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Results from the clinical research about Momordica charantia (MC) benefts on weight loss have been contradictory. Tis study,
which included the most available randomized placebo-controlled trials (RCTs), was the frst to investigate the impact of MC
supplementation on body weight and composition. Te efects of the given MC on weight, body mass index (BMI), waist
circumference (WC), and percentage of body fat (PBF) were examined in RCTs up to February 2023 (without limitation on release
date). Online databases (PubMed/Medline, Google Scholar, Scopus, and Web of Science) were searched for these studies. Te
inclusion and exclusion criteria were followed in the screening and evaluation of the literature. Te Cochrane tool was used to
assess bias risk. Tere were a total of ten RCTs, including 448 participants. Te meta-analysis revealed that MC supplementation
had no efect on weight (weighted mean diference (WMD): 0.04 kg; 95% confdence interval ([CI]: −0.16 to 0.25; p � 0.66), BMI
(WMD: −0.18 kg/m2; 95% CI: −0.43 to 0.25; p � 0.16), WC (WMD: −0.94 cm; 95% CI: −3.04 to 1.16; p � 0.37), and BFP (WMD:
−0.99; 95% CI: −2.33 to 0.35; p � 0.14). According to the subgroup analysis, MC could lower the BMI at a dosage of ≤ 2000mg/
d when compared to a placebo group (p<0.001). Te dose-response analysis represented a signifcant nonlinear connection
between the MC dosage and weight reduction (Pnon−linearity = 0.011); the efect on weight loss was observed the most at doses of
2000 and 4500mg. Moreover, MC consumption decreased the BMI by the sixth week and then increased the BMI up to the 17th
week (Pnonlinearity = 0.03). Our results indicate that MC consumption can reduce the BMI in some dosages and duration of
supplementation.
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1. Introduction

Te condition of obesity refers to excess fat being stored in
the body that is harmful to health [1].Te obesity epidemic is
contributing to an increase in certain types of cancer, hy-
pertension, fatty liver disease, and Type 2 diabetes mellitus
(T2DM) among other diseases [2]. Furthermore, both life
expectancy and quality of life are adversely afected by
obesity. Te World Health Organization (WHO) report
estimates that being overweight or obese will decrease the
health of over 167 million people and children by 2025 [1].

For obese people, a healthier diet and a more active
lifestyle are the frst-line treatments [3]. As a component of
complementary and alternative medicine, herbal treatments
are increasingly being utilized to treat obesity because of
their proven ability to hasten weight loss [4–7]. A hundred
and ffty species of plants, out of the 21,000 used com-
mercially for medicinal purposes globally, are utilized in
medicine, according to the WHO report [8]; however, their
efcacy is still unknown in most cases.

A tropical plant species in the Cucurbitaceae family
known as Momordica charantia (MC) is widely cultivated in
Asia, South America, and East Africa [9, 10]. Researchers have
reported that MC has antidiabetic, antioxidant, antiviral, anti-
infammatory, antimutagenic, and cholesterol-lowering
properties [10–12]. Additionally, MC’s antiobesity activity
and associatedmechanisms have been reported in in vitro and
animal studies [13–17]. It has been shown in some studies that
MC supplements can signifcantly reduce weight and body
mass index (BMI) [18, 19], and in some studies, it has not had
a signifcant efect [20–23]. Te current study contains
a signifcantly higher number of trials and anthropometric
measurements than Phimarn’s previous meta-analysis [24].
Our results are completely diferent from those of the pre-
vious meta-analyses, which showed that MC supplements can
lead to 3.45 kg weight loss when compared to control groups.
Several subgroup analyses were undertaken in the present
study to address these issues, and the results showed that MC
supplementation did not signifcantly reduce weight and
other anthropometric measures. Tis systematic review and
meta-analysis used a highly sensitive search technique and
included a large number of RCTs to evaluate the efects of MC
supplementation on body composition and weight.

2. Methods

Te results of this comprehensive meta-analysis were pre-
sented in adherence with the systematic review and meta-
analysis (PRISMA) guidelines [25], as outlined in the
Supporting Table 1. Furthermore, the protocol for this study
has been registered with PROSPERO under the registration
number CRD42023428026.

