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1 |  INTRODUCTION

Aging is associated with disruptions in the circadian system 
and a decrease in melatonin secretion. Toward the fifth de-
cade of life, characteristic changes in the architecture of sleep 
and corresponding EEG changes occur.1 These changes have 
ramifications for mental and physical health, and for the im-
mune, metabolic, endocrine, and cardiovascular systems.1,2 

The pineal hormone has a direct influence on almost every 
organ in the body. It regulates the immune system, prevents 
neuronal over- excitation, has analgesic properties, supports 
bone health, and participates in metabolic and antioxidant 
processes.3 In women, chronologic aging is associated with 
reproductive aging. Changes and fluctuations in ovarian 
hormones and gonadotropins cause cessation in reproduc-
tive function and affect many other estrogen- dependent 
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Abstract
Melatonin is involved in multiple changes that characterize the aging and can po-
tentially be a safe and effective treatment for menopausal women. The aim of this 
study was to carry out a systematic review of the medical literature on the health 
benefits of oral melatonin administration on menopausal women. The electronic 
databases PubMed, Scopus, and Web of Science were searched systematically on 
interventional studies that evaluated the association between oral melatonin admin-
istration and the health of menopausal women. Risk for bias was assessed for rand-
omized, controlled studies by the RoB v.2 tool and for non- randomized trials by the 
ROBINS- I tool. Twenty- four studies on melatonin treatment in various aspects of 
women's health were included in the final systematic review. The studies included 
1,173 participants. No evidence was found for an independent effect of melatonin on 
hemodynamic measures or markers of glucose metabolism. There is some evidence 
that very low- density lipoprotein and triglycerides levels increase during melatonin 
administration. There is a fair amount of evidence that melatonin treatment has a 
favorable effect on bone density and BMI. Melatonin treatment improves EEG pat-
terns and subjective sleep quality in postmenopausal women with preexisting sleep 
impairment. In a dose of 3 mg and above, melatonin improves climacteric symptoms 
in one or more domains. The vast majority of the studies had a low risk for bias. In 
light of multiple health benefits and an excellent safety profile, melatonin administra-
tion should be considered in menopausal women.

K E Y W O R D S

body weight, lipids, melatonin, menopause, perimenopausal bone loss, sleep, symptoms

www.wileyonlinelibrary.com/journal/jpi
mailto:
mailto:yuliatr@walla.co.il
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjpi.12743&domain=pdf&date_stamp=2021-05-24


2 of 12 |   TREISTER- GOLTZMAN ANd PELEG

physiologic processes. Women experience changes in body 
structure, image, and functioning. Immuno- metabolic 
changes during menopause lead to fat tissue redistribution, 
and abdominal adiposity, a central component of the meta-
bolic syndrome.4 Hormonal perturbations lead to sleep prob-
lems.1,2 Vaso- motor symptoms, characteristic of that period 
also contribute to decreased sleep quality. Sleep problems 
increase appetite, especially in the evening, decrease physical 
activity, and lead to weight gain. Emotional problems during 
menopause have a bi- directional association with sleep qual-
ity.2 In light of health concerns associated with hormone 
replacement therapy (thromboembolic and cardiovascular 
events, and malignancy), there is an emerging need for other 
treatments for metabolic, emotional, nutritional, and sleep 
disturbances in peri-  and postmenopausal women. Since mel-
atonin is involved in all these processes and it has a good 
safety profile, it has potential as a drug with multiple health 
benefits for menopausal women.

The aim of this study was to carry out a systematic re-
view of the medical literature on potential health benefits of 
oral melatonin administration on peri-  and postmenopausal 
women.

2 |  MATERIALS AND METHODS

2.1 | Search strategy for identification of 
studies

The electronic databases PubMed, Scopus, and Web of Science 
were searched systematically in February 2021 to identify in-
terventional studies that related to the health effects of mela-
tonin treatment in postmenopausal women, without limiting 
by date or language of publication. Two investigators (YTG 
and RP) conducted the search of relevant studies according to 
predetermined inclusion and exclusion criteria. The search was 
conducted with the keywords “melatonin” and “menopausal.” 
We decided to restrict our review to studies in which the only 
intervention was oral melatonin administration. This determi-
nation was made to assure a relatively uniform drug formula-
tion and in light of the dearth of trials that focus on treatment 
with parenteral melatonin or melatonin agonists. The inclusion 
criteria were as follows: (1) the study evaluated the associa-
tion between oral melatonin administration and menopausal 
women's health, and (2) original research. The exclusion cri-
teria were as follows: (1) the study was not original research 
(review articles, case reports, book chapters), (2) the study was 
not interventional, and (3) the intervention did not include oral 
melatonin, but light deprivation, a melatonin agonist, or par-
enteral melatonin. If the study examined a combination of me-
latonin with other drugs, it was included in the review only if 
there was a group with melatonin treatment only, (4) the study 
population was not peri-  and postmenopausal women and (5) 

the study was conducted on a population with a specific dis-
ease (oncologic, etc)

In the first stage, all abstracts were reviewed inde-
pendently by the two investigators who included or excluded 
them from the study. In the second stage, the two investiga-
tors read the full texts of all the articles that were selected in 
the first stage and went over the bibliographies to identify 
additional papers. If there was a disagreement as to whether 
a paper should be included the final decision was reached by 
joint discussion.

