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Abstract
Evidence supports the potential application of polyphenols as agents against obesity. 
Pomegranate is one of the fruits that possess a high content of polyphenols. This 
systematic review and meta-analysis of randomized controlled trials (RCTs) sought 
to evaluate the effects of pomegranate consumption on obesity indices, including 
body mass index (BMI), body weight, waist circumference (WC), fat mass (FM), body 
fat percentage (BFP), and fat-free mass (FFM) in adults. Relevant RCTs were obtained 
by searching databases, including PubMed, SCOPUS, and Web of Science, up to May 
2023. Heterogeneity tests of the included trials were performed using the I2 statistic. 
Random effects models were assessed based on the heterogeneity tests, and pooled 
data were determined as the weighted mean difference with a 95% confidence in-
terval. Pooled analysis of 28 trials revealed that pomegranate consumption led to a 
significant reduction in body weight (WMD: −1.97, 95% CI: −2.91, −1.03, p < .05), and 
a significant decrease in BMI (WMD: −0.48, 95% CI: −0.76, −0.20, p < .05) in com-
parison with the control group. However, there were no significant effects on WC, 
FM, FFM, and BFP in comparison with the control group. Pomegranate consump-
tion may yield a beneficial effect on body weight and BMI in adults. However, there 
were no significant effects on WC, FM, FFM, and BFP, by pomegranate consumption. 
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1  |  INTRODUC TION

The excessive or abnormal buildup of fat or adipose tissue in the 
body, which has the potential to harm health, is called obesity 
(Saalbach & Anderegg, 2019). The etiology of obesity is multiple, 
making it a complex condition. After smoking, it is the second 
most frequent avertable cause of mortality. Treatment for obe-
sity should be multifaceted and may last a lifetime (Kozlov, 2019). 
A 5% to 10% weight loss can greatly improve a person's health, 
quality of life, and financial burden both personally and nation-
ally (Gowd et al., 2019). Costs associated with obesity in health-
care surpass $700 billion annually. The financial cost alone in the 
United States is thought to be around $100 billion a year (Holly 
et al., 2019). In 2019, the United States incurred substantial an-
nual medical care costs related to obesity, amounting to nearly 
$173 billion. Additionally, the national productivity costs due to 
obesity-related absenteeism ranged between $3.38 billion (equiv-
alent to $79 per person with obesity) and $6.38 billion (equivalent 
to $132 per person with obesity; Prevention, 2022). For the past 
50 years, the epidemic of obesity has gotten worse. Almost 500 
million people globally are obese, with obesity rates rising at an as-
tounding rate (Panuganti et al., 2022). Obesity is intricately linked 
to a range of health conditions, either directly causing or aggravat-
ing their development. These conditions include diabetes, insulin 
resistance due to excess fat, and also cardiovascular disease which 
may cause stroke (Bahari, Taheri, et al., 2023; Bonora et al., 2007). 
Obesity constitutes a notable risk factor for various major cancers, 
such as post-menopausal breast, colorectal, endometrial, kidney, 
esophageal, pancreatic, liver, and gallbladder cancer. Having ex-
cess body fat leads to an approximately 17% elevation in the risk 
of cancer-specific mortality (Pati et al., 2023). The cause of obe-
sity is an imbalance between daily energy intake and expenditure 
that leads to excessive weight gain. Many genetic, socioeconomic, 
cultural, and environmental variables contribute to obesity, which 
is a complex disease (Apovian, 2016). Many genes have been 
linked to adiposity and weight growth, proving that obesity is a 
highly heritable condition. The availability and consumption of 
excessive amounts of carbohydrates, high-sugar foods, unhealthy 
dietary pattern which lacks fruit and vegetables as well as seden-
tary behavior, are some additional causes of obesity (Wiechert & 
Holzapfel, 2021). Therefore, improving dietary intake and active 
lifestyle could decrease body weight and prevent obesity.

