically important. This var-
iable appears to explain much of the heterogeneity in the pri-
mary analysis. A subgroup analysis could not be conducted for
timing (all participants received melatonin just before bed-
time).

We conducted sensitivity analyses based on study design,
Jadad score and allocation concealment (Table 4). The sub-
groupings for study design and allocation concealment signif-
icantly reduced heterogeneity; heterogeneity was negligible in
the subgroupings of trials of a parallel design (3 studies) and
adequate allocation concealment (3 studies).

Table 3. Results for Efficacy and Safety Outcomes: Melatonin Versus Placebo

Outcome Number of Melatonin Placebo Summary Point 95% Confidence
Studies Group, n Group, n Measure Estimate Interval
Efficacy
Sleep onset latency 14 218 207 WMD —11.7 min -18.2, —5.2
Sleep efficiency 10 138 138 WMD 2.5% -0.2,5.2
Sleep quality 2 20 20 SMD 0.5 -0.1, 1.1
Wakefulness after sleep onset 6 88 88 WMD —8.2min —-28.2,11.9
Total sleep time 13 202 207 ‘WMD 9.6 min -4.7,23.9
Percentage time in REM sleep 3 45 45 WMD 0.4 min -1.2,2.0
Safety
Headaches 9 138 143 RD 0.0 —0.05, 0.06
Dizziness 8 116 124 RD 0.01 —0.04, 0.06
Nausea 8 116 124 RD —0.02 —0.06, 0.03
Drowsiness 8 128 125 RD 0.01 —0.04, 0.05

WMD, weighted mean difference; SMD, standardized mean difference; RD, risk difference.
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Table 4. Results of Subgroup and Sensitivity Analyses for Sleep Onset Latency
Variable Subgroup Number of  Point Estimate ~ 95% Confidence Heterogeneity Deeks’ 12,
Studies (min) Interval (P, %) P-Value

Age (y) Children (0 to 18) 2 -16.7 —-294, —4.0 Negligible (0) .0008
Adult (19 to 65) 7 —-11.2 -27.7,5.4 Substantial (84.0)
Elderly (66 and older) 5 -10.3 -20.1, —-0.6 Substantial (79.0)

Dosage (mg) <1 2 -0.9 -5.4,3.6 Negligible (0) NA
1to3 6 -9.6 —-17.5, - 1.7 Substantial (54.6)
4to5 7 -13.8 -289,1.3 Substantial (88.6)

Study duration (wk) <1 1 -9.7 —-20.5, 1.1 NA .07
1-2 5 -7.9 -17.5, 1.6 Negligible (0)
3-4 8 -13.6 -22.0, -5.1 Substantial (88.9)

Primary diagnosis Insomnia 12 —-7.2 -12.0, - 2.4 Substantial (60.5) <.00001
Delayed sleep-phase syndrome 2 —38.8 -50.3, —27.3 Negligible (0)

Study design Parallel 3 —16.8 -29.0, —4.7 Negligible (0) .008
Crossover 11 —-10.8 -17.9, -3.7 Substantial (85.9)

Jadad quality score Moderate (Jadad score 2 to 3) 4 —-5.4 -11.8,0.9 Moderate (37.2) .15
High (Jadad score 4 to 5) 10 —14.2 -26.6, — 1.7 Substantial (85.9)

Allocation concealment Unclear 11 —-10.1 —-17.4, —2.8 Substantial (81.7) .00006
Adequate 3 -16.4 -24.3, —8.5 Negligible (0)

NA, not applicable.

Sleep Efficiency

The pooled estimate from 10 studies that reported sleep effi-
ciency favored melatonin. Although the result was not statis-
tically significant, it was close to significance (WMD 2.5%; 95%
CI: —0.2, 5.2) (Table 3). Heterogeneity among the studies was
substantial (Z=80.7%): 7 of the 10 studies showed a point
estimated that favored melatonin (Figure 3).

Subgroup analyses were conducted for age, dosage, du-
ration, and primary diagnosis (data not shown). The only sub-
group that significantly reduced heterogeneity was age; sleep
efficiency was greater in the elderly population (66 years and
older; WMD 5.3; 95% CI: 0.7, 9.8), compared to the adult pop-
ulation (19 to 65 years; WMD —0.0; 95% CI: —1.6, 1.5). A
subgroup analysis could not be conducted for timing (all par-
ticipants received melatonin just before bedtime).

We conducted sensitivity analyses based on Jadad score
and allocation concealment. As all studies were crossover tri-
als, we were not able to do a subgroup analysis for study de-
sign. The only analysis that was noteworthy was that of
allocation concealment. The subgroup with the 2 studies®3-2*
with adequate allocation concealment had negligible heteroge-
neity and gave results that were statistically significant in fa-
vor of melatonin. This finding may be because of chance, as

allocation concealment has been associated with smaller,
rather than larger, effect sizes.!” The remaining 8 studies
showed no effect of melatonin on sleep efficiency.