2.2 | Data collection

The following data were collected the following: author and 
year of publication, study type, number of participants, mean 
age, dosage, duration and other details of melatonin adminis-
tration, main outcome measures, and findings.

2.3 | Assessment of risk of bias

For the purpose of risk of bias assessment, the studies were 
divided into two groups: randomized controlled trials (RCT) 
and non- randomized intervention trials (NRT). For the first 
group of studies, we used the RoB v.2 tool.5 This tool was 
developed by the Cochrane Statistical Methods and Cochrane 
Bias Methods groups and is widely used including in Cochrane 
reviews. Bias domains included in this tool are randomization, 
deviation from intended interventions, missing data, measure-
ment of outcomes, and selection of reported result. For the 
second, NRT, group the ROBINS- I tool was used.6 This tool 
was developed by Cochrane Bias Methods group and leading 
international epidemiologists and methodologists to compare 
the health effects of two or more interventions. Due to the fact 
that most of the NRT in our review included only one interven-
tion group, we adapted this tool for our study. The adapted tool 
assessed six bias domains: confounding, selection of partici-
pants, deviation of intended interventions, missing data, meas-
urement of outcomes, and selection of reported result. Based 
on bias risk in all domains, the risk for bias for each study was 
judged as low/high/some concerns for RCT and low/moderate/
serious/critical/no information for NRT.

3 |  RESULTS

Of 505 articles identified through the literature search, 24 
studies on melatonin treatment in various aspects of women's 
health, with a total 1,173 participants, were included in the 
systematic review (Figure 1). Eighteen of the included stud-
ies were RCT and six NRT. The mean age of participants 
ranged from 49.5- 62.5  years. The studies were related to 
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different aspects of physiologic, physical, and mental health. 
Melatonin dosages varied from 1 mg- 100 mg and the dura-
tion of treatment from a single administration to 12 months. 
The most popular dose was 3 mg.

The summary of studies on melatonin effects on meno-
pausal women's health is presented in Table 1.

3.1 | Melatonin's effect on 
hemodynamic measures

Four RCT focused on the effect of melatonin on hemodynamic 
measures.7- 10 Three studies involved a one- time administra-
tion of 1mg of melatonin to women without a diagnosis of 
hypertension.7- 9 Two of them7,8 found a positive effect on sys-
tolic and diastolic blood pressure, a decrease in norepineph-
rine, and an increase in nitric oxide level among women on 

hormone replacement therapy only. A third study9 found a 
positive effect on endothelial- dependent vasodilatation in the 
brachial artery. The results of the fourth study, in which 1 or 
3 mg of melatonin was administered for 12 months, did not 
show any effect on hemodynamic measures.10 This study did 
not assess hypertension at baseline. In summary, there is in-
sufficient evidence for an independent effect of melatonin on 
hemodynamic measures among menopausal women.

3.2 | Melatonin's effect on cortisol levels and 
markers of glucose homeostasis

Four RCTs focused on melatonin's effect on cortisol, leptin, 
and markers of glucose homeostasis.11- 14 In all studies, the 
participants had normal blood glucose levels at study incep-
tion. Three studies11- 13 involved a single administration of 

F I G U R E  1  Flowchart of review 
process
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T A B L E  1  Studies included in the meta- analysis on melatonin effects on menopausal women's health

Study Design Description of participants Details of melatonin treatment Outcome Main findings

A. Studies on influence of melatonin administration on physiologic functions and measurements

Cagnacci et al, 20007 Randomized, controlled, double- 
blind, cross- over study

31 postmenopausal women, 13 on 
HRT. 53 ± 1.5 years

1 mg of melatonin once daily 
between 2 PM and 6 PM

Internal carotid artery pulsatility index, index of downstream 
resistance to blood flow, BPa  and catecholamine levels

In women on HRTb  only, melatonin administration reduced systolic, 
diastolic, mean BPa , resistance to blood flow in the internal carotid 
artery, and norepinephrine levels

Cagnacci et al, 20018 Randomized, controlled, double- 
blind, cross- over study

23 postmenopausal women, 12 on 
HRT. 52 ± 1.7 years

1 mg of melatonin once between 2 
PM and 3 PM

Internal carotid artery pulsatility index, BPa , and levels of nitric 
oxide

Only in women on HRTb , melatonin reduced internal carotid artery flow, 
systolic and diastolic BP, and increased nitric oxide level