2.1. Search Strategy. Te relevant studies were identifed
through an extensive and methodical search across major
medical databases, including PubMed/Medline, Scopus,
Web of Science, and Google Scholar.Tis search process was
carried out from the initial stages of the project up until
February 2023. Te MESH and non-MESH terms applied

included the following: (“Momordica charantia” [tiab] OR
“bitter melon” [tiab] OR Karelas [tiab] OR Karela [tiab] OR
“Momordica charantia” [Mesh]) AND (“Body Weight”
[tiab] OR BMI [tiab] OR “Body Mass Index” [tiab] OR
“Weight Loss” [tiab] OR “Waist Circumference” [tiab] OR
Obesity [tiab] OR overweight [tiab] OR “fat mass” [tiab] OR
“Body Fat” [tiab] OR “Waist-to-Hip Ratio” [tiab] OR “Body
Weight” [Mesh] OR “Weight Loss” [Mesh] OR “Body Mass
Index” [Mesh] OR Obesity [Mesh] OR “Waist Circumfer-
ence” [Mesh]) AND (intervention [tiab] OR RCT [tiab] OR
randomized [tiab] OR random [tiab] OR Randomly [tiab]
OR Placebo [tiab] OR trial [tiab] OR trials [tiab] OR ran-
domized [tiab] OR “Double-Blind” [tiab] OR Cross-Over
[tiab] OR “Placebos” [Mesh] OR “Cross-Over Studies”
[Mesh]) (Supporting Table 2). No restrictions were placed
on the language or publication date of the studies. Addi-
tionally, to ensure no relevant articles were missed, the
reference lists of all pertinent studies were manually
reviewed, including those from review articles published in
major journals.

2.2. Eligibility Criteria. Two researchers (C.A. and M.A.)
conducted a comprehensive online database search to
identify potentially relevant clinical trials. Te criteria used
to determine study eligibility were as follows: (1) the study
participants were adults aged 18 years or older, (2) the study
evaluated the impact of oral bitter melon supplementation
on at least one of the following outcomes: body weight, BMI,
waist circumference (WC), or percentage of body fat (PBF),
and (3) the study employed a RCT design, either parallel or
crossover, and compared bitter melon to a placebo group.
Studies were excluded if they were cross-sectional, case-
control, or cohort studies, conference abstracts, letters, or
involved lactating women, children, or pregnant individuals.
Furthermore, studies were also excluded if the changes in the
outcome measures were not clearly reported or were re-
ported inappropriately.

2.3. Data Extraction. Two researchers independently evalu-
ated the titles and abstracts to identify and eliminate irrelevant
studies. For the included trials, the following information was
extracted: average age and gender of participants, study design
(crossover or parallel), author names, health status of par-
ticipants, year of publication, duration of intervention, details
of intervention such as bitter melon dosage and type, location
of study, and the number of participants in the intervention
and placebo groups. Te data were standardized and orga-
nized in a spreadsheet, which included the mean± standard
deviation (SD) and/or changes in the outcomemeasures, such
as weight, BMI, WC, and PBF, before and after the in-
tervention, for both the intervention and control groups. Any
discrepancies in the units of measurement were converted to
the most commonly used units.

2.4. Risk of Bias. To evaluate the quality of the included
studies, the updated Cochrane risk-of-bias tool for ran-
domized trials (RoB 2) was employed (as shown in Table 1)
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[25]. Two researchers, M.R.A. and C.A., completed the RoB
2 checklist for each eligible study. Te checklist assesses fve
key domains: the randomization process, deviations from
the intended intervention, missing outcome data, mea-
surement of the outcomes, and the selection of the reported
results. Based on these domains, each study was classifed
into one of the three risk of bias categories: low risk, some
concerns, or high risk. A strong agreement was indicated by
Cohen’s kappa of 0.72 between the two researchers’ (M.R.A.
and C.A.) assessments.

2.5. Statistical Analysis. Stata software was used for the sta-
tistical analysis. Te mean diferences in weight, BMI, WC,
and BFP were used to calculate the overall efect size with the
DerSimonian and Laird random-efects model. Adjustments
were made to account for unreported SDs. Due to the small
number of included studies for each factor, we used the
Hartung–Knapp adjustment [29]. To ascertain the degree of
heterogeneity among the outcomes of the included trials, we
used the I-square (I2) test at a signifcance level of p< 0.10.
Subgroup analyses explored potential sources of heterogeneity
based on factors such as dosage, duration, age, health status,
and country. Sensitivity analyses evaluated the impact of in-
dividual studies on the overall efect. Fractional polynomial
modeling examined nonlinear efects of duration and dosage
on outcomes. Publication bias was checked using Egger’s test.
Te overall efect sizes were reported as weighted mean dif-
ferences (WMDs) with 95% confdence intervals (CIs) [30].

2.6. Certainty Assessment. Based on the standards developed
by the Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE) Working Group, the evi-
dence from randomized controlled trials was ranked. Four
categories of evidence quality were identifed based on the the
following criteria: high, moderate, low, and very low [31].

3. Results

3.1. Study Selection. From the primary databases, a total of
913 citations were initially identifed. After removing 325
duplicate entries, the remaining articles were further

evaluated. As summarized in Figure 1, the examination of
titles and abstracts led to the exclusion of 577 studies. Te
full texts of the remaining 31 trials were then reviewed,
which resulted in the exclusion of another 21 articles due to
the following reasons: irrelevance (n� 4), lack of a placebo-
control group (n� 2), insufcient data on the outcomes
(n� 1), and being conference abstracts (n� 14). Ultimately,
10 RCTs were included in the fnal quantitative analysis.

3.2. Study Characteristics. Table 2 summarizes the general
characteristics of the 10 eligible trials included in the
analysis. A total of 448 participants were involved across
these studies. Te included articles were published between
2007 and 2022, and the studies were conducted in various
countries: Mexico [18, 32], India [23], Malaysia [19], Taiwan
[26], Germany [27], Philippines [20], Japan [21], Tanzania
[22], and Tailand [28]. Te mean age of the participants
ranged from 45 to 62.5 years. Te duration of the in-
terventions varied from 4 to 16weeks, and the daily bitter
melon consumption dosage ranged from 100 to 6000mg.
Te baseline BMI of the participants fell between 23.5 and
32.2 kg/m2, and all the trials included both male and female
subjects.

3.3. Quality Evaluation of Trials. Every included paper de-
scribed the randomization procedure in detail. Seven trials
had a low risk of bias deviations from the intended in-
terventions, while three other publications raised some
concerns. Missing outcome data have shown in every study.
A low risk of bias was the selection of the reported result in
every 10 studies. Based on an overall assessment of the risk of
bias, seven articles showed an unclear risk of bias, while three
studies showed a low risk of bias.

3.4. Efect of Bitter Melon Intervention on Weight. Te
analysis employing the random-efects model demon-
strated that bitter melon consumption did not have a sta-
tistically signifcant impact on body weight (WMD: 0.04 kg;
95% CI: −0.16 to 0.25; p � 0.66) (Figure 2). Tere was no
evidence of heterogeneity among the included studies

Table 1: Risk of bias for randomized controlled trials, assessed according to the revised Cochrane risk-of-bias tool for randomized trials
(RoB 2).

Publications Randomization
process

Deviations from
the intended
interventions

Missing outcome
data

Measurement of
the outcome

Selection of
the reported

result
Overall bias

1. Cortez-Navarrete et al. [32] L L L L L L
2. Cortez-Navarrete et al. [18] L L L L L L
3. Kumari et al. [23] L S L L L S
4. Soo May et al. [19] L S L L L S
5. Yang et al. [26] L L L L L L
6. Zänker et al. [27] L L L L L L
7. Dans et al. [20] L L L L L L
8. Kinoshita and Ogata [21] L L L L L L
9. Krawinkel et al. [22] L S L L L S
10. Trakoon-osot et al. [28] L L L L L L
Note: H, high risk of bias; L, low risk of bias; S, some concerns.
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(I2 � 0.0%, tau2 < 0.001, p � 0.96) (Table 3). Furthermore,
the subgroup analyses did not reveal any alterations in the
pooled results.