Dietary instructions must be followed in order for behavioral 
weight loss treatment (BWL) and long-term weight reduction 
maintenance to be successful (Hill et al., 2012). The fundamental 

factors in combating obesity involve achieving a negative energy 
balance by reducing calorie intake and expending calories through 
physical exercise. Equally important are meal portion control, a 
well-balanced distribution of macronutrients, and the reduction 
of processed foods and added sugars. Simultaneously, increasing 
the consumption of nutritious foods, such as fruits and vegetables, 
becomes crucial as they supply essential nutrients for the body. 
Several fruit and vegetable-rich diets, such as the Mediterranean 
diet, have been linked to weight loss since it consists of fish, mono-
unsaturated fats from olive oil, fruits, vegetables, whole grains, 
legumes/nuts, and moderate alcohol consumption (Schwarzfuchs 
et al., 2012). The Mediterranean diet can serve as an effective ap-
proach for weight reduction, particularly when combined with en-
ergy restriction, regular physical activity, and maintained for more 
than 6 months. Fruits including pomegranate, apple, berries, and 
pear, as well as vegetables like kale, and broccoli could help weight 
loss (Dreher & Ford, 2020).

Pomegranate (Punica granatum L.) is a shrub grown in Iran, 
India, the Mediterranean countries, Malaysia, tropical Africa, and, 
to a lesser extent, the United States (Ercisli et al., 2011). The arils 
are deep red or purple in color due to a high polyphenol content, 
primarily anthocyanins (Viuda-Martos et al., 2010). Pomegranate 
is a powerful antioxidant with stronger antioxidant activity than 
vitamins E, A, and C due to its high polyphenol, flavonoid, anthocy-
anin content which has anti-obesity, anticancer, anti-inflammatory 
effects by inhibiting LDL oxidative damage by reducing free rad-
icals (Bahari, Rafiei, et al., 2023; Vučić et al., 2019). Pomegranate 
juice has the highest antioxidant potential of any polyphenol-rich 
beverage or fruit juice ingested, including green tea, red wine, and 
orange, grapefruit, grape, or cranberry juice (Seeram et al., 2008). 
From ancient times, extracts from this plant have been used to 
treat a variety of illnesses including obesity, diabetes, metabolic 
diseases, parasitic infections, ulcers, diarrhea, dysentery, bleed-
ing, microbiological infections, and respiratory disorders (Wong 
et al., 2021). Its fruit, juice, extract, leaf, and peel have been uti-
lized for generations because of its anti-inflammatory, antioxidant, 
and anticancer characteristics, as well as its neuroprotection and 
cardiovascular protection (Bahari, Rezaiian, et al., 2023; Barati 
Boldaji et al., 2020; Khajebishak et al., 2019). P. granatum use is 
also linked to anti-diabetic benefits and modifies other parts of 
the metabolic syndrome diagnostic components (MetS; Sohrab 
et al., 2019).

Polyphenols have gotten a lot of interest as potential supple-
mental treatments for obesity (Meydani & Hasan, 2010). The appe-
tite-suppressing effects of natural polyphenolic compounds have 

Also, pomegranate consumption can reduce body weight, BMI, WC, and BFP in obese 
adults. Long-term trials with different doses of pomegranate are needed.
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been attributed to the interaction of various mechanisms, includ-
ing slowing down the secretion of appetite-stimulating hormones, 
inactivation of appetite sensors, modulation of melanin-concen-
tration hormone receptors, inhibition of ghrelin secretion, in-
crease of adiponectin levels, reduction of glucagon-like peptide 
1, increase of serotonin, and modulation of adipohormones (Lai 
et al., 2012). Pomegranate juice and pomegranate extract con-
sumption have also been shown in animal studies to reduce food 
consumption and body weight (Lei et al., 2007). Catalpic acid is 
a conjugated linolenic acid that is mostly present in pomegran-
ate seeds. Hontecillas et al. (2009) demonstrated that 78 days of 
feeding mice 1 g of catalpic acid per 100 g of a high-fat diet led 
to a decrease in the buildup of abdominal white adipose tissue, 
as well as improvements in fasting glucose and insulin concentra-
tions compared to control mice. A human study by González-Ortiz 
et al. (2011) found that consuming 120 mL of pomegranate juice 
daily for 1 month dramatically reduced fat mass. Given the varying 
results from different randomized clinical trials on the effect of 
pomegranate on body weight in adults, our goal was to conduct 
a systematic review and meta-analysis of randomized controlled 
trials. By pooling previous findings, we aimed to arrive at a more 
solid and conclusive result.