Modena et al, 19989 Randomized, controlled, double- 
blind, cross- over study

18 postmenopausal women 
53.2 ± 4.2 years

Single administration of 1 mg of 
melatonin or placebo

Brachial artery diameter and flow Melatonin had a positive effect on endothelial- dependent vasodilation

Cagnacci et al, 199711 Randomized, controlled, double- 
blind, cross- over study

7 postmenopausal women 
54- 62 years

Single administration of 100 mg of 
melatonin at 8 AM, with or without 
estrogen supplement

Cortisol levels Melatonin induced a marked increase in daytime cortisol levels that 
disappeared during estrogen administration

Cagnacci et al, 200112 Randomized, controlled, double- 
blind, cross- over study

22 postmenopausal women, 14 on 
HRT. 52- 61 years

Single administration of 1 mg of 
melatonin at 8.30 AM.

C- peptide, oral glucose tolerance test. Melatonin reduced glucose tolerance and insulin sensitivity in all women

Cagnacci et al, 200213 Randomized, controlled, double- 
blind, cross- over study

36 postmenopausal women. 55.4 Single administration of 1 mg of 
melatonin given at 8.30 AM, 10.30 
AM, or 3.30 PM.

Leptin levels Leptin levels were not significantly modified by melatonin, independent 
of HRTb 

Wakatsuki et al, 200015 Open- labeled, interventional study 15 postmenopausal women. Mean 
age 52 years (range 48- 55)

6 mg of melatonin between 9 and 10 
PM for two weeks

Lipid profile, apolipoproteins, LDLc  activation Melatonin significantly increased levels of TGd , but did not alter HDLe  or 
LDLc  level, reduced LDLc  susceptibility to oxidative modification

Wakatsuki et al, 200116 Open- labeled, interventional study 15 postmenopausal women Mean 
age 52 years (range 48- 55)

6 mg of melatonin between 9- 10 PM 
for two weeks

Lipid profile, apolipoproteins, activity of lipoprotein lipase, 
hepatic TGd  lipase, lecithin cholesterol acyltransferase

Melatonin significantly increased levels of TGd , and VLDLf , 
Apolipoproteins C2, C3, and E, inhibited lipoprotein lipase.

Tamura et al, 200817 Open- labeled, interventional study 10 peri-  and postmenopausal 
women. Mean age 52 years 
(range 42- 65)

1 mg of melatonin at 9 PM for one 
month

Lipid profile Melatonin treatment significantly increased serum concentrations of HDLe  
only

Parandavar et al, 201818 Randomized, double- blind, 
placebo- controlled

240 postmenopausal women. 
53.2 ± 4.2 years

3 mg of melatonin between 6- 9 PM 
for three months

Lipid profile Only TGd  level increased significantly in the melatonin group

Sagan et al, 201719 Open- labeled, controlled, 
interventional study

90 postmenopausal women 
46- 67 years

2.5 mg of melatonin one hour before 
bedtime for four weeks

Lipid peroxidation (LPO) as measured by the concentration of 
malondialdehyde+4 - hydroxyalkenals

Melatonin reversed increased serum LPO only in the sub- group of former 
smokers

Staikou et al, 201224 Randomized, controlled, double- 
blind study

23 women, 11 of them 
postmenopausal No data on age

Single administration of 6 mg of 
melatonin at 9 AM

EEGg  theta to alpha power ratio at twelve recording sessions No EEGg  changes in postmenopausal women, possible awaking effect in 
reproductive women

Amstrup et al, 201520 Randomized, controlled, double- 
blind study

81 osteopenic postmenopausal 
women62.5 ± 4

1 mg or 3 mg at bedtime for 
12 months

BMDh  by DXAi , QCTj , high- resolution peripheral QCTj , 
calciotropic hormones and bone markers

Femoral neck BMDh  increased significantly in response to melatonin in 
a dose- dependent manner. Trabecular thickness in tibia increased in the 
melatonin group and mineral density in the spine increased significantly 
only in the 3 mg group

Amstrup et al, 201614 Randomized, controlled, double- 
blind study

81 osteopenic postmenopausal 
women 62.5 ± 4

1 mg or 3 mg at bedtime for 
12 months

Body composition: fat and lean mass by DXAi , BMIk , levels 
of leptin, adiponectin and insulin, lipid profile and markers of 
glucose homeostasis.

In the melatonin group, fat mass decreased and lean mass increased 
significantly. Adiponectin increased borderline to significantly in the 
melatonin group. No changes in leptin, insulin, lipid profile, or markers 
of glucose homeostasis.

