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A B S T R A C T   

Background: Several randomized controlled trials (RCTs) have explored the impact of melatonin 
on body composition and blood pressure (BP). However, the findings from these studies remain a 
topic of debate. This systematic review and meta-analysis of RCTs sought to evaluate the effects of 
melatonin consumption on body composition (body weight (BW), body mass index (BMI), waist 
circumference (WC), hip circumference (HC)) and asleep/daytime BP (systolic blood pressure 
(SBP) and diastolic blood pressure (DBP)) in adults. 
Methods: In order to identify eligible RCTs, a systematic literature search was carried out up to 
June 2024 in PubMed, Embase, Scopus, and Web of Science without any language restrictions. 
The I2 statistic was used to perform heterogeneity tests on the selected studies. After evaluating 
random effects models based on heterogeneity tests, the weighted mean differences (WMD) with a 
95 % confidence interval (CI) were calculated using pooled data. 
Results: Overall, 28 studies (n = 1,543 participants) met our inclusion criteria. A pooled analysis 
of studies demonstrated that melatonin consumption led to a significant reduction in HC (WMD: 
1.21 cm; 95 % CI: 1.94 to − 0.49; P = 0.001), and daytime DBP (WMD: 1.40 mmHg; 95 % CI: 2.46 
to − 0.34; P = 0.009) in comparison with the control group. However, no substantial effects were 
observed on BW, BMI, WC, and SBP compared to the control group. Conclusion: The current 
meta-analysis of RCTs shows that treatment with melatonin reduces HC and daytime DBP levels 
in adults. However, further well-designed RCTs with large sample sizes and long durations are 
necessary to determine the effect of this supplement on body composition and BP.   
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1. Introduction 

Obesity is a chronic condition affecting individuals of all age groups and socioeconomic backgrounds, regardless of the country’s 
income level [1–3]. It is estimated that around 30 % of adults worldwide are affected by obesity, and this number is expected to rise to 
33 % by 2030 [4,5]. Several factors can contribute to obesity, including genetic predisposition, low physical activity, consuming more 
energy than required, and sedentariness [6]. Several serious health issues that are potentially life-threatening can result from obesity, 
such as type 2 diabetes mellitus (T2DM), renal failure, hypertension (HTN), hyperlipidemia, and cardiovascular diseases (CVDs) [7,8]. 
Through clinical and animal studies, it has been established that there is a strong correlation between obesity and HTN [8]. According 
to evidence, visceral obesity is the most significant risk factor for HTN and CVD [9]. studies have shown that obese subjects are 3.5 
times more likely to develop HTN, and 60 % of HTN cases are attributed to an increase in adipose stores [10]. 

To reduce the incidence of obesity, several interventions have been implemented to date, including dietary management, medi
cation therapy, and physical activity promotion [11,12]. Moreover, over the past few decades, researchers have concentrated on 
low-salt diets as the most effective lifestyle change for reducing blood pressure (BP), and current global guidelines emphasize the 
significance of adopting the dietary approach to stop hypertension (DASH) diet and a low-salt mediterranean diet for optimal BP 
reduction [13]. Despite the current strategies, obesity is spreading rapidly worldwide, and the desired outcomes are not being achieved 
[14]. New data suggests that melatonin, when used as a nutritional supplement, has beneficial effects on weight regulation [15,16]. 
Melatonin (N-acetyl-5-methoxytryptamine) is an indoleamine endogenous hormone that plays a role in various physiological processes 
and is present in nearly all organisms, ranging from primitive photosynthetic bacteria to humans [17]. The pineal gland rhythmically 
synthesizes melatonin, which acts on the suprachiasmatic nucleus, other parts of the brain, and all peripheral organs [18]. Further
more, melatonin has been demonstrated to play a role in regulating energy balance, BW, BP, dyslipidemia, and hyperglycemia 
[19–21]. 

The impact of melatonin supplementation on obesity and BP has been inconsistent across various studies. Nevertheless, the reasons 
or mechanisms for improvements in these conditions have not been thoroughly investigated. According to published clinical trials, 
melatonin supplementation was observed to have a positive impact on anthropometric indices [22–26]. While no substantial changes 
in anthropometric variables were reported in other studies [27–30]. According to a systematic review and meta-analysis, melatonin 
supplementation led to a significant reduction in body weight (BW), however, it did not affect waist circumference (WC) or body mass 
index (BMI) [31]. Another systematic review and meta-analysis of randomized controlled trials (RCTs) performed in 2018 by Akbari 
et al. demonstrated that supplementation of melatonin substantially decreased systolic blood pressure (SBP) and diastolic blood 
pressure (DBP) in metabolic disorders patients [32]. In contrast, Hoseini et al. have shown no significant difference in SBP and DBP 
after melatonin supplementation [33]. Furthermore, Lee et al. [21] conducted a meta-analysis of four RCTs and found that the overall 
analysis did not show significant effects of melatonin compared to placebo on nocturnal BP. However, their study revealed that 
controlled-release melatonin significantly reduced nocturnal BP, while fast-release melatonin had no impact on BP. In contrast to our 
study, this study specifically investigated the impact of melatonin on improving nocturnal HTN but did not explore the effects of 
melatonin on obesity-related indices. These results indicate that the effect of melatonin on obesity indices and BP variables has been a 
subject of controversy in previous meta-analyses. Thus, we conducted this systematic review and meta-analyses of published RCTs to 
assessment the impact of melatonin supplementation on body composition (BW, BMI, hip circumference (HC), WC) and asleep/
daytime BP (SBP and DBP) in adults. 

2. Methods 

In accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [34] (Supple
mentary Table 1), this meta-analysis was registered in the PROSPERO with the code CRD42023470934. The study protocol received 
approval from the ethics committee of Tabriz University of Medical Sciences (grant number: 73403). 

2.1. Search strategy 

The PICO model was used in the current systematic review and meta-analysis of RCTs. The model includes population (adult 
subjects), intervention (melatonin intake), comparison (control/placebo group), and outcomes (BMI, BW, WC, HC, SBP, and DBP). A 
systematic search of electronic databases such as Web of Science, PubMed, Scopus, and Embase was conducted to identify RCTs that 
evaluated the impact of melatonin on body composition and BP indices in adults. The search was conducted until June 2024, with no 
restrictions on language or date. The merger of MeSH and non-MeSH terms were as follows: (melatonin or N-acetyl-5-methoxy 
tryptamine) AND (blood pressure OR hypertension OR SBP OR DBP OR diastolic OR systolic) AND (weight reduction OR fat mass OR 
body weight OR body composition OR body compositions OR weight losses OR weight loss OR waist circumference OR BMI OR 
obesity) AND (intervention OR intervention study OR intervention* OR controlled trial OR random OR clinical trial OR randomized 
controlled trial OR randomized clinical trial OR RCT OR clinical trials OR trials). We utilized the Boolean operators “AND” and “OR” 
between or within groups, respectively. To ensure that no eligible studies were overlooked, we manually searched Google Scholar and 
reference lists of related publications. 

2.2. Study selection 

Trials were selected for inclusion based on the following criteria [1]: parallel design or cross-over RCTs [2], RCTs with participants 
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aged 18 years and above [3], At least one of the following measures was reported: BMI, BW, WC, HC, DBP, and SBP before and after the 
intervention in both treatment and placebo groups [4], reported mean and standard deviation (SD) values of variables. When dealing 
with datasets that had multiple publications, only the complete study was taken into consideration. However, the exclusion of studies 
was according to the following criteria [1]: trials that combined melatonin with other ingredients when the single effect of melatonin 
was not possible [2], trials without a placebo or control group [3], involved pregnant women, children, or animals [4], absence of 
sufficient data in either control or intervention groups, and [5] in vitro and in vivo studies, letters, conference abstracts, case reports, or 
books. 

2.3. Data Extraction 

The data from each of the eligible articles was extracted separately by two different authors. To achieve a consensus, any in
consistencies were evaluated by a chief investigator. Data on authors’ first names, location of the study, study design, publication year, 
study duration, sample size, melatonin dosage, mean age, sex, and health conditions of participants were collected for each eligible 
study. 

2.4. Quality assessment 

The methodological quality and bias risk of the included trials were evaluated independently by two authors (MV, NN), following 
the Cochrane risk-of-bias tool for randomized trials (RoB 2). The RoB2 assessment evaluates several factors, such as randomization, 
outcome measurement, missing data, deviations from intended interventions, and selection of reported results. Domains receive a 
’high risk’ score if methodological errors are present, a ’low risk’ score if no errors are detected, and an ’unclear risk’ score if data are 
insufficient [35]. 

2.5. Statistical analysis 

Stata version 14 (StataCorp, College Station, TX, USA) was used to perform all analyses. Using the mean (SD) of BMI, BW, WC, HC, 
SBP, and DBP, the overall estimates for both the control and intervention groups were calculated. The calculation of effect sizes for all 
variables involved the use of weighted mean differences (WMDs) and 95 % confidence intervals (CIs) [36]. The inconsistency index 
(I-squared) was used to quantify Cochran’s Q test for assessing heterogeneity between studies [37]. To identify studies with high 
heterogeneity, a P-value of Q statistic <0.1 and I2 ≥ 50 % were employed [38]. Based on age, sex, sample size, dose of supplemen
tation, intervention duration of trial, BMI status, and health status, a subgroup analysis was carried out to identify heterogeneity. To 
determine if a single study or group of studies influenced the conclusions, a sensitivity analysis was performed. Funnel plots and Begg’s 
and Egger’s tests were employed to assess the presence of publication bias [39,40]. Moreover, using a fractional polynomial model, the 
non-linear impacts of melatonin dosage and treatment duration on body composition and BP indices were determined. 

Fig. 1. Flow chart of the number of studies identified and selected into the meta-analysis.  
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Table 1 
Summary of characteristics of included studies.  

First Author name Year/ 
Country 

Study design Subject Participants 
(intervention/ 
control) 

Age 
(Intervention/ 
Control) 

Baseline BMI 
(Intervention/ 
Control) 

Duration 
(wk) 

Dose 
(mg) 

Type of administration Outcomes 

Intervention Placebo 

Abood Sattar J et al. 2020/Iraq RCT parallel MetS 35 (20/15) 45.8/48.07 40.24/41.81 12 10 Metformin +
Melatonin 

Metformin +
Placebo 

BMI, WC 

Agahi M et al. 2018/Iran RCT parallel Treated 
antipsychotics 

100 (50/50) 37.4/37.46  8 3 Melatonin Placebo WC, BW, 
BMI, SBP, 
DBP 

Bazyar H et al. 2021/Iran RCT parallel T2DM 50 (25/25) 53.64/51.52 27.38/27.42 8 3 Melatonin 
supplement 

Placebo 
tablets 

SBP, BW, 
BMI, WC, 
HC, WHR 

Chojnacki C et al. 2018/ 
Poland 

RCT parallel Psychosomatic 
disorders 

60 (30/30) 57.3/56.2 30.9/30.7 48 8 Melatonin Placebo BMI 

Chojnacki C et al. 2015/ 
Poland 

RCT parallel Psychosomatic 
disorders 

60 (30/30) 57.3/56.2 30.9/30.7 24 5 Fluoxetine +
Melatonin 

Fluoxetine +
placebo 

BMI 

D’Anna R et al. 2017/Italy Randomised, 
open trial 

Menopausal 
women 

40 (20/20) 49.1/48.7 26.7/25.3 24 3 Myoinositol 
+ Melatonin 

Myoinositol BMI, WC, 
SBP, DBP 

Daneshvar Kakhaki, 
R et al. 

2020/Iran RCT parallel Parkinson 51 (25/26) 64.6/66.3 25.1/25.1 12 10 Melatonin Placebo BMI, BW 

Goyal A et al. 2014/USA RCT crossover MetS   34.6/33.8 10 8 Melatonin Placebo SBP, DBP 
Grossman, E et al. 2006/Israeil RCT parallel HTN 38 (19/19) 62/66 27.4/27.3 4 2 CR- melatonin Placebo SBP, DBP 
Hoseini Ghaffari S. 

et al. 
2021/Iran RCT parallel Heart failure 92 (46/46) 62.7/59.1 26.7/27.2 24 10 Melatonin Placebo SBP, DBP 

Jamilian, M et al. 2019/Iran RCT parallel PCOS 56 (28/28) 28.7/28.3 29.1/29.2 12 10 Melatonin Placebo BW, BMI 
Kim, Y et al. 2021/Korea RCT parallel Insomnia 38 (19/19) 61/61 24.9/23.6 6 2 Melatonin Placebo SBP, BMI 
Kotlarczyk, M. P 

et al. 
2012/USA RCT parallel Perimenopausal 

women 
18 (13/5) 50.3/47.5 25.7/21.7 24 3 Melatonin Placebo SBP, DBP 

Mesri Alamdari N 
et al. 

2015/Iran RCT parallel Obesity 44 (22/22) 33.84/34.86 34.1/35.7 40 days 6 Melatonin Placebo BW, BMI, 
WC, HC 

Modabbernia, A. 
et al. 

2014/Iran RCT parallel schizophrenia 36 (18/18) 32.7/32.8 23.9/23.2 8 3 Melatonin Placebo SBP, DBP, 
HC, WHR 
BW, BMI,WC 

Mohammadi, S et al. 2021/Iran RCT parallel Overweight or 
obesity 

38 (19/19) 38.95/37.84 31.01/30.14 12 3 Melatonin Placebo BW, WC,BMI 

Mousavi, R et al. 2022/Iran RCT parallel PCOS 41 (21/20) 25.57/26.2 28.4/26.94 8 6 Melatonin Placebo BW, BMI,WC 
Nunes, DM et al. 2008/Brazil RCT parallel COPD 25 (12/13) 64.17/67.38 23.87/24.1 3 3 melatonin placebo BMI 
Ostadmohammadi, V 

et al. 
2020/Iran RCT parallel Diabetic HD 53 (26/27) 65.6/64.1 26.4/26.4 12 10 melatonin placebo BW, BMI, 

SBP, DBP 
Pakravan, H et al. 2017/Iran RCT parallel NAFLD 97 (49/48) 42.5/40.6 – 12  melatonin placebo BW, WC, 

SBP, DBP 
Rahbari-Oskoui FF 

et al. 
2019/USA RCT crossover HTN – – – 4 24 Melatonin Placebo SBP, DBP 

Raygan, F et al. 2019/Iran RCT parallel T2DM 60 (30/30) 67.7/65.3 30.4/29.7 12 10 Melatonin Placebo DBP, SBP, 
BW, BMI 

Rezvanfar M R et al. 2017/Iran RCT parallel T2DM 64 (64/64) 52/52 – 24 6 Melatonin Placebo BW 
Rechciński, T et al. 2010/ 

Poland 
RCT parallel CAD 60 (40/20) 61.15/53.61 – 12 5 Melatonin Placebo SBP, DBP 

Romo-Nava, F et al. 2014/ 
Mexico 

RCT parallel Bipolar and 
schizophrenia 

44 (20/24) 30.6/28.6 26.1/26.7 8 5 Melatonin Placebo DBP, SBP, 
BW,BMI,HC, 
WC 

Shabani A et al. 2019/Iran RCT parallel PCOS 58 (29/29) 26.5/26 27.1/27.8 12 10 Melatonin Placebo BW, BMI 
Lusardi et al. 2000/Italy RCT crossover HTN 47 38–65 – 4 5 Melatonin Placebo SBP, DBP 
Scheer et al. 2004/ 

Netherlands 
RCT crossover HTN 16 55 ± 8 26.8 ± 1.7 3 2.5 Melatonin Placebo SBP, DBP 

Abbreviation: RCT: Randomised Clinical Trial, T2DM: Type 2 Diabetes Mellitus, NAFLD: Non-Alcoholic Fatty Liver Disease, MetS: metabolic syndrome, PCOS: Poly Cystic Ovary Syndrome, HD: He
modialysis, COPD: Chronic Obstructive Pulmonary Disease, HTN: Hypertension, CAD: Coronary Artery Disease, BW: Body Weight, BMI: Body Mass Index, WHR: Waist to Hip Ratio, HC: Hip Circumstance, 
WC: Waist Circumstance, DBP: Diastolic Blood Pressure, SBP: systolic Blood Pressure. 
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3. Results 

3.1. Search results and trial flow 

In Fig. 1, the flowchart of the literature search is depicted. Electronic database searches yielded 985 studies in total. Following the 
removal of 202 duplicate studies, 783 articles underwent assessment via screening of their titles and abstracts. Following a meticulous 
evaluation of the full text of 30 studies, 28 were deemed eligible for inclusion according to pre-specified criteria. 18 trials were on BMI, 
15 were on BW, 11 were on WC, four were on HC, 17 were on daytime SBP, five were on asleep SBP, 15 were on daytime DBP and five 
were on asleep DBP. 

3.2. Study characteristics 

The general features of eligible studies are depicted in Table 1. Data were collected from 28 eligible studies including 33 arms, 
comprising a total of 1,543 subjects, with 820 participants in the intervention and 723 in the control group. The publication dates of 
the trials spanned from 2000 to 2022. Participants in these studies were between 25 and 67 years old. The sample size of participants in 
these trials varied from 16 to 100. Studies were carried out in Iran [22,23,26–30,33,41–46], the United States [47–50], Poland [24,51, 
52], Iraq [25], Israel [53], Italy [54,55], Brazil [56], Korea [57], and Mexico [58]. In various RCTs, in various RCTs, the melatonin 
dosage ranged from 1 to 24 mg, and the intervention duration of studies varied between three and 48 weeks. While most trials included 
both sexes, one study was conducted on male participants, and nine trials were conducted on female participants. These studies were 
conducted in T2DM, metabolic syndrome (MetS), patients treated with the second-generation antipsychotics, psychosomatic disorders, 
menopausal women, parkinson, HTN, heart failure, polycystic ovary syndrome (PCOS), diabetic hemodialysis patients, woman with 
insomnia, perimenopausal women, schizophrenia, chronic obstructive pulmonary disease, coronary artery disease, schizophrenia, 
bipolar disorder, nonalcoholic fatty liver disease (NAFLD), and patients with overweight, and obesity. The quality assessment of the 
included RCTs for risk of bias is depicted in Fig. 2. Most trials were deemed to have low bias risk according to the RoB2 assessment. 

3.3. BMI 

The impact of melatonin supplementation on BMI was investigated in 18 trials with 20 treatment arms. The results of the random- 
effects model’s pooled estimate suggests that there were no significant effects on BMI after melatonin supplementation when compared 
to the control group (WMD: 0.47 kg/m2; 95 % CI: 0.96 to 0.02; P = 0.059; I2 = 96.9 %; P < 0.001) (Fig. 3a). Health status and BMI 
status were identified as the sources of between-study heterogeneity. Moreover, a substantial decrease in BMI was observed in studies 
with a sample size of ≥50 participants, individuals aged <45 years, those prescribed melatonin doses of ≤5 mg/d, participants with 
obesity, and across both short-term (≤8 weeks) and longer-term (>8 weeks) interventions. (Supplementary Table 2). 

3.4. BW 

The combination of 17 estimates from 15 studies demonstrated that melatonin supplementation did not have a substantial impact 
on BW in comparison to the control group (WMD: 0.38 kg; 95 % CI: 0.92 to 0.15; P = 0.159; I2 = 83.7 %; P < 0.001) (Fig. 3b). Subgroup 

Fig. 2. The methodological quality of the included studies (risk of bias).  
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analysis has indicated that sex, supplement dose, and health status may contribute to heterogeneity. 
In subgroup analyses, melatonin supplementation resulted in a significant reduction in BW in trials involving subjects with normal 

BMI, individuals <45 years of age, and patients with diabetes (Supplementary Table 2). 

3.5. WC 

The impact of melatonin supplementation on WC was studied in 11 trials consisting of 13 treatment arms. According to the 
quantitative meta-analysis, there was no significant difference in WC between the group that received melatonin supplementation and 
the control group (WMD: 0.47 cm; 95 % CI: 1.65 to 0.71; P = 0.439; I2 = 87.4 %; P < 0.001) (Fig. 3c). The sources of between-study 
heterogeneity were identified as age, duration of intervention, and health status through subgroup analysis. The subgroup analysis 
indicated that melatonin intake significantly reduced WC in subjects with ages ≥45 years old, duration of intervention >8 week, 
individuals with normal BMI and overweight, healthy and diabetic subjects, and both melatonin dosages (≤5 and > 5 mg/d) (Sup
plementary Table 2). 

3.6. HC 

In four studies with five treatment arms, melatonin supplementation was investigated for its effect on HC and indicated a sub
stantial effect on decreasing HC (WMD: 1.22 cm; 95 % CI: 1.97 to − 0.47; P = 0.001; I2 = 2.7 %; P = 0.391) (Fig. 3d). Subgroup analyses 
revealed that melatonin supplementation led to a substantial decrease in HC in studies conducted on patients with diabetes, studies 
with both sexes, with a sample size ≥50 participants, individuals aged ≥45 years, RCTs that administered ≤5 mg/d melatonin, and 
overweight subjects (Supplementary Table 2). 

Fig. 3. Forest plot showing the effects of melatonin supplementation on BMI (a), BW (b), WC (c), and HC (d) (WMDs and 95 % CIs) in adults using 
the random effects model, CI, confidence interval; WMD, weighted mean difference. 
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3.7. SBP 

The pooled results of the random-effect model on 17 trials with 18 arms demonstrated that there was no substantial impact of 
melatonin intake on daytime SBP (WMD: 0.78 mmHg; 95 % CI: 2.16 to 0.61; P = 0.271; I2 = 75.6 %; P < 0.001) (Fig. 4a). The sources of 
heterogeneity were determined to be sex, BMI status, and health status through subgroup analysis. 

In subgroup analyses, melatonin supplementation resulted in a significant reduction in daytime SBP in subjects with obesity and 
MetS (Supplementary Table 3). Moreover, the pooled results of the random-effect model on five trials demonstrated that there was no 
substantial impact of melatonin intake on asleep SBP (WMD: 2.02 mmHg; 95 % CI: 7.91 to 3.87; P = 0.502; I2 = 89.2 %; P < 0.001) 
(Fig. 4b). 

3.8. DBP 

The results of 15 RCTs, which included 16 effect sizes, showed that melatonin supplementation substantially reduced daytime DBP 
when compared to the control group (WMD: 1.40 mmHg; 95 % CI: 2.46 to − 0.34; P = 0.009; I2 = 78 %; P < 0.001) (Fig. 5a). The 
sources of heterogeneity were determined to be sex, age, BMI status, and health status through subgroup analysis. A more substantial 
decrease in DBP was observed with melatonin supplementation in studies involving a sample size <50, trials with female subjects, 
individuals with <45 years, studies that prescribed ≤5 mg/d melatonin, and trials with intervention duration of fewer than eight 
weeks (Supplementary Table 3). Moreover, the pooled results of the random-effect model on five trials demonstrated that there was no 
substantial impact of melatonin intake on asleep DBP (WMD: 0.57 mmHg; 95 % CI: 3.62 to 2.47; P = 0.712; I2 = 84 %; P < 0.001) 
(Fig. 5b). 

Fig. 4. Forest plot showing the effects of melatonin supplementation on daytime (a)/asleep (b) SBP (WMDs and 95 % CIs) in adults using the 
random effects model. CI, confidence interval; WMD, weighted mean difference. 
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3.9. Non-linear analysis 

A one-stage non-linear dose-response analysis was carried out to examine the association between melatonin supplementation and 
BW, BMI, WC, HC. The results indicated that there was a significant non-linear association between the intervention dose and changes 
in WC (P = 0.031). However, no such relationship was observed for BW (P = 0.639), BMI (P = 0.301), and HC (P = 0.291). 
Furthermore, the duration of the intervention was substantially associated with changes in WC (P = 0.030), whereas no such rela
tionship was detected for HC (P = 0.313), BW (P = 0.096), and BMI (P = 0.247) (Supplementary Fig. 1 a-h). 

3.10. Sensitivity analysis 

We conducted a sensitivity analysis to assess the influence of each trial on the overall effect size. We did not observe any substantial 
impact of any individual trial on the overall effect size of BW, WC, HC, SBP, and DBP. However, the sensitivity analysis for BMI was 
affected by the exclusion of studies conducted by Agahi et al. [41] (WMD: 0.55 kg/m2; 95 % CI: 1.05 to − 0.06), Mohammadi et al. [44] 
(WMD: 0.52 kg/m2; 95 % CI: 1.03 to − 0.01), and Romo-Nava et al. [58] (WMD: 0.51 kg/m2; 95 % CI: 1.01 to − 0.01). 

3.11. Publication bias 

To examine publication bias, we carried out the funnel plot, as well as Begg’s and Egger’s tests. Asymmetry was observed in the 
funnel plots upon visual examination. However, according to the results of Begg’s and Egger’s tests, there was no indication of 
publication bias for BMI, BW, WC, HC, SBP, and DBP (Supplementary Fig. 2 a-f). 

4. Discussion 

Through this study, the effects of melatonin supplementation on anthropometric and BP indices in adults were assessed. According 

Fig. 5. Forest plot showing the effects of melatonin supplementation on daytime (a)/asleep (b) DBP (WMDs and 95 % CIs) in adults using the 
random effects model. CI, confidence interval; WMD, weighted mean difference. 
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to the results, melatonin supplementation was found to have a significant impact on reducing daytime DBP and HC. However, no 
significant impact of melatonin on the SBP, BMI, BW, and WC was observed. 

Melatonin has emerged as a potential regulatory agent of energy metabolism due to its anti-obesity properties. It has been found to 
operate by modulating the various phases of energy balance, encompassing intake, storage, and expenditure of energy. Notably, 
melatonin has been demonstrated to exert its impacts on energy metabolism both centrally and peripherally. In particular, melatonin 
appears to regulate adipose tissue metabolism, which is critical for the maintenance of energy balance and BW homeostasis. Exper
imental studies have shown that melatonin supplementation can reduce BW, enhance metabolic profile, and improve glucose ho
meostasis. Interestingly, these effects appear to be independent of food intake. Moreover, melatonin’s anti-obesity effects are 
attributed to energy expenditure mechanisms, rather than central feeding behavior mechanisms, according to observations [59,60]. 

This systematic review and meta-analysis revealed nuanced impacts of melatonin supplementation on various anthropometric 
indices. While the overall impact on BMI, BW, and WC did not exhibit statistically significant changes, subgroup analyses unraveled 
intricate patterns. Melatonin showcased notable reductions in BMI among studies involving specific demographics: those with larger 
sample sizes (a sample size ≥50), younger individuals (<45 years old), females, and subjects with overweight or obesity or diabetes or 
psychopathy. Additionally, a substantial reduction in BW was observed predominantly in studies involving younger individuals (<45 
years old) and diabetic patients. These subgroup-specific effects imply the potential for tailored interventions in specific populations. 
While some investigations demonstrated significant reductions in BW or BMI with melatonin supplementation [22,23,26,31], others 
echoed our findings, highlighting the absence of substantial alterations in these indices [27,28,30]. These discrepancies underscore the 
complexity and variability of melatonin’s effects, which might be contingent upon diverse factors, including participant demographics 
and intervention specifics. Factors such as melatonin dosage, duration of intervention, and participant demographics played pivotal 
roles in influencing the impact of melatonin supplementation. This study revealed that melatonin intake significantly reduced WC in 
subjects ages ≥45 years old, with the duration of intervention >8 weeks, individuals with normal BMI and overweight, females, 
healthy and diabetic subjects, and both dosages of melatonin (≤5 and > 5 mg/d). The observed heterogeneity in outcomes emphasizes 
the significance of individual characteristics and intervention specifics in determining the efficacy of melatonin. Notably, the influence 
of sex, age, BMI status, and health conditions became evident in dissecting the varied effects on body composition. These findings 
emphasize the necessity of considering these factors in future intervention designs for optimized outcomes. 

In 2022, Lee et al. [21] conducted a meta-analysis to investigate the efficacy and safety of oral melatonin supplementation for 
treating HTN in hypertensive patients (receiving or not receiving anti-HTN drug treatment), compared to placebo or no treatment. 
They found that controlled-release melatonin, used in three RCTs, reduced asleep SBP by − 4.67 mm Hg and asleep DBP by − 2.39 mm 
Hg. They also found reductions in daytime SBP by − 3.57 mm Hg and daytime DBP by − 1.06 mm Hg; however, these reductions were 
not statistically significant. The meta-analysis revealed that despite using a wide range of melatonin doses (2–24 mg), the BP reduction 
from different doses of melatonin was similar. In contrast to our study, this research specifically investigated the impact of 
controlled-release melatonin on improving nocturnal HTN but did not explore the effects of melatonin on obesity-related indices. 

Our results showed that the melatonin supplementation significantly decreased HC and DBP levels. Lee et al. [21] limited their 
study to the studies investigating on nocturnal HTN, while we conducted this meta-analysis among all target populations. Furthermore, 
the number of included trials in our study was more than other studies (17 vs. four [21] and five [61] studies). 

The present up-to-date meta-analysis validated the results of the previous meta-analysis study, which demonstrated the significant 
effects of melatonin supplementation on reducing DBP [32]. Based on the subgroup analysis, a more substantial decrease in DBP was 
observed with melatonin supplementation in studies involving a sample size <50, trials with female subjects, individuals with <45 
years, studies that prescribed ≤5 mg/d melatonin, subjects with normal BMI, NAFLD patients, and trials with intervention duration of 
fewer than eight weeks. This discrepancy underscores the complexity of melatonin’s action on distinct BP parameters, suggesting 
potential variability based on participant profiles and intervention specifics. 

While melatonin supplementation displayed a noteworthy reduction in DBP, its effect on SBP did not exhibit a significant overall 
change in our analysis. However, the absence of substantial effects of melatonin supplementation on SBP aligns with inconclusive 
outcomes reported in an earlier study by Hosseini et al. [33]. Although our meta-analysis did not demonstrate a substantial impact of 
melatonin on SBP overall, subgroup analyses highlighted the influence of intervention specifics and participant characteristics. 
Notably, studies administering higher doses of melatonin (>5 mg/d), individuals with higher BMI (≥30, obese), or those with MetS 
showcased a significant reduction in SBP, implying a potential beneficial effect in specific health conditions. This variability un
derscores the complexity and potential specificity of melatonin’s effects on BP regulation. Former research has suggested that 
melatonin, an indole hormone primarily synthesized by the pineal gland, can regulate BP through multiple pathways. Melatonin can 
act as a potent scavenger of free radicals, which can indirectly improve endothelial function and decrease adrenergic system activity by 
providing suitable concentrations of nitrogen oxide (NO). Preventing endothelial damage and vascular stiffness, both of which are 
significant factors in the development of HTN, requires the reduction of chronic inflammation and oxidative stress. According to 
studies, administering melatonin to hypertensive patients can increase their total antioxidant capacity, associated with the 
improvement of arterial stiffness and endothelial function [62,63]. Furthermore, it is proposed that melatonin’s hypotensive effects are 
due to its ability to stimulate melatonin receptors in the central nervous system and peripheral vessels [64]. Additionally, Melatonin 
monotherapy has been found to have antihypertensive effects and antihypertensive action in arterial HTN and coronary heart disease 
[63]. Melatonin supplementation has also been shown to be effective in controlling anthropometric measurements, like BW, BMI, and 
WC, and arterial pressure, including SBP, mean arterial pressure, and pulse pressure, in patients with T2DM [26]. Despite these 
promising findings, the limited number of available trials on the impacts of melatonin supplementation on BP necessitates further 
research. In order to provide more conclusive evidence in this area, it is necessary to conduct more extensive clinical trials with larger 
sample sizes. As well, the potential long-term effects of melatonin supplementation on BP require elucidation. Moreover, our results 
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indicated a significant non-linear association between the dose of intervention and changes in WC. Moreover, there was a substantial 
non-linear association between the duration of melatonin supplementation and changes in WC. In such a way that melatonin intake 
(both dosages of melatonin; ≤ 5 or > 5 mg/d) and the intervention duration > 8 weeks significantly reduced WC. 

4.1. Strengths and limitations 

This study presents a comprehensive systematic review and dose-response meta-analysis of the effect of melatonin supplementation 
on anthropometric measures, such as BMI, BW, WC, and HC, as well as BP. The study included all RCTs without any restrictions on 
language or date, and subgroup analyses were carried out according to the inclusion criteria. The study’s strengths include the in
clusion of a large number of eligible studies and the use of dose-response and subgroup analyses to investigate the sources of between- 
study heterogeneity. However, there are certain limitations of this study that must be taken into account. The analyses were not 
restricted to solitarily include patients of one type or age. Furthermore, we could not find the source of heterogeneity between some 
results. Significant heterogeneity was encountered perhaps due to various regimens, doses, durations, center settings, enrolled pop
ulations, etc. Different doses of melatonin were used across the included studies, which had varying intervention periods and par
ticipants with different health statuses, with some confounding variables left uncontrolled. Besides, many of the studies suffer from 
significant sources of bias, and the effect in many occasions was assessed by very few studies; thus, the evidence to support it is low. 
Additionally, it’s important to acknowledge that the majority of studies included in the meta-analysis were conducted exclusively 
within Eastern countries. This geographical limitation may constrain the broader applicability and relevance of our results. Conse
quently, there is a pressing need for more diverse, globally representative RCTs to enhance our comprehensive understanding of the 
topic. Despite the limitations, this meta-analysis provides detailed insights into the potential therapeutic effects of melatonin on 
obesity and related metabolic disorders. The study’s standardized methodology and the randomized placebo-controlled design of the 
eligible trials are strengths. Nonetheless, to determine the effect of melatonin on these parameters and its use as a supplement for 
certain health conditions, further well-designed RCTs and mechanistic studies with high quality are required. 

5. Conclusion 

The meta-analysis demonstratedthat melatonin supplementation had a substantiallowering impacton the HC and DBP level, but no 
significant effect on other anthropometric measures or SBP level was observed. The available evidence indicates that melatonin could 
be a beneficial therapeutic agent for treating obesity and related metabolic disorders.However, more research is required to determine 
the optimal dosing and timing of melatonin supplementation, as well as to clarify the precise mechanisms underlying its effects on 
energy metabolism. 
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