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Treatment of primary insomnia with melatonin:
a double-blind, placebo-controlled, crossover study

Luis G. Almeida Montes, MD, MS; Marta P. Ontiveros Uribe, MD;
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Objective: To assess the hypnotic effect of melatonin in patients with primary insomnia. Method: Ten
patients (mean age 50 yr, range 30–72 yr) who met the DSM-IV criteria for primary insomnia received, in
random order, 0.3 mg of melatonin, 1.0 mg of melatonin or placebo 60 minutes before bedtime. A
crossover design was used so that each patient received each of the 3 treatments for a 7-day period (with
a 5-day washout period between). After each 7-day treatment, night time electroencephalographic (EEG)
records were collected, and each morning, subjects completed sleep logs and analogue-visual scales to
document the amount and subjective quality of sleep. Results: There were no significant differences in
sleep EEG, the amount or subjective quality of sleep or side effects between the placebo, 0.3-mg melatonin or 1.0-mg melatonin treatments. Conclusion: Melatonin did not produce any sleep benefit in this
sample of patients with primary insomnia.
Objectif : Évaluer l’effet hypnotique de la mélatonine chez les patients qui souffrent d’insomnie primaire.
Méthode : Dix patients (âge moyen de 50 ans, intervalle de 30 à 72 ans) qui satisfaisaient aux critères
relatifs à l’insomnie primaire selon le DSM-IV ont reçu, au hasard, 0,3 mg de mélatonine, 1,0 mg de mélatonine ou un placebo 60 minutes avant le coucher. On a suivi un plan croisé afin que chaque patient reçoive
chacun des trois traitements pendant une période de sept jours (traitements séparés par une période
d’élimination de cinq jours). Les sujets se sont soumis à un électroencéphalogramme (EEG) chaque soir et
ont rempli des registres sur le sommeil et des échelles analogiques-visuelles pour consigner la durée du
sommeil et sa qualité subjective. Résultats : Il n’y avait pas de différences importantes au niveau de l’EEG,
de la durée du sommeil ou de sa qualité subjective, ou des effets secondaires entre le traitement au
placebo, à 0,3 mg de mélatonine ou à 1,0 mg de mélatonine. Conclusion : La mélatonine n’a produit aucun
avantage pour le sommeil chez cet échantillon de patients qui souffraient d’insomnie primaire.
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Introduction
Research in animals and humans suggests that melatonin plays a role in diverse functions such as controlling circadian rhythms, inhibiting reproductive
processes, increasing immune response, reducing cellular damage and promoting sleep.1,2 Although many
studies have been done on this pineal hormone, the
psychopharmacologic actions are still unclear. Moreover, more empirical evidence is necessary to determine
whether melatonin might benefit specific clinical populations such as patients with primary insomnia.
Soon after the discovery of melatonin by Lerner and
colleagues in 1958, the hypnotic effects of melatonin
were described in healthy volunteers.3 However, the
neurobiological mechanisms responsible for these hypnotic effects are still being investigated. Sack et al4 proposed that the sleep-promoting effect of melatonin
might be mediated by melatonin Mel 1a receptors in the
suprachiasmatic nucleus (SCN) of the hypothalamus,2
through either a phase shift in the pacemaker at the
SCN or a decrease in cortical and behavioural activation
dependent on the SCN. Redman et al5 described melatonin as a “chronobiotic” hormone after demonstrating
that daily injections of melatonin could entrain circadian rhythms in the rat. Hajak et al6 reported lower
levels in blood melatonin in patients with insomnia
than in healthy controls, and Haimov et al7 found lower
levels of urinary 6-sulphatoxymelatonin in elderly
patients with insomnia than in healthy elderly subjects.
The results of many reports and clinical trials on
melatonin suggest that it has a hypnotic or sleeppromoting effect. However, most studies to date8–16
have been done with healthy adults, and only 29,15 included simultaneous objective (e.g., sleep electroencephalograms [EEG]) and subjective (e.g., sleep log)
measures of sleep quality and amount. In addition,
structured psychiatric interviews were not conducted
to rule out other psychiatric disorders.
The purpose of this study was to compare the efficiency and safety of melatonin (0.3 mg and 1.0 mg) and
placebo in patients with primary insomnia.