B. Studies on influence of melatonin administration on clinical outcomes (with or without physiologic functions and measurements)

Kripke et al, 200626 Randomized, controlled trial 20 postmenopausal women 
51- 69 years

0.5 mg 2- 3 hours before bedtime or 
0.5 mg upon morning awakening 
for four weeks

Depression, hot flashes and physical symptoms inventory, LHl  
level

Melatonin led to LHl  suppression, with no effect on hot flashes, mood, and 
sleep

Parandavar et al, 201730 Randomized, double- blind, 
placebo- controlled

240 postmenopausal women 
53.2 ± 4.2 years

3 mg of melatonin between 6- 9 PM 
for three months

Sexual function (female sexual function index) Significant increase in mean sexual function score and in each domain

Parandavar et al, 201429 Randomized, double- blind, 
placebo- controlled

240 postmenopausal women 
53.2 ± 4.2 years

3 mg of melatonin between 6- 9 PM 
for three months

Climacteric symptoms (Green climacteric scale) Significant decrease in overall climacteric score and in various dimensions

Walecka- Kapica, 
201423

Open- labeled, interventional study 56 postmenopausal and 25 
young women 56.9 ± 5.3 years 
(postmenopausal group)

5 mg of melatonin at 9 PM for 
24 weeks

Quality of sleep (ISI), BMIk , Waist/Hip ratio Significant improvement in quality of sleep and decrease in BMIk 

Secreto et al, 200428 Randomized, controlled, double- 
blind study

262 postmenopausal women Mean 
age 52 years (range 50- 57)

3 mg of melatonin in the evening 
hours for three months

Menopausal symptoms on Green climacteric scale No advantage for melatonin over placebo

Madaeva et al, 202025 Open- labeled, interventional study 21 perimenopausal women 
51.2 ± 4.7 years

3 mg of melatonin 30 minutes before 
bedtime for three months

Subjective severity of insomnia (ISIm ) and polysomnographic 
pattern

Improvement in ISIm  and polysomnographic sleep latency, overall sleep 
efficiency and REM sleep, decrease in sleep fragmentation

(Continues)
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T A B L E  1  Studies included in the meta- analysis on melatonin effects on menopausal women's health

Study Design Description of participants Details of melatonin treatment Outcome Main findings

A. Studies on influence of melatonin administration on physiologic functions and measurements

Cagnacci et al, 20007 Randomized, controlled, double- 
blind, cross- over study

31 postmenopausal women, 13 on 
HRT. 53 ± 1.5 years

1 mg of melatonin once daily 
between 2 PM and 6 PM

Internal carotid artery pulsatility index, index of downstream 
resistance to blood flow, BPa  and catecholamine levels

In women on HRTb  only, melatonin administration reduced systolic, 
diastolic, mean BPa , resistance to blood flow in the internal carotid 
artery, and norepinephrine levels

Cagnacci et al, 20018 Randomized, controlled, double- 
blind, cross- over study

23 postmenopausal women, 12 on 
HRT. 52 ± 1.7 years

1 mg of melatonin once between 2 
PM and 3 PM

Internal carotid artery pulsatility index, BPa , and levels of nitric 
oxide

Only in women on HRTb , melatonin reduced internal carotid artery flow, 
systolic and diastolic BP, and increased nitric oxide level

Modena et al, 19989 Randomized, controlled, double- 
blind, cross- over study

18 postmenopausal women 
53.2 ± 4.2 years

Single administration of 1 mg of 
melatonin or placebo

Brachial artery diameter and flow Melatonin had a positive effect on endothelial- dependent vasodilation

Cagnacci et al, 199711 Randomized, controlled, double- 
blind, cross- over study

7 postmenopausal women 
54- 62 years

Single administration of 100 mg of 
melatonin at 8 AM, with or without 
estrogen supplement

Cortisol levels Melatonin induced a marked increase in daytime cortisol levels that 
disappeared during estrogen administration

Cagnacci et al, 200112 Randomized, controlled, double- 
blind, cross- over study

22 postmenopausal women, 14 on 
HRT. 52- 61 years

Single administration of 1 mg of 
melatonin at 8.30 AM.

C- peptide, oral glucose tolerance test. Melatonin reduced glucose tolerance and insulin sensitivity in all women

Cagnacci et al, 200213 Randomized, controlled, double- 
blind, cross- over study

36 postmenopausal women. 55.4 Single administration of 1 mg of 
melatonin given at 8.30 AM, 10.30 
AM, or 3.30 PM.