Other Outcomes

We conducted meta-analyses for sleep quality (n=2), wakeful-
ness after sleep onset (n=6), total sleep time (n=13), and per-
centage time spent in REM sleep (n=3). All results favored
melatonin but were not statistically significant (Table 3).

Safety

Ten studies were relevant to the safety review, encompassing
approximately 222 participants (Table 2, available online).
Nine studies were RCTs and 1 study was a non-RCT. The me-
dian quality score, based on the Downs and Black CheckKlist,
was 21.5 out of 29 (IQR, 12 to 25). The duration of melatonin
administration was 3 months or less. There were few reports of
adverse events accompanying melatonin administration. The
most common adverse events reported were headaches (13
events), dizziness (10 events), nausea (3 events), and drowsi-
ness (3 events). In all cases, there was no significant difference
between melatonin and placebo (Table 3).

Medatonin Placabo Mean Diffarence (random) Wieight Kean Differance (random)
Study M M Mean Ditference (SE) a5% 0 % 95% C|
James 1390 10 10 =1.5000 (2.7000}) —_——— 9.1% =1.80 [-6.79, 3.791
Elliz 1954 15 18 -2.0000 (7.8000} + » Z.5E =3.00 [-1B.29, 1Z.29]
Garfinkel 1995 12 12 £.0000 (2,0000}) —=—p 10,92 8.00 [4.08, 11,92]
Haimow 1995 g £ Z.Z000 [L.7000) —_— 11.87 Z.20 [-1.13, E5.53)
Garfinkel 1997 21 21 10,2000 (1.8000) — 1ll.42 lo.z0 [6.67, 13.73)
Danarson 1998 12 12 0.3000 (2.4000}) —_— 5.92 0.30 [-4.40, 5.00]
Kayumov 2001 z0 z0 0.2000 (2.0000}) —_— 10.92 0.20 [=3.72, 4.12]
Ihdanava 2001 15 15 7.3000 (2.4000) —_— 7.61 7.30 [0D.64, 13 96]
Baskett 2003 15 15 0.0800 (0.7400) —— 13.63 o.08 [-1.37, 1.583)
Montes 2003 10 10 =1.4000 (L.5000) —_— 12.1% =1.40 [-4.34, 1.541
Tatal (35% C1) 138 138 onliie— 100. 00 2.83 [-0.17, 5.23)
Test for heterogensity: Chi* = 45 56, di = 9 (P < 0.0D001), F = 80.7%
Test for ooeerall effect: £ =184 (P =007)

-10 -5 0 5 10

Favours Placebo Favours Melabonin

FIGURE 3. Meta-graph of sleep efficiency in people with a primary sleep disorder: melatonin versus placebo.
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DISCUSSION

This review is focused on populations with primary sleep dis-
orders and does not include a review of populations of people
with sleep disorders secondary to other disorders (e.g., depres-
sion), jet-lag or shift-work disorder. The review is derived from
a more comprehensive Evidence Report.>® To our knowledge,
there are no other meta-analyses of RCTs of melatonin for pri-
mary sleep disorders. Despite its popularity, evidence suggests
that melatonin may be of limited clinical use. Our primary
analysis showed an average reduction in sleep onset latency of
11.7 minutes. This finding does not support the use of me-
latonin for the management of primary sleep disorders. How-
ever, in our secondary analysis of a subpopulation with
delayed sleep phase syndrome, the average reduction in sleep
onset latency increased to 38.8 minutes, which is both clini-
cally and statistically significant. This result is based on only 2
studies involving less than 30 participants, necessitating fur-
ther research to confirm the results.

Despite concerns about the quality of studies of comple-
mentary and alternative medicine (CAM) ﬂierapies,36'37 the 16
studies included in this review were of moderate to high qual-
ity. Moreover, in light of the potential relationship between
study results and funding sources, it is somewhat reassuring
that the majority of studies that reported funding source used
public, rather than industry, 1‘unding.38'39 However, it should
be noted that half of the studies reviewed did not report fund-
ing source.

The basic mechanism by which melatonin induces sleep-
iness in humans is unclear, although 3 main hypotheses have
been proposed. The mechanism may involve a phase-shift of
the endogenous circadian pacemaker, a reduction in core body
temperature, and/or a direct action on somnogenic structures
of the brain. Timing of melatonin administration has been
shown to predict its effect on circadian rhythm, such that me-
latonin delays circadian rhythm following morning adminis-
tration, and advances circadian rhythm following afternoon or
evening administration.*°

Our literature review indicated that melatonin reduced
sleep onset latency to a greater extent in people with delayed
sleep phase syndrome than in people with insomnia. This find-
ing suggests that the effects of melatonin are mediated by a
direct resetting of the endogenous circadian pacemaker rather
than via a direct action on somnogenic structures of the brain,
given that individuals with delayed sleep phase syndrome are
distinguished from individuals with insomnia by the presence
of a circadian abnormality.