Methods
Ten patients who met the DSM-IV criteria for primary
insomnia and were being treated in an outpatient setting at the Instituto Nacional de Psiquiatría “Ramón de
la Fuente Muñiz,” in Mexico City from 1997 to 1998
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were enrolled in the study. All patients with circadian
rhythm sleep disorders were excluded. Participants, at
the time of the study, were not medically ill and had
not suffered from any of the following medical conditions: vascular disease (e.g., arterial hypertension,
coronary disease), diabetes mellitus, hyperlipidemic
disease, obesity (body mass index over 30) or dermatologic, gynecologic or endocrine diseases. Patients who
used beta-adrenergic antagonists (e.g., propanolol,
atenolol, metoprolol) and those with a substance abuse
problem or drug dependence (e.g., alcohol, nicotine)
were also excluded.
Patients who were taking psychotropic medication
(e.g., antidepressants, benzodiazepines, antipsychotics)
or a hypnotic drug (e.g., zolpidem, zopiclone, chloral
hydrate, antihistamines) were included in the study
only if they stopped taking their medication at least 4
weeks before the study began. This was confirmed
by medical records and in an interview with their
psychiatrist.
All participants gave their written informed consent.
The study was approved by the Research and Ethics
Committee of the Instituto Nacional de Psiquiatría
“Ramón de la Fuente Muñiz.”

Clinical assessments
For a precise psychiatric diagnosis and to rule out
affective, anxiety, psychotic or substance abuse disorders, participants completed the Structured Clinical
Interview of the DSM-III-R (SCID-I).17 This was conducted by a psychiatrist trained and experienced in
the use of the instrument. In addition, the Hamilton
Depression Rating Scale, 17-item version (HDRS 17),
Carroll Depression Scale (CDS), Beck Depression
Inventory (BDI) and Hamilton Anxiety Rating Scale
(HARS) were administered.
Patients were asked to complete a sleep log every
morning, which included the following questions:
• At what time did you switch off the light?
• How long did it take you to fall asleep?
• How many times did you wake up during the
night?At what time did you get up?
• How many hours did you sleep?
• Rate your sleep on a scale of 0 (poor) to 5 (excellent).
• Did you take a nap during the day? If yes, how long
did it last?
Additionally, analogue-visual scales were used to
assess the quality and amount of sleep. Blood and

Rev Psychiatr Neurosci 2003;28(3)

Treatment of primary insomnia with melatonin

urine samples were obtained for red and white blood
cell counts, and the following tests were performed:
complete urine test, serum electrolyte assay, hepatic
function test, thyroid function test, lipid profile, electrocardiogram, EEG, computed tomographic (CT) scan
and a urinary screening test for illegal drugs.

Polisomnographic studies
Two all-night polisomnographic studies were performed at the sleep lab in the chronobiology department before random assignment. This included an
EEG recording following the international 10-20
system of electrode placement (F8-T4, T4-T6, T3-T5,
C4-A1, O1-O2), an electro-oculogram and an electromyogram, with electrode placement according to
Rechtschaffen and Kales,18 a nasal thermistor, thoracic
and abdominal bands, 2 electrodes placed in the anterior tibial region and an electrocardiogram.

Procedure
All patients were randomly assigned by means of a 3 ×
3 Latin square design to receive 0.3 mg of melatonin,
1.0 mg of melatonin or placebo in identical capsules 60
minutes before bedtime. Sustained-release synthetic
melatonin was used (Cronocaps, Productos Medix,
Ejidos de Santa Ursula, México). According to the manufacturer, the initial concentration in plasma is reached
in 30 minutes, the maximal concentration is reached in
60 minutes, and the stable state is reached in 6 hours.
The capsules produce a sustained release over 8 hours
and can produce serum concentrations over 10 hours.
This product has been approved for human consumption by the Secretaría de Salud (Mexican Department of
Health, registration no. 591M97, LEAR-21836/6R97).
The crossover design ensured that each subject underwent each of the 3 treatments for a 7-day period.
After each period, a night of polisomnographic study
was performed. Between each 7-day period, a singleblind placebo was used for 5 days to prevent residual
effects from the previous procedure. Weekly visits
were scheduled for physical examinations and to assess side effects.
Each polisomnographic study was scored according
to the Rechtschaffen and Kales criteria18 by an experienced physician who was blind to the treatment. Once
scored, all data were entered into a computer software
program (WinSleep), which generated all the statistical

data (i.e., number of wakings, phase 1, phase 2, delta
sleep and REM sleep stages; total time of wakings, phase
1, phase 2, delta sleep and REM sleep stages; average
length of wakings, phase 1, phase 2, delta sleep and
REM sleep stages; percent of wakings, phase 1, phase 2,
delta sleep and REM sleep stages in the total sleep time
and total recording time; latency for each sleep stage;
total recording time and total sleep time; average length
of the NREM–REM cycle and sleep efficiency).

Statistical analysis
All polisomnographic and subjective variables were
compared by multivariate analysis of variance
(MANOVA), and the chi-square test was used to assess
side effects.

Results
The mean age of the 6 men and 4 women was 50 (standard deviation [SD] 12.7 yr, range 30–72 yr). All
patients had been previously taking benzodiazepine
medications, and only 2 reported at least 1 major
depressive episode in the past. The mean duration of
insomnia complaint was 12.8 years (SD 12.1 yr, range
0.5–32 yr). Seven patients had terminal insomnia, 6 had
mild insomnia and 6 had initial insomnia. Seven rated
their insomnia as a severe problem.
The mean score on the HDRS was 9.4 (SD 3.5), on the
CDS was 15 (SD 5.8), on the BDI was 9.9 (SD 5.6) and
on the HARS was 12.5 (SD 5.2).

Polisomnographic data
As shown in Fig. 1, there were no significant differences in sleep efficiency between the placebo, 0.3-mg
melatonin and 1.0-mg melatonin treatments (p = 0.92).
As shown in Fig. 2, there were no significant differences in total sleep time between the 3 treatments (p =
0.77). Also, there were no statistical differences in
latency to any sleep stage between placebo, 0.3 mg and
1.0 mg of melatonin (stage 1, p = 0.72; stage 2, p = 0.14;
delta stage, p = 0.42) (Fig. 3).
Table 1 shows percentage of waking stage in total
recording time, number of awakenings and total time
of waking stage for each treatment. Again, there were
no significant differences.
There were also no statistical differences in total
recording time; average length of the NREM–REM
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cycle; percent of stage 1, 2, delta sleep and REM sleep
in total sleep time; number of each sleep stage and total
time of each sleep stage.

Sleep efficiency, %
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Fig. 1: Mean (and standard deviation) sleep efficiency at
baseline and with placebo, 0.3-mg melatonin and 1.0-mg
melatonin treatments.

Subjective measures of sleep amount and quality
With the 1.0-mg melatonin dose, the mean lights off
time was 2316 (SD 0.6) hours, with 0.3 mg melatonin
2319 (SD 1.1) hours and with placebo 2352 (SD 0.4)
hours (p = 0.24). The hour at which patients got up
was advanced by 18 minutes with 1.0 mg of melatonin in contrast to placebo and 17 minutes in contrast
with 0.3 mg of melatonin (p = 0.83).
Sleep latency was 57.4 (SD 47.2) minutes with 1.0 mg
of melatonin, 84.4 (SD 89.4) minutes with 0.3 mg of
melatonin and 69.2 (SD 29.1) minutes with placebo (p =
0.11). The mean number of awakenings subjects
recorded in their logs was 1.3 (SD 0.8) with placebo, 1.3
(SD 0.8) with 0.3 mg and 1.5 (SD 0.9) with 1.0 mg of
melatonin (p = 0.53). Total sleep time was 5.1 (SD 2.3)
hours with 1.0 mg of melatonin, 4.0 (SD 1.3) hours with
0.3 mg of melatonin and 4.5 (SD 1.4) hours with
placebo (p = 0.70).
On a scale of 0 (poor) to 5 (excellent), sleep quality
was rated a mean score of 2.2 (SD 1.6) with 1.0 mg of
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Fig. 2: Mean (and standard deviation) total sleep time at
baseline and with placebo, 0.3-mg melatonin and 1.0-mg
melatonin treatments.

0.3 mg

Fig. 3: Mean (and standard deviation) latency to stage 1,
stage 2 and delta stage with placebo, 0.3-mg melatonin
and 1.0-mg melatonin treatments.

Table 1: Percent of waking stage in total recording time, number of awakenings and total
time in waking stage with each treatment (n = 10)
Treatment; mean (and SD)
Sleep variable
% waking stage in
total recording time
No. of awakenings
Total time waking
stage, min

Placebo

Melatonin, 0.3 mg Melatonin, 1.0 mg

F

df

p

15.7 (15.6)
6.4 (5.1)

15.5 (15.9)
6.5 (4.2)

17.3 (18.8)
5.9 (2.4)

0.039
0.093

2,8
2,8

0.96
0.91

73.8 (74.1)

72.1 (76.4)

83.0 (90.7)

0.086

2,8

0.93

Note: SD = standard deviation.
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melatonin, 2.4 (SD 1.1) with 0.3 mg of melatonin and
2.0 (SD 1.3) with placebo (p = 0.33).
There were no significant differences in sleep quality
or amount between the 3 treatments on visual-analogue
scales, and there were no differences in reported side
effects.

Discussion
We found no difference between the effects of placebo
and 2 doses of melatonin on polisomnographic and
subjective measures of sleep quality in patients with
primary insomnia. This indicates that the physiological
action of melatonin is likely the entrainment of internal
rhythms with the light–dark cycle and that melatonin
is not directly responsible for sleep onset.19
We observed an advance (non-significant) in bedtime induced by 1.0 mg of melatonin (36 min) and
0.3 mg of melatonin (33 min), which supports the well
known capacity of this hormone to change biological
rhythms.4,20–22 Unfortunately, this was not helpful to
our patients because they still experienced poor sleep
quality.
Our results agree with those of James et al,8 Ellis et al,14
Hughes et al23 and Dawson et al,16 who also studied
patients with insomnia, but do not agree with results
obtained with healthy subjects. This suggests that
patients with insomnia have a pathophysiologic disturbance that is not reversed by melatonin. Reports of
increased heart rate, core body temperature, muscle tone
and 24-hour metabolic rate in patients with insomnia
(compared with controls)24 suggest that hyperactivity of
waking mechanisms is an inherent pathophysiologic
component of insomnia that results in a failure of sleep
mechanisms to express normally. Thus, we believe that
insomnia is not primarily a disorder of sleep mechanisms, but rather a disturbance of waking mechanisms.
One limitation of this study is that the negative findings observed are difficult to interpret because of the
variability of the sample (e.g., age). We are aware of the
ontogenesis of sleep and the changes in normal sleep
patterns over the lifespan. In this study, however, we
used as a dependent variable the DSM-IV definition of
primary insomnia, which does not include age as inclusion or exclusion criteria for a diagnosis. In addition, because of the crossover design of this study, each
subject was compared with himself or herself and
served as his or her own control.
Finally, 5 patients showed a first REM sleep latency

in under 65 minutes on at least 3 nights. This was not
related to a particular treatment but raised 2 questions:
Is this shorter REM sleep latency because a REM sleep
rebound is produced when patients sleep in a different
environment (e.g., sleep lab), such as is seen in psychophysiological insomnia? Or does it represent a nonspecific “biological marker” of primary insomnia, as is
seen in major depressive disorder,25 borderline personality disorder26 and schizophrenia?27 If the latter is true,
we propose that patients with primary insomnia may
represent a subset of mood disorder whose symptom
severity and amount do not reach a DSM-IV threshold
for the formal diagnosis of major depressive disorder
or an anxiety disorder.
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