Leptin levels Leptin levels were not significantly modified by melatonin, independent 
of HRTb 

Wakatsuki et al, 200015 Open- labeled, interventional study 15 postmenopausal women. Mean 
age 52 years (range 48- 55)

6 mg of melatonin between 9 and 10 
PM for two weeks

Lipid profile, apolipoproteins, LDLc  activation Melatonin significantly increased levels of TGd , but did not alter HDLe  or 
LDLc  level, reduced LDLc  susceptibility to oxidative modification

Wakatsuki et al, 200116 Open- labeled, interventional study 15 postmenopausal women Mean 
age 52 years (range 48- 55)

6 mg of melatonin between 9- 10 PM 
for two weeks

Lipid profile, apolipoproteins, activity of lipoprotein lipase, 
hepatic TGd  lipase, lecithin cholesterol acyltransferase

Melatonin significantly increased levels of TGd , and VLDLf , 
Apolipoproteins C2, C3, and E, inhibited lipoprotein lipase.

Tamura et al, 200817 Open- labeled, interventional study 10 peri-  and postmenopausal 
women. Mean age 52 years 
(range 42- 65)

1 mg of melatonin at 9 PM for one 
month

Lipid profile Melatonin treatment significantly increased serum concentrations of HDLe  
only

Parandavar et al, 201818 Randomized, double- blind, 
placebo- controlled

240 postmenopausal women. 
53.2 ± 4.2 years

3 mg of melatonin between 6- 9 PM 
for three months

Lipid profile Only TGd  level increased significantly in the melatonin group

Sagan et al, 201719 Open- labeled, controlled, 
interventional study

90 postmenopausal women 
46- 67 years

2.5 mg of melatonin one hour before 
bedtime for four weeks

Lipid peroxidation (LPO) as measured by the concentration of 
malondialdehyde+4 - hydroxyalkenals

Melatonin reversed increased serum LPO only in the sub- group of former 
smokers

Staikou et al, 201224 Randomized, controlled, double- 
blind study

23 women, 11 of them 
postmenopausal No data on age

Single administration of 6 mg of 
melatonin at 9 AM

EEGg  theta to alpha power ratio at twelve recording sessions No EEGg  changes in postmenopausal women, possible awaking effect in 
reproductive women

Amstrup et al, 201520 Randomized, controlled, double- 
blind study

81 osteopenic postmenopausal 
women62.5 ± 4

1 mg or 3 mg at bedtime for 
12 months

BMDh  by DXAi , QCTj , high- resolution peripheral QCTj , 
calciotropic hormones and bone markers

Femoral neck BMDh  increased significantly in response to melatonin in 
a dose- dependent manner. Trabecular thickness in tibia increased in the 
melatonin group and mineral density in the spine increased significantly 
only in the 3 mg group

Amstrup et al, 201614 Randomized, controlled, double- 
blind study

81 osteopenic postmenopausal 
women 62.5 ± 4

1 mg or 3 mg at bedtime for 
12 months

Body composition: fat and lean mass by DXAi , BMIk , levels 
of leptin, adiponectin and insulin, lipid profile and markers of 
glucose homeostasis.

In the melatonin group, fat mass decreased and lean mass increased 
significantly. Adiponectin increased borderline to significantly in the 
melatonin group. No changes in leptin, insulin, lipid profile, or markers 
of glucose homeostasis.

B. Studies on influence of melatonin administration on clinical outcomes (with or without physiologic functions and measurements)

Kripke et al, 200626 Randomized, controlled trial 20 postmenopausal women 
51- 69 years

0.5 mg 2- 3 hours before bedtime or 
0.5 mg upon morning awakening 
for four weeks

Depression, hot flashes and physical symptoms inventory, LHl  
level

Melatonin led to LHl  suppression, with no effect on hot flashes, mood, and 
sleep

Parandavar et al, 201730 Randomized, double- blind, 
placebo- controlled

240 postmenopausal women 
53.2 ± 4.2 years

3 mg of melatonin between 6- 9 PM 
for three months

Sexual function (female sexual function index) Significant increase in mean sexual function score and in each domain

Parandavar et al, 201429 Randomized, double- blind, 
placebo- controlled

240 postmenopausal women 
53.2 ± 4.2 years

3 mg of melatonin between 6- 9 PM 
for three months

Climacteric symptoms (Green climacteric scale) Significant decrease in overall climacteric score and in various dimensions

Walecka- Kapica, 
201423

Open- labeled, interventional study 56 postmenopausal and 25 
young women 56.9 ± 5.3 years 
(postmenopausal group)

5 mg of melatonin at 9 PM for 
24 weeks

Quality of sleep (ISI), BMIk , Waist/Hip ratio Significant improvement in quality of sleep and decrease in BMIk 

Secreto et al, 200428 Randomized, controlled, double- 
blind study

262 postmenopausal women Mean 
age 52 years (range 50- 57)

3 mg of melatonin in the evening 
hours for three months

Menopausal symptoms on Green climacteric scale No advantage for melatonin over placebo

Madaeva et al, 202025 Open- labeled, interventional study 21 perimenopausal women 
51.2 ± 4.7 years

3 mg of melatonin 30 minutes before 
bedtime for three months

Subjective severity of insomnia (ISIm ) and polysomnographic 
pattern

Improvement in ISIm  and polysomnographic sleep latency, overall sleep 
efficiency and REM sleep, decrease in sleep fragmentation

(Continues)
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melatonin, in one 100 mg,11 and in the other two 1 mg.12,13 
In the study in which 100 mg was given,11 there was an in-
crease in daytime cortisol levels. In the second study,12 there 
was reduced glucose tolerance and insulin sensitivity. In the 
third study,13 there was no effect on leptin levels. In another 
study,14 1  mg or 3  mg of melatonin was administered for 
12  months. Melatonin- induced adiponectin increased with 
borderline significance, but there were no changes in lep-
tin, insulin, or markers of glucose homeostasis. In summary, 
there is no conclusive evidence on melatonin's effect on cor-
tisol levels and markers of glucose metabolism in menopau-
sal women with normal blood glucose levels.

3.3 | Melatonin effect on lipid profile

Six studies investigated melatonin's effect on lipid profile 
and oxidation.14- 19 An NRT,15,16 in which 6 mg of melatonin 
was administered for two weeks, found significant increases 
in the levels of triglycerides (TG), very low- density lipopro-
teins (VLDL), apolipoproteins C2, C3, and E (Apo C2, C3, 
and E), and inhibition of lipoprotein lipase. There was no ef-
fect on the level of high- density lipoprotein (HDL) and low- 
density lipoprotein (LDL). An RCT18 also showed increased 

TG levels after three months with a daily administration of 
3  mg. In contrast, in an NRT,17 in which postmenopausal 
women received 1 mg of melatonin for one month in an open- 
labeled study, there was no effect on VLDL, LDL, or total 
cholesterol (TC). In an RCT,14 there was no difference in TC, 
HDL, LDL, and TG between women who received 1 mg or 
3 mg melatonin for one year, and placebo. In an NRT,19 in-
creased serum lipid peroxidation was reversed, but only in 
former smokers. In conclusion, there is some evidence that 
VLDL and TG increase during melatonin administration at a 
dose of 3- 6 mg, without any effect on LDL or TC.

3.4 | Melatonin's effect on bone density and 
body composition

Two RCTs20,21 investigated the effect of melatonin on bone 
density (BMD) composition. In one study20 in which 1 or 
3 mg of melatonin was given for a year, there was a signifi-
cant increase in femoral neck BMD and trabecular thickness 
in the tibia, while mineral density of the spine increased 
significantly in the 3 mg group only. In the second study,21 
where 3  mg of melatonin was given for six months, there 
were no significant changes in markers of bone density or 

Study Design Description of participants Details of melatonin treatment Outcome Main findings

Kotlarczyk et al, 201221 Randomized, controlled, double- 
blind study

19 perimenopausal women 
49.5 years (range 45.1- 54.5)

3 mg melatonin at bedtime for six 
months

Menopausal symptoms, sleep quality, and bone density No significant change on BMDh  or bone turnover markers, however the 
ratio of bone resorption/ bone formation markers trended downwards. 
Melatonin significantly improved subjective physical symptoms of 
menopause. No influence on sleep quality

Chojnacki et al, 201822 Randomized, controlled, double- 
blind study

60 postmenopausal women 
51- 64 years, placebo: 
56.2 ± 4.1 years, melatonin: 
57.3 ± 6.4 years

3 mg in the morning and 5 mg in the 
evening for 12 months

Menopausal symptoms (Kuperman index), BMIk  and female 
hormones

In the melatonin group the value of Kuperman index and BMIk  decreased 
significantly, no change in female reproductive hormones

Bellipanni et al, 200527 Randomized, controlled, double- 
blind study

139 peri-  and postmenopausal 
women 42- 62 years

3 mg between 10- 11 PM for 
6 months

Menopausal symptoms, thyroid function, prolactin, female 
hormones

Abrogation of menopause- related depression, decrease in gonadotropins 
only in younger women (43- 49 years).

Amstrup et al, 201510 Randomized, controlled, double- 
blind study

81 postmenopausal women 
62.5 ± 4 years

1 mg or 3 mg at bedtime for 
12 months

Postural balance (by stadiometer), 
muscle strength (by dynamometer chair), 
quality of life, 
Quality of sleep (Pittsburgh Sleep quality index), 
BPa , and 
heart rate

Melatonin did not affect muscle strength or balance, nor quality of life, 
sleep or hemodynamic measures. In patients with insomnia at baseline, 
there was a trend toward sleep improvement

aBlood pressure
bHormone replacement therapy
cLow- density cholesterol
dTriglycerides
eHigh density cholesterol
fVery low- density cholesterol
gElectroencephalography
hBone mineral density
iDual X- ray absorptiometry
jQuantitative computed tomography
kBody mass index
lLuteinizing hormone
mInsomnia severity index.
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bone turnover, but there was a downward trend in ratio of 
bone resorption/bone formation markers. In an RCT,10 mela-
tonin did not have a significant effect on muscle strength or 
balance. In another RCT,14 there was a significant decrease 
in fat mass and increase in lean mass, but the BMI did not 
change. In contrast, in an RCT22 in which 8 mg of melatonin 
was given for 12 months, and in an NRT23 in which 5 mg of 
melatonin was given for 24  weeks, there was a significant 
reduction in BMI, especially in obese women.23 Thus, there 
is evidence that treatment with melatonin at a dose of 3 mg or 
higher for at least six months has a favorable effect on BMD. 
At a dose of 5- 8 mg for 6- 12 months, melatonin was associ-
ated with decreased BMI.

3.5 | Melatonin’s effect on sleep

Two studies investigated EEG changes during sleep after 
melatonin administration. In a double- blind study of a single 
administration of 6 mg of melatonin,24 there were no changes 
in the EEG pattern of participants in the melatonin group. 
The results of an open- labeled study in which 3 mg of me-
latonin was administered for three months to women with 
sleep impairment25 showed improved polysomnographic 

sleep latency, overall sleep efficiency, and REM sleep, and 
reduced sleep fragmentation. The same study found improve-
ment in subjective measures of insomnia severity. Women 
with sleep impairment who were treated with 5 mg of mela-
tonin for 24 weeks in an NRT study23 reported significantly 
improved sleep quality. In an RCT on the effect of 1mg or 
3 mg of melatonin for 12 months,10 a trend toward sleep im-
provement was seen only in patients with baseline insomnia. 
In RCTs where inclusion criteria did not include sleep im-
pairment,21,26 an administration of 0.5 mg of melatonin for 
four weeks and 3 mg of melatonin for six months, respec-
tively, did not affect subjective sleep quality. In summary, 
melatonin treatment improves the EEG pattern and subjec-
tive sleep quality only in menopausal women with preexist-
ing sleep impairment.

3.6 | Melatonin's effect on sex hormones and 
menopausal symptoms

Treatment with 0.5 mg of melatonin for four weeks in an 
RCT study suppressed LH.26 In another RCT, treatment 
with 3 mg of melatonin for six months led to reduced LH 
in younger perimenopausal women (43- 49  years) and to 
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reduced FSH in women with low basal melatonin levels.27 
There was no significant change in 17β estradiol and FSH 
in another RCT.22 Melatonin did not affect hot flashes and 
mood in postmenopausal women with those symptoms.26 
In an RCT, administration of 3 mg of melatonin for three 
months did not affect the overall Green Scale climacteric 
symptom score, or psychological and somatic symptoms 
separately.28 In this study, women were included regard-
less of the extent of their troublesome menopausal symp-
toms at baseline. There was no effect of 1mg or 3 mg of 
melatonin on psychological or mental well- being, or over-
all quality of life among postmenopausal women with het-
erogeneous degrees of initial impairment in an RCT.10 In 
another RCT,29 women with severe climacteric symptoms 
at baseline were treated with 3 mg of melatonin for three 
months leading to significant improvement in climacteric 
symptoms in four domains: psychological, somatic, vas-
omotor, and sexual. In another RCT,21 administration of 
3 mg of melatonin daily for six months did not affect psy-
chosocial, vasomotor, and sexual domains scores, but was 
associated with a significant improvement in the physi-
cal domain score among women with different degrees of 
menopausal symptoms. There was a significant improve-
ment in psychological, vasomotor, and physical symptoms 
when 8  mg of melatonin was given daily for 12  months 
in postmenopausal women with menopausal symptoms of 
average severity in an RCT.22 Another study reported a sig-
nificant improvement in mood and mitigation of depression 
in the melatonin group after treatment with 3 mg daily for 
six months among peri-  and postmenopausal women with 
different degrees of climacteric symptoms.27 A significant 
improvement in overall sexual function and in each of the 
domains of desire, arousal, lubrication, orgasm, sexual sat-
isfaction, and pain, was found with 3 mg daily treatment of 
melatonin compared to placebo in an RCT.30 In summary, 
although there is no conclusive evidence for the regulation 
of sex hormones by melatonin, in most high- quality stud-
ies, there was significant improvement in one or more cli-
macteric symptom scores with the administration of 3 mg 
of melatonin or more for three months or more, regardless 
of the initial degree of climacteric symptoms.

3.7 | Safety

Six of the included studies7- 9,11- 13 did not report any adverse 
effects after a single administration of melatonin. Among 
the studies with more prolonged melatonin administration, 
one NRT23 and one RCT22 found morning fatigue in patients 
treated with melatonin, without requiring discontinuation, in 
RCTs18,28,30 bleeding, spotting, drowsiness, nausea, vomit-
ing, and headache were observed in a few patients in the me-
latonin group, but without a significant difference from the 

placebo group. In one study,20 diarrhea and a hangover effect 
were observed in two participants in the melatonin group. No 
adverse events were noted in the remaining studies.

3.8 | Risk of bias of the included studies

As shown in Table 2, all but one of 18 RCTs had a low risk 
for bias. In one RCT,27 there was some concern for bias. 
Four NRTs15- 17,25 had a low risk for bias, and two19,23 had 
a moderate risk for bias (Table 3). Thus, none of the stud-
ies was excluded on the basis of quality. At the same time, 
it is worth noting that while many of the RCTs had a low 
overall risk for bias, there was some concern about miss-
ing values.10,14,18,20,24,27- 30 Intention to treat analyses were 
not performed in these studies,18,24,28,30 and no data were 
presented on the exact distribution of dropout cases among 
study groups in study by Bellipanni et al27 Although dropout 
cases were negligible in most studies, given the small number 
of participants, it could have affected the outcomes, mainly 
reducing the effect size. Another issue of some concern was 
adherence to intervention, as some of the studies did not re-
port the percent of melatonin/placebo pills that were actually 
taken by the participants.18,21,22,27,29,30 For NRTs, there was a 
moderate risk for bias in confounding and selection domains 
due to the selection of patients from a specific environment,19 
due to the assessment of potential confounders based on 
questionnaires,19 because the participants’ chronic diseases 
were not taken into account,17 and because other interven-
tions were implemented, such as a special diet in addition to 
the main intervention,23 and no information on actual adher-
ence to the intervention was presented in the studies.17,19,25

4 |  DISCUSSION

Disruptions in the circadian system in menopausal women 
compound hormonal alteration leading to multiple physiologi-
cal and physical changes. Melatonin is considered a pleio-
tropic hormone that is involved in and controls most of these 
changes.31 The aim of this systematic review was to conduct 
a scientific investigation of the beneficial effect of oral mela-
tonin on women's health and their bothersome symptoms. The 
results show that although multiple effects have been attrib-
uted to melatonin, only a few of these are supported by good 
scientific evidence in postmenopausal women. We did not find 
consistent evidence for the effects of melatonin on hemody-
namic measurements, insulin sensitivity or glucose homeo-
stasis. No effect was found on TC, HDL, and LDL levels. In 
contrast, the finding of increase in TG and VLDL levels was 
replicated in several high- quality studies, in which the daily 
dose of melatonin was 3 mg and higher. A dose of 3 mg and 
higher also had favorable effect on BMD. At a dose of 5- 8 mg 
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for 6- 12 months, melatonin administration was associated with 
a decrease in BMI, with a stronger association in overweight/
obese women. The classic indication for melatonin administra-
tion is insomnia. Although there is still no unequivocal conclu-
sion as to its clinical efficacy for this indication, high- quality 
studies and a meta- analysis demonstrated its effectiveness and 
safety in middle- aged and older individuals.32,33 Our study 
also showed that melatonin treatment improves EEG pattern 
and subjective sleep quality in menopausal women with preex-
isting sleep impairment. Additionally, most of the high- quality 
studies included in our systematic review found that melatonin 
treatment at a dose of 3 mg and higher improved climacteric 
symptoms in one or more domains. The only systematic review 
that investigated melatonin's effect on menopausal women that 
was conducted before the present review focused exclusively 
on melatonin's effect on BMD and included three studies that 
yielded similar results.34

4.1 | Strengths and limitations

The present study is the first systematic review to assess 
the effect of melatonin treatment on menopausal women. A 
large number of articles with a respectable number of par-
ticipants were identified. Some individual studies involved 
a small number of patients, with varying doses, time, and 
duration of melatonin administration. Although all of the 
studies involved menopausal women, the age and inclusion 
criteria of the studies varied, with some including the gen-
eral population of menopausal women and other menopau-
sal women with specific climacteric complaints. However, 
in analyzing the results we related to and discussed all these 
differences.

4.2 | Future perspectives

Although the findings of our review are encouraging, they 
demonstrate an urgent need for a well- organized, large- scale 
RCT on melatonin treatment for menopausal women. Our 
review highlights the main drawbacks of previous studies, 
including the small number of participants, missing data, and 
a lack of transparency while reporting actual adherence rate. 
These factors should be taken into account in future studies.

5 |  CONCLUSION AND 
IMPLICATIONS

In light of its multiple health benefits and excellent safety 
profile, melatonin treatment should be considered in meno-
pausal women.
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