It is noteworthy that the trials that examined the efficacy
of melatonin in people with primary sleep disorders are of rel-
atively short trial duration (4 weeks or less), as were the trials
examining the safety of melatonin in this population (3 months
or less). Therefore, the efficacy and safety of melatonin report-
ed here may reflect only the short-term effects of melatonin on
this population. It is necessary that trials of longer duration be
conducted in order to determine the long-term effects of me-
latonin on this population.

There was considerable heterogeneity in study results,
and many factors may have contributed to this finding. Like
other natural health products, melatonin is subject to varia-
tion in product quality. Details of content and quality of me-
latonin formulations and verification of doses were not
adequately described in the published reports. The formula-

tions of melatonin varied from slow to fast release. A wide
range of doses was used and the doses were administered for
days to up to 4 weeks. The presence, distribution and severity
of comorbid conditions in the study population may also con-
tribute to heterogeneity. Although many of the studies report-
ed inclusion/exclusion criteria designed to minimize comorbid
conditions in the study population, details of comorbid condi-
tions present in the population were often not clearly de-
scribed. Heterogeneity may also be explained by the age of
the population, duration of melatonin administration or pri-
mary diagnosis. Indeed, our analysis suggests that the diag-
nosis of insomnia versus delayed sleep phase syndrome
explains much of the heterogeneity in study results.

Melatonin appears to be safe in the population, doses and
timeframe studied. The most commonly reported adverse ef-
fects of melatonin were nausea, headache, dizziness, and
drowsiness. One must be cautious when interpreting adverse
event data—not only are adverse events under reported in
clinical trials generally,*'™*2 there is reason to suspect that
adverse reactions related to natural health products may be
systematically under reported, when compared with conven-
tional medications.** Consumers may equate “natural” with
“safe” and therefore not recognize or attribute an adverse re-
action to a natural health product. The safety of exogenous
melatonin when used in the long-term, over months and years,
remains unclear.

A limitation of our review is the exclusion of nonEnglish
language reports. There is evidence of “reverse” publication
bias, in that negative CAM studies are overrepresented in Eng-
lish-language journals and positive CAM studies are overrep-
resented in nonEnglish language journals.*® We searched a
number of electronic databases for nonEnglish language liter-
ature on melatonin and sleep disorders. Based on a screen of
titles and abstracts resulting from the search, we did not iden-
tify any studies that were RCTs of the use of melatonin in peo-
ple with primary sleep disorders. Thus, it is unlikely that we
omitted potentially relevant nonEnglish language reports from
the review.

Future studies on the effect of melatonin in the manage-
ment of primary sleep disorders should clearly define the for-
mulation and pharmacology of the melatonin product under
investigation. It remains unclear how the efficacy of melatonin
varies by age, dosage, timing, treatment duration, and primary
diagnosis. Moreover, the long-term effects of melatonin on peo-
ple with primary sleep disorders remains to be determined.

Our literature review indicates that there is no evidence
that melatonin is effective in the management of most primary
sleep disorders with short-term use; however, additional large-
scale RCTs are needed before firm conclusions can be drawn.
Although some evidence suggests that melatonin may reduce
sleep onset latency for persons with delayed sleep phase syn-
drome, additional research is required to confirm these re-
sults. The evidence suggests that short-term use of melatonin
is safe; more research is required to determine its long-term
safety.
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Call for Membership Committee Members

The Membership Committee is looking for interested members willing to roll up their sleeves and get to
work. If you are looking for a way to get involved in SGIM and have a direct impact on members,
come join us!

We are in particular need of associate memibers and members from the New England and Mid-
Atlantic regions, but welcome anyone willing to serve.

This year s agenda includes:

e Outreach to fellows, residents and students

e Easing the financial transition from associate level to full level membership
Conducting a targeted recruitment campaign among academic
generdlists who are not currently SGIM members

e Publicizing the benefits of membership

e Reducing non-renewal, especially among long-term SGIM members

e Outreach to lapsed members to understand how SGIM can better meet their needs.

The committee meets regularly by conference call on the 3rd Wednesday of each month from 4:00-
5:00pm EST.

If you are interested in participating please contact Kay Ovington,
Director of Membership at SGIM or Susan Glick, Membership Committee chair
(Susan_Glick@rush.edu).