Considering the limited number of primary studies
included in the investigation, we applied the Hartung–
Knapp adjustment; however, the outcomes remained un-
changed (WMD: 0.04 kg; 95% CI: −0.20 to 0.29; p � 0.68).

3.5. Efect of Bitter Melon Intervention on BMI. Te analysis
using the random-efects model revealed that bitter melon
consumption did not signifcantly impact the BMI (WMD:
−0.18 kg/m2; 95% CI: −0.43 to 0.25; p � 0.16) (Figure 3).
However, there was a moderate level of heterogeneity among
the included studies (I2 � 55.5%, tau2 � 0.05, p � 0.01). Te
Hartung–Knapp adjustment was necessary due to the lim-
ited number of included studies; nonetheless, it did not alter
the outcomes (WMD: −0.30 kg/m2; 95% CI: −0.74 to 0.13;
p � 0.14). Te subgroup analysis indicated that bitter melon
at a dosage ≤ 2000mg/d compared to the placebo group
(WMD: −1.11 kg/m2; 95% CI: −1.72 to −0.51; p< 0.001), and

also residing in North America (WMD: −1.43 kg/m2; 95%
CI: −2.21 to −0.66; p< 0.001) could potentially reduce the
BMI (Table 3).

3.6. Efect of BitterMelonConsumption onWC. Te random-
efects model analysis revealed that bitter melon con-
sumption had no signifcant efect on WC compared to the
placebo group (WMD: −0.94 cm; 95% CI: −3.04 to 1.16;
p � 0.37) (Figure 4). Tere was no evidence of heterogeneity
among the included studies (I2 � 0.0%, tau2 �< 0.001,
p � 0.88). Our fndings were unafected by the Hartung–
Knapp adjustment since the analysis did not include enough
primary studies (WMD: −0.94 cm; 95% CI: −4.35 to 2.46;
p � 0.44).

Additionally, the subgroup analyses did not result in any
changes to the pooled results (Table 3).

3.7. Efect of BitterMelon Consumption on PBF. Bitter melon
did not signifcantly afect PBF alteration when compared to
the placebo group (WMD: −0.99; 95% CI: −2.33 to 0.35;

Records identifed from∗:
databases (n = 912)

Records removed before screening:
duplicate records removed (n = 325)

Records screened
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Records excluded∗∗
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no relevant or original data (n = 258)
animal studies (n = 102)
review studies (n = 197)

Reports sought for retrieval
(n = 31)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 31)

Reports excluded:
irrelevant (n = 4)
no placebo-controlled group (n = 2)
did not report adequate data of 
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conference abstracts (n = 14)
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Figure 1: PRISMA 2020 fow diagram for new systematic reviews which included searches of databases and registers only.
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Figure 2: Forest plot detailing weighted mean diference and 95% confdence intervals (CIs) for the efect of bitter melon on weight.

Table 3: Subgroup analysis of included randomized controlled trials in meta-analysis of the efect of bitter melon on weight, BMI, andWC.

Group No. of
trials

WMD (95%
CI) p value I2 (%) P-heterogeneity

p for
between subgroup

heterogeneity
Weight
Pooled-efect size 7 0.04 (−0.16, 0.25) 0.664 0.0 0.906 —
Duration (week) 0.667
≤ 8 1 −0.10 (−0.79, 0.59) 0.776 — —
> 8 6 0.06 (−0.15, 0.27) 0.589 0.0 0.854

Dose (mg/day) 0.357
≤ 2000 4 −1.15 (−3.69, 1.40) 0.377 0.0 0.874
> 2000 3 0.05 (−0.15, 0.25) 0.613 0.0 0.739

Mean age 0.259
≤ 50 2 −1.99 (−5.52, 1.54) 0.270 0.0 0.678
> 50 5 0.05 (−0.15, 0.25) 0.619 0.0 0.951

Health status 0.448
T2DM and prediabetic 4 0.07 (−0.14, 0.28) 0.534 0.0 0.954
Nondiabetic 3 −0.18 (−0.85, 0.49) 0.595 0.0 0.514

Country 0.506
Asia 4 0.05 (−0.15, 0.25) 0.611 0.0 0.894
North America 2 −1.99 (−5.52, 1.54) 0.270 0.0 0.678
Europe 1 −0.70 (−5.69, 4.29) 0.783 — —

BMI
Pooled-efect size 10 −0.18 (−0.43, 0.07) 0.161 55.5 0.017 —
Duration (week) 0.683
≤ 8 3 −0.04 (−0.23, 0.16) 0.723 59.6 0.084
> 8 7 0.01 (−0.07, 0.09) 0.832 60.2 0.020

Dose (mg/day) < 0.001
≤ 2000 5 −1.11 (−1.72, −0.51) < 0.001 15.7 0.315
> 2000 5 0.02 (−0.06, 0.10) 0.599 0.0 0.738

Mean age 0.272
≤ 50 4 −0.15 (−0.42, 0.13) 0.299 82.6 0.001
> 50 6 0.01 (−0.07, 0.09) 0.832 0.0 0.880
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Table 3: Continued.

Group No. of
trials

WMD (95%
CI) p value I2 (%) P-heterogeneity

p for
between subgroup

heterogeneity
Health status 0.050
T2DM and prediabetic 7 0.03 (−0.05, 0.11) 0.516 0.0 0.426
Nondiabetic 3 −0.24 (−0.49, 0.01) 0.064 80.7 0.006

Country 0.003
Asia 6 0.01 (−0.07, 0.09) 0.786 15.2 0.316
North America 2 −1.43 (−2.21, −0.66) < 0.001 0.0 0.448
Africa 1 0.10 (−0.20, 0.40) 0.512 — —
Europe 1 −0.20 (−1.88, 1.48) 0.815 — —

WC
Pooled-efect size 4 −0.94 (−3.04, 1.16) 0.379 0.0 0.883 —
Mean age 0.651
≤ 50 2 −1.47 (−4.57, 1.63) 0.354 0.0 0.523
> 50 2 −0.50 (−3.35, 2.36) 0.734 0.0 0.837

Health status 0.928
T2DM and prediabetic 3 −1.01 (−3.56, 1.54) 0.437 0.0 0.723
Nondiabetic 1 −0.80 (−4.52, 2.92) 0.673 — —

Country 0.884
Asia 1 −0.20 (−4.21, 3.81) 0.922 — —
North America 2 −1.47 (−4.57, 1.63) 0.353 0.0 0.523
Europe 1 −0.80 (−4.87, 3.27) 0.700 — —

Abbreviations: BMI, body mass index; T2DM, Type 2 diabetes mellitus; WC, waist circumference; WMD, weight mean diference.
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id WMD (95% CI)
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Figure 3: Forest plot detailing weighted mean diference and 95% confdence intervals (CIs) for the efect of bitter melon on BMI.
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p � 0.14) (Figure 5), with no degree of heterogeneity
(I2 �13.3%, tau2 � 0.21, p � 0.31).

Te results were unchanged even after using the Har-
tung–Knapp correction for the limited number of primary
studies included in the study (WMD: −0.92; 95%CI: −4.29 to
2.45; p � 0.36).

3.8. Dose-ResponseAnalysis. We performed a dose-response
analysis to examine the efects of bitter melon dosage and
intervention duration on the outcomes. Tis analysis was
only signifcant for weight and BMI.

Te dose-response analysis revealed a signifcant nonlinear
relationship between bitter melon dosage and weight reduction
compared to the placebo group (Pnon−linearity � 0.011).Temost
pronounced efect on weight loss was observed at doses of
2000–4500mg (Figure 6). Tere was also a nonsignifcant
nonlinear relationship between bitter melon dosage and BMI
(Pnon−linearity � 0.11) (Figure 7). Furthermore, a signifcant
nonlinear relationshipwas found between the duration of bitter
melon intervention and BMI (Pnon−linearity � 0.03). Bitter melon
consumption decreased the BMI up until the sixth week, and
then increased BMI up to the 17th week (Figure 8).

3.9. SensitivityAnalysis. To assess the infuence of individual
studies, a sensitivity analysis was conducted by sequentially
removing each study from the overall analysis. Tis stepwise
removal of studies did not reveal any single study that had
a signifcant impact on the combined efect sizes for weight,
BMI, WC, and PBF.

3.10. Publication Bias. Begg’s rank correlation test did not
detect any evidence of publication bias for the outcomes of
weight (p � 0.88), BMI (p � 0.32), PBF (p � 0.60), and WC
(p � 0.17).

3.11. Grading of Evidence. To assess the quality of the evi-
dence for each variable, we used the GRADE criteria. Tis
tool assesses the quality of the included research based on the
following criteria: publication bias, indirectness, impreci-
sion, risk of bias, and inconsistency. We determined that the
data regarding weight, WC, and PBF were of good quality,
and the evidence regarding the BMI was of moderate quality
(Table 4).

4. Discussion

We conducted a systematic review and meta-analysis of 10
studies to analyze the impact of bitter melon on several
anthropometric parameters including body weight, BMI,
WC, and PBF in adults. Our results indicate that bitter
melon supplementation efects on the anthropometric
metrics are various depending on the dosage and duration of
consumption.

Being overweight and obesity are among the major
factors leading to chronic diseases, with alarmingly in-
creasing rates around the world [33]. Along with diets, the
use of herbal medicines for weight management has been
growing due to their afordability and accessibility [34–36].
In line with our fndings, intake of an herbal product from
the leaves and vines of bitter melon for 8weeks did not
signifcantly afect the BMI in a group of subjects with
secondary dyslipidemia [37]. Another study among healthy
overweight men showed that a single-dose administration of
freeze-dried bitter melon did not afect energy expenditure
and appetite [38]. Results of a randomized trial indicated
that two diferent doses of bitter melon supplementation
could not signifcantly reduce body weight among a group of
patients with T2D [39]. In addition, a study conducted by
Mohammadmoradi et al. [40] revealed that bitter melon had
no efect on body weight in mice fed with a saturated

Study
id WMD (95% CI)

%
Weight

Zänker (2012) –0.80 (–4.87, 3.27) 26.69

13.96

31.89
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100.00
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Overall (I-squared = 0.0%, p = 0.883)

Note: weights are from random-efects analysis

Figure 4: Forest plot detailing weighted mean diference and 95% confdence intervals (CIs) for the efect of bitter melon on WC.
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fat–enriched diet. In contrast to our fndings, in a previous
meta-analysis, Phimarn et al. [24] found a signifcant re-
duction in body weight as a result of bitter melon supple-
mentation.Tis meta-analysis only included three published
studies about the efects of better melon consumption on
body weight, while we included all the published eligible
studies relevant to anthropometric parameters in the current
meta-analysis. Furthermore, a signifcant reduction of WC
was detected after 3months of intervention among partic-
ipants with metabolic syndrome in an uncontrolled clinical
trial [41]. In vivo studies have demonstrated the bitter
melon’s favorable efects on reducing fat tissue and weight
loss. Bai et al. [42]reported that subcutaneous and perirenal
fat decreased in obese rats fed a high-fat diet and bitter
melon. Additionally, despite eating the same amount of food
as the control group, they did not gain weight [42]. Bitter

melon reduced adipose tissue mass and prevented fat ag-
gregation in rats after 9 weeks, according to another animal
study [43].

Te possible link between polyphenols and obesity has
been documented in an increasing amount of studies
[44–47]. Flavonoids and phenolic chemicals found in bitter
melon have been shown in animal experiments to have
antiobesity properties [48]. Uncoupling Proteins (UCP) 1
and 3 can also be expressed more when bitter melon is
consumed [18]. Elevated expression of UCP1 in brown
adipose tissue (BAT) afects thermogenesis and energy ex-
penditure [49], and UCP3 upregulation is associated with
fatty acid oxidation [50]. Another suggested mechanism is
that bitter melon supplementation can decrease the mRNA
expression of two transcription factors: peroxisome pro-
liferator–activated receptor c (PPAR) and sterol regulatory

Study
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Figure 5: Forest plot detailing weighted mean diference and 95% confdence intervals (CIs) for the efect of bitter melon on PBF.
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element-binding protein 1c (SREBP-1c) and lead to lower
adipocyte diferentiation and lipogenesis [16]. Another
theory for how bitter melon can reduce diet-induced obesity
is by reducing the expression of lipogenic genes, such as fatty
acid synthase (FAS), lipoprotein lipase (LPL), acetyl-CoA

carboxylase-1 (ACC-1), and adipocyte fatty acid–binding
protein (aP2), in adipose tissue [43].

Te results of our analyses indicated that bitter melon
supplementation signifcantly reduced the BMI when ad-
ministered in low doses. It should be noted that the

P-nonlinearity = 0.110
1
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0 2000 4000
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I (

kg
/m

2 )
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Figure 7: Nonlinear dose-response relations between bitter melon dosage (mg/d) and unstandardized mean diference in BMI. Te 95% CI
is revealed in the shaded regions.
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Figure 8: Nonlinear dose-response relations between duration of treatment (weeks) and unstandardized mean diference in BMI. Te 95%
CI is revealed in the shaded regions.

Table 4: GRADE profle of bitter melon on weight loss and body composition.

Outcomes Risk of
bias Inconsistency Indirectness Imprecision Publication bias Quality of

evidence

Weight No serious
limitations

No serious
limitations

No serious
limitations

No serious
limitations

No serious
limitations

⊕⊕⊕⊕
High

BMI No serious
limitations

aSerious limitations No serious
limitations

No serious
limitations

No serious
limitations

⊕⊕⊕○
Moderate1

WC No serious
limitations

No serious
limitations

No serious
limitations

No serious
limitations

No serious
limitations

⊕⊕⊕⊕
High

PBF No serious
limitations

No serious
limitations

No serious
limitations

No serious
limitations

No serious
limitations

⊕⊕⊕⊕
High

1We are moderately confdent in the efect estimate: Te true efect is likely to be close to the estimate of the efect, but there is a possibility that it is
substantially diferent.
aRated as serious limitation, based on I2 ranged between 30% and 60% representing moderate heterogeneity.
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discrepancies among the results of the studies might be due
to diferent study designs, sample sizes, participant gender,
intervention dosages, forms of bitter melon supplementa-
tion (powder, fruit pulp, juice, and extract), and processing
procedures. For instance, it can improve the physical
properties and bioaccessibility of bitter melon phenolic
chemicals [51]. Fermentation is also able to biotransform the
bitter melon polysaccharides and thus improves its anti-
obesity efect [52]. Even the harvest season of bitter melon
fruit can be a determining factor in the acquired results.
Kolawole et al. [53] reported that the active components of
bitter melon accountable for its antidiabetic and hypolipi-
demic properties difer between seasons of the year.

Te current study is a complete, up-to-date systematic
review and meta-analysis of the previous research on the
impact of bitter melon on body composition metrics. We
included all the eligible RCTs published until 2023. We also
conducted the subgroup and dose-response analyses in
order to fnd the sources of heterogeneity among studies on
the efect of bitter melon on the BMI. Our investigations did
not reveal any indication of publication bias based on sta-
tistical examinations. Nevertheless, due to the small number
of included studies on WC and PBF, the results should be
interpreted cautiously. In addition, including clinical trials
in our analysis with diferent forms of bitter melon makes it
difcult to investigate which form is more favorable.

5. Conclusion

In conclusion, the present study revealed no signifcant efect
of bitter melon on anthropometric measures, except for
studies on the BMI with lower doses of bitter melon sup-
plementation. Further trials using diferent doses and forms
of bitter melon are required to confrm these fndings.
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