2  |  MATERIAL S AND METHODS

2.1  |  Search strategy and study selection

To conduct this meta-analysis, we utilized the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyzes (PRISMA; Moher 
et al., 2009), and a comprehensive scan of the literature up to May 
2023 in PubMed, Scopus, and ISI Web of Science was performed in 
order to spot suitable articles without restraining the language or 
timeline. We screened databases using these specific search terms 
in titles and abstracts; (pomegranate OR “punica granatum”) AND 
(“weight” OR “body mass index” OR “bmi” OR “waist circumference” 
OR “wc” OR “percentage of body fat” OR “body fat percentage” 
OR “fat free mass” OR “lean body mass” OR “ffm” OR “lbm” OR “fat 
mass” OR “fm”). The studies that were included were screened by 
The Endnote program.

2.2  |  Eligibility criteria

All included articles met the following criteria: (1) randomized con-
trolled trials (RCTs) assessing the impacts of pomegranate intake 
on body composition in adults as an outcome (body weight, BMI, 
FM, FFM, BFP, WC) with a control group, (2) researches conducted 
on adults (≥18 years) that obtained pomegranate as an interven-
tion, (3) experiments with at least 3 weeks of intervention time 
length, (4) studies with parallel or crossover structure, (5) studies 
with a report of the consequence at the start and the end of the 
intervention.

2.3  |  Exclusion criteria

All included articles with these characteristics were excluded after 
the full-text analysis: (1) animal, review, ecological, and observa-
tional studies, (2) studies carried out on individuals younger than 
18 years, and (3) studies with a lack of randomization, placebo or 
control groups.

2.4  |  Data extraction

The evaluation of studies based on titles and abstracts was done 
to determine eligibility. Afterward, the potential studies were ex-
amined according to their full text to decide whether they could 
be included in this meta-analysis. At last, this particular informa-
tion was extracted: the name of the first author, the publication 
year, the study location and design, the number of subjects in each 
group, and the details of the individuals such as mean age, gender, 
and body mass index, the dose of pomegranate used for the inter-
vention, the period of the intervention, the mean change and the 
standard deviation of the indexes during the study for both the 
intervention and control groups. By determining various data for 
an exact study at different time points, merely the most current 
was regarded.

2.5  |  Quality assessment

Two distinct research experts assessed the quality level of the eli-
gible studies utilizing the Cochran scoring methodology (Higgins 
& Green, 2010). This comprises seven criteria to gauge the risk of 
bias, which are as follows: random sequence generation, allocation 
concealment, blinding of subjects and staff, blinding of outcome as-
sessment, incomplete outcome data, selective reporting, and other 
biases. As a result, terms such as “Low,” “High,” or “Unclear” were ap-
plied to assess each sector. Furthermore, any misleading information 
in the studies was clarified by corresponding authors.

2.6  |  Data synthesis and statistical analysis

In this meta-analysis, we pooled all results of the studies to find out 
the overall effect sizes, weighted mean differences (WMD), and the 
SD of measures from both intervention and control groups were ex-
tracted, using the random-effects model according to DerSimonian 
and Laird method (DerSimonian & Laird, 1986). The included studies 
used different types, doses, and duration of intervention and had 
different location of study, and the health status of participants. 
So, Due to this heterogeneity, we used a random-effects model. 
Furthermore, without mean changes reporting, it was calculated by 
using this formula: mean change = final values − baseline values, and 
SD changes were calculated by the following formula (Borenstein 
et al., 2021):
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We also converted standard errors (SEs), 95% confidence inter-
vals (CIs), and interquartile ranges (IQRs) to SDs using the method 
of Hozo et al. (2005). The random-effects model that accounted for 
between-study variations was used to determine the overall effect 
size. In addition, the Between-study heterogeneity was examined 
by Cochran's Q test and was measured using the I-squared statis-
tic (I2; Higgins et al., 2003). I2 > 40% or p-value < .05 was deemed as 
high between-study heterogeneity. To detect potential sources of 
heterogeneity (Higgins & Thompson, 2002), subgroup analyses were 
performed according to pre-planned criteria, including study dura-
tion (<8 and ≥8 weeks), baseline levels of body composition indexes, 
and intervention doses (mg/day and mL/day). A sensitivity analysis 
was conducted to determine the influence of each specific study on 
the overall estimation. In sensitivity analysis, trials were excluded 
one by one, in order to see if one specific study changes the over-
all effect size (Tobias, 1999). The possibility of publication bias was 
checked by Egger's regression test and the visually inspected funnel 
plot test (Egger et al., 1997). Statistical analysis was executed using 
STATA, version 11.2 (Stata Corp). In all analyses, the p-values < .05 
were considered statistically significant. The quality of evidence 
across RCTs was rated using the Grading of Recommendations 

Assessment, Development, and Evaluation (GRADE) Working Group 
guidelines (Guyatt, 2009; Guyatt et al., 2008). According to the cor-
responding evaluation criteria, the quality of evidence was classified 
into four categories: high, moderate, low, and very low.

3  |  RESULTS

3.1  |  Study selection

Following Figure 1, at the first step, an exhaustive search was con-
ducted in international online datasets and 2580 studies were found. 
As a result, 786 duplicate trials, and 1761 studies due to irrelevancy 
studies were removed according to the evaluation of the titles and 
abstracts. Moreover, due to the lack of important data reporting fol-
lowing the full-text assessment of the trials, five studies were ex-
cluded. Finally, according to the inclusion criteria, this meta-analysis 
was conducted by including 28 trials.

3.2  |  Study characteristic

Ultimately this meta-analysis review was executed by qualifying 28 ar-
ticles, with 1124 participants (568 cases and 556 controls). All included 
studies were published between 2005 and 2022. Moreover, the 

SD change

=

√

[(SD baseline)2+(SD final)2−
(

2R×SD baseline×SD final]
)

F I G U R E  1  Flow chart of study 
selection for inclusion trials in the 
systematic review.
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intervention duration varied from 2 weeks (Kojadinovic et al., 2021; 
Manthou et al., 2017) to 24 (Wu et al., 2015) weeks, and the sample 
size differed from 10 (Manthou et al., 2017) to 77 (Park et al., 2014) 
participants. The design of 26 trials was parallel RCT (Abedini 
et al., 2021; Akbarpour et al., 2021; Al-Dujaili et al., 2022; Babaeian 
et al., 2013; Esmaeilinezhad et al., 2019; Faghihimani et al., 2016; 
González-Ortiz et al., 2011; Goodarzi et al., 2021; Grabež et al., 2020; 
Hosseini et al., 2016; Irani et al., 2020; Kojadinovic et al., 2017, 2021; 
Lynn et al., 2012; Manthou et al., 2017; Mirmiran et al., 2010; Nemati 
et al., 2022; Park et al., 2014; Rouzbehan et al., 2021; Sohrab et al., 2014, 
2019; Stockton et al., 2017; Sumner et al., 2005; Wu et al., 2015; 
Yarmohammadi & Mahjoub, 2017; Zarezadeh et al., 2019), and the 
two (Barati Boldaji et al., 2020; Tsang et al., 2012) were performed 
in a crossover design. Included studies possessed different subjects 
including patients with coronary heart disease (Sumner et al., 2005), 
hyperlipidemic individuals (Mirmiran et al., 2010), Obese participants 
(González-Ortiz et al., 2011), individuals who were at high CVD risk 
(Tsang et al., 2012), healthy young and middle-aged men and women 
(Lynn et al., 2012), type 2 diabetic individuals (Babaeian et al., 2013; 
Faghihimani et al., 2016; Grabež et al., 2020; Nemati et al., 2022; 
Sohrab et al., 2014, 2019; Yarmohammadi & Mahjoub, