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Melatonin 4 mg as prophylactic therapy for
primary headaches: a pilot study

This pilot study shows promising results, in terms
of headache frequency reduction and daily quality
of life improvement, in both groups.
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There is growing evidence that headaches are
connected to melatonin secretion. Our aim was to
assess the potential effectiveness of melatonin for
primary headache prevention.
Forty-nine patients (37 with migraine and 12 with
chronic tension-type headache, TTH) were prescribed oral melatonin, 4 mg, 30 minutes before
bedtime for six months. Forty-one (83.6%) of the
49 patients completed the study, while eight
dropped out for personal reasons.
A statistically significant reduction in headache
frequency was found between baseline and final
follow-up after six months of treatment (p=0.033
for TTH patients and p<0.001 for migraineurs). The
Headache Impact Test score was significantly
reduced in both groups of headache patients
(p=0.002 and p<0.001, respectively).
At baseline, melatonin levels, measured both during a headache attack and a pain-free period, did
not differ between patients with TTH and
migraineurs (p=0.539 and p=0.693, respectively),
and no statistically significant differences in
Hamilton Depression Rating Scale scores were
found between the two groups.
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All organisms depend on the maintenance of a state of
dynamic equilibrium or homeostasis, which is threatened by intrinsic and environmental stimuli.
Environmental triggers have always been at the forefront of headache research. Since the pineal gland is
considered to be a transducer of environmental stimuli into the neuroendocrine system, a pineal gland
abnormality may be involved in headache etiology and
homeostasis disruption. Levels of the pineal hormone
melatonin have been found to be low in migraine
(Claustrat et al., 1989; Murialdo et al., 1994; Brun et
al., 1995) and in cluster headache (Leone et al.,1995).
Melatonin can act as a chronobiotic (being a circadian
pacemaker of sleep) (Cajochen et al., 2003), an
antioxidant, an antihypertensive, an anxiolytic and a
sedative (Yousaf et al., 2010). Experimental studies
have indicated a dose-dependent analgesic effect of
melatonin in animals (Pang et al., 2001; Naguib et al.,
2003; Noseda et al., 2004; Tu et al., 2004; Mantovani
et al., 2006; Wang et al., 2006). Oral melatonin has
shown promising results in migraine prevention (3 mg,
30 minutes before bedtime) (Peres et al., 2004) and in
cluster headache prophylaxis (10 mg) (Leone et al.,
1996). The current study evaluates whether melatonin
4 mg has a beneficial effect as prophylactic therapy in
tension-type headache (TTH) and migraine (the most
disabling forms of headache), and whether it can play
a role in the improvement of daily quality of life.

io
ni

a

Functional Neurology 2016; 31(1): 33-37

Materials and methods
Study population
The study population comprised subjects of both genders, aged 18-75 years, affected by primary headache
(migraine or TTH) fulfilling the diagnostic criteria of the
latest International Headache Society (IHS) headache
classification (Headache Classification Committee of
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Study design
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The study was conducted at the outpatient Headache Clinic of Athens Korgialenio Benakio Hospital
from January 2010 to June 2012. The recruited
patients were classified in two groups: i) migraine with
and without aura present for at least three months with
at least four migraine attacks per month; ii) TTH, with
over 15 headache days per month for at least three
months. Patients on systemic prophylactic therapy
were instructed to continue this therapy throughout
the duration of the trial and, during attacks, to take
(as needed) the symptomatic therapy they usually
used as rescue therapy. A detailed headache history
was obtained from all the patients. Physical, neurological and ophthalmological examinations were conducted and, when indicated, specific neuroimaging (MRI)
investigations were performed.
The study period for every patient was six months.
The scheduled visits were one initial (baseline) visit
and two follow-up visits: at two and six months after
initiation of melatonin prophylaxis.
At the baseline visit, the diagnosis was confirmed and a
clinical and neurological examination was performed.
Blood samples, for measurement of melatonin levels,
were taken both during a headache attack and during a
pain-free period. Both blood samples were taken at the
same time of day (11 p.m.) under low light to avoid bias
due to the normal circadian fluctuation of melatonin levels in blood. Blood was collected into a heparinized
tube and immediately centrifuged at 4°C, 2000 g for 20
minutes; plasma was decanted and stored at –20°C
until the radioimmunoassay test was performed
(Graham et al., 1998). To allow us to identify, at the
beginning of the study, any differences between these
two main primary headaches, all patients completed the
Hamilton Depression Rating Scale (HAMD), the
Epworth Sleepiness Scale (ESS) and the Headache
Impact Test (HIT-6). As mentioned, any current prophylactic headache therapy was continued and all patients
were instructed to record the duration and frequency of
their headache attacks in diaries. After completion of
the baseline assessment, the subjects included in the
study started melatonin prophylactic therapy consisting
of 4 mg/day of melatonin (Circadin®, a prolonged
release melatonin formulation) administered orally, 30
minutes before bedtime.
Visit 2 took place eight weeks after initiation of melatonin prophylactic therapy and comprised an interview
with the patient during which progress with the prophylactic therapy was discussed and the headache

diaries were reviewed. Possible side effects of the
melatonin treatment were also recorded.
At visit 3 (final visit), six months after the initiation of
the melatonin prophylaxis, all headache diaries were
collected and HIT-6 was repeated. Visit 3 marked the
official end of the study, and the patients were
informed of this, but the melatonin prophylactic treatment was continued. Patients had to have adhered to
the treatment for at least six months to be included in
the analysis of the data.
The HIT-6 is a self-administered, six-item questionnaire that measures the impact of headache in several domains: social functioning, role functioning, vitality, cognitive functioning and psychological distress.
Each question is presented as a five-point Likert item
measured on a scale anchored at never (6) and
always (13). The results of the six items were summed
to give the total score, which thus ranged from 36 to
78. The impact of headache, according to HIT-6
scores, was graded as follows: a score ≤49 describes
little or no impact; 50–55, some impact; 56–59, substantial impact; and ≥60 severe impact. A score >56
was considered clinically significant. The HIT-6 shows
good internal consistency (0.89) and test-retest reliability (0.90), construct validity and responsiveness in
general headache patients (Kosinski et al., 2003).
The HAMD is a 17-item scale that evaluates depressed
mood, vegetative and cognitive symptoms of depression, and co-morbid anxiety symptoms. It provides ratings on current DSM-IV symptoms of depression, with
the exception of hypersomnia, increased appetite and
impaired concentration/indecision. The 17 items are
rated on either a five-point (0–4) or a three-point (0–2)
scale. The five-point scale items use the following ratings: 0 = absent; 1 = doubtful to mild; 2 = mild to moderate; 3 = moderate to severe; 4 = very severe. A rating of
4 is usually reserved for extreme symptoms. The threepoint scale items use the following ratings: 0 = absent; 1
= probable or mild; 2 = definite. Applying the established
clinical cut-offs, HAMD scores are classified in three
groups (absent, mild and definite depression) (Zimmerman et al., 2013).
The ESS (Johns, 1991) is a brief self-administered
questionnaire that measures average daytime sleepiness. Patients rate their probability of falling asleep on
a scale from 0 to 3 for eight different situations. The
scores for the eight questions are added together to
obtain a single total (a number between 0 and 24). A
number in the 0–9 range is considered to be normal
while a number in the 10–24 range indicates excessive sleepiness. The internal consistency reliability of
the test ranges from 0.74 to 0.88.
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the International Headache Society, 2013). The main
exclusion criteria were secondary headaches and
severe psychiatric and sleep disorders. Informed consent was obtained from all the patients. The study was
approved by the local ethics committee. The procedures followed were in accordance with the ethical
standards of the Helsinki Declaration of 1975, as
revised in 1983.
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Statistical analysis
Continuous variables are expressed as mean and
standard deviation (SD). Quantitative variables are
expressed as absolute and relative frequencies. For
the comparison of proportions, Fisher’s exact tests
were used. For the comparison of quantitative study
Functional Neurology 2016; 31(1): 33-37
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A total of 49 patients (12 TTH, 37 migraine) met the
inclusion criteria and were included in this study. Fortyone (83.6%) of the 49 patients completed the study,
while eight dropped out for personal reasons. The base-

line characteristics of the 49 participants are
described in table I.
As shown in table II which shows the results of the
intervention, oral melatonin 4 mg had a favorable
effect on attack frequency, which was found to be
reduced in both the migraine and the TTH patients
after six months of prophylactic therapy. No patient
reported an increase in headache frequency.
The HIT-6 score (Table II) was statistically significantly reduced in the migraineurs after the treatment
(p<0.001). A significant benefit of melatonin on
headache impact was also recorded in the TTH group
(p=0.002) at the end of the study period.
The main secondary outcome, melatonin levels measured both during a pain-free period and during a
headache attack, did not show any statistically significant differences between the migraine and TTH
patients (p=0.693 and p=0.539 respectively, mean values are shown in table I) or between males and
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factors between the TTH and migraine group, the nonparametric Mann-Whitney test was computed for nonnormal variables. Changes in attack frequency and
HIT-6 scores during the follow-up period in the two
groups (TTH and migraine) were evaluated using the
Wilcoxon signed-rank test. The Spearman correlation
coefficient was used to explore the association of two
continuous variables. All p values reported are twotailed. Statistical significance was set at 0.05 and
analyses were conducted using SPSS statistical software (version 19.0).

Table I - Demographic and baseline characteristics of the total study population.

Migraine
n=37

p-value1

4 (33.3%)

7 (18.9%)

0.427

8 (66.7%)

30 (81.1%)

45.25 ± 10.25

38.65 ± 11.77

0.012**

13.25 ± 12.22

11.86 ± 8.90

0.852**

9 (75%)

29 (78.4%)

0.743*

1 (8.3%)

6 (16.2%)

TTH
n=12

Sex
Male
Female
Age, years (mean ± SD)
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Duration of headache attacks, hours (mean ± SD)
Drug therapy for headache attacks
NSAIDs
NSAIDS+triptans
NSAIDS+antidepressants
Triptan

iz

NSAIDs+anxiolytics

1 (8.3%)

0 (0)

1 (8.3%)

1 (2.7%)

0

1 (2.7%)

Mean duration of prophylactic drug therapy before
4.75 ± 2.05

4.24 ± 2.41

0.461**

Mean ESS score ± SD

4.41 ± 2.71

3.87 ± 2.92

0.249**
0.098*

Ed

inclusion in the study, months (mean ± SD)

Hamilton Depression Rating Scale
Absent (0–7)

7 (58.3%)

26 (70.27%)

Mild (8–10)

2 (16.7%)

10 (27.02%)

Definite (>10)

IC

Mean Mel Inter(pg/ml), mean ± SD
Mean Mel Attack(pg/ml), mean ± SD

3 (25%)

1 (2.71%)

11.05 ± 7.46

10.58 ± 4.5

0.693**

7.61 ± 4.3

6.65 ± 3.83

0.539**
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Abbreviations: TTH=tension-type headache, NSAIDs=nonsteroidal anti-inflammatory drugs; Mel Inter=melatonin level during a pain-free period; Mel
Attack=melatonin level during headache attack; ESS=Epworth Sleepiness Scale.
1
Difference of frequencies tested with Pearson’s chi-square, difference of means with Student’s t-test and non-parametric Mann-Whitney U applied in each
type of headache. p significant at <0.05; *Fisher’s exact test; ** Mann-Whitney test.

Table II - Outcomes in melatonin intervention period compared to baseline.
Type of
headache
TTH
Migrane

AF
Baseline
mean±SD

AF
6 months
mean±SD

p-value1

HIT-6
Baseline
mean±SD

HIT-6
6 months
mean±SD

p-value1

15.91 ± 6.88
4.72 ± 0.73

5.33 ± 2.57
2.18 ± 0.84

0.033
<0.001

57.66 ± 8.42
63.51 ± 5.43

36.7 ± 22.5
44.37 ± 23.94

0.002
<0.001

Abbreviations: AF=attack frequency (mean per 4 weeks); TTH=tension-type headache; HIT=Headache Impact Test; SD=standard deviation. p significant
at <0.05; 1Wilcoxon signed rank test.
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The results of this pilot study support our hypothesis
that oral melatonin 4 mg has a positive role on
headache frequency in patients suffering from TTH and
migraine. In addition, the HIT-6 score was significantly
reduced, indicating an improvement in daily quality of
life, both in patients with migraine and in those with
TTH. We also showed a non-significant relationship
between melatonin levels and HAMD score during both
headache attacks and pain-free periods.
There are certain limitations in our study that could be
improved in future studies. The main ones are the
open-label design and the lack of a control group.
Another issue to address is the size of the sample,
and especially the small number of patients with TTH.
Crossover studies with established headache prophylactic therapeutic agents would require a longer follow-up period in order to determine whether melatonin
works as prophylactic therapy when used in the long
term, but crossover trials are vulnerable to the effects
of subject withdrawal. The eight withdrawals in our
study probably did not have a major impact on its
results. In addition, our findings are limited by the lack
of pre- vs post-intervention comparisons of HAMD and
ESS scores. These two scales, used simply for the
purpose of detecting possible differences between the
two groups of headache patients at baseline, were
administered only in the initial phase. That said, this
trial was not primarily designed to assess the quality
of sleep as the majority of subjects did not have
insomnia.
Two double-blind placebo-controlled studies have
documented a significant effect οf melatonin on sleep
quality and morning alertness in patients with insomnia (Lyseng-Williamson, 2012). In a randomized, double-blind, placebo-controlled trial, sleep quality
assessed using the Pittsburgh Sleep Quality Index did
not improve during melatonin treatment in migraineurs
(Alstadhaug et al., 2010).
Serum melatonin levels are reduced in patients with
cluster headache, particularly during a cluster period
(Pringsheim et al., 2002). As regards plasma melatonin
levels in migraine, the limited published data available
derive from three small studies, the results of which
suggested that female migraine sufferers have
decreased nocturnal plasma melatonin levels both
overall and during migraine attacks (Claustrat et al.,
1989; Brun et al., 1995; Murialdo et al., 1994). Our
study was not able to confirm these findings as we did

not include a control group. Abnormal melatonin levels
could reflect a global sympathetic hypofunction.
Furthermore, migraine sufferers without depression
had lower nocturnal plasma melatonin levels than controls, and migraine patients with superimposed depression exhibited the greatest deficiency of melatonin compared with the control group (Claustrat et al., 1989).
Similarly, there is little published literature on melatonin treatment in other primary headaches and,
accordingly, only a few studies with small numbers of
participants have reported benefits of melatonin treatment in primary headaches. A double-blind, placebocontrolled study of 20 patients showed the efficacy of
oral melatonin 10 mg for cluster headache prophylaxis (Pringsheim et al., 2002). In an open-label trial conducted in 34 patients, melatonin 3 mg reduced
headache frequency and intensity (Peres et al., 2004).
Another study (Alstadhaug et al., 2010) provided
Class I evidence that 2 mg of prolonged release melatonin given one hour before bedtime failed to replicate
the results of the above-mentioned open-label study
with 3 mg of oral melatonin. It can be hypothesized
that the benefit of melatonin in migraine sufferers is
dose dependent, but the authors of these studies stated that the dose of melatonin was appropriate, and
they actually suggest that lower doses have a greater
phase-shifting effect (Peres et al., 2004; Alstadhaug et
al., 2010). Therefore, no clear relation exists between
physiological melatonin levels and its pharmacological
doses. Neither of the above studies assessed the
effect of melatonin treatment on quality of life or
depression symptoms.
Although it was not statistically significant, this is the first
study showing a trend toward higher melatonin levels
and decreased HAMD score during headache attacks,
which suggests an antidepressive effect of melatonin. In
accordance with the present results, previous studies
have also found no toxicological effect that could compromise the use of melatonin.
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females (pain-free period mean±SD: 10.4±7.1 vs
10.7±4.7, p=0.853; headache attack mean±SD:
5.9±3.8 vs 7.1±3.9, p=0.351). In the total headache
group, melatonin levels during headache attack were
not significantly correlated with HAMD score (r= –0.11,
p=0.465) or ESS score (r=0.10, p=0.475). The two
headache groups showed no statistically significant
difference in either HAMD (p=0.098) or ESS (p=0.249)
scores at baseline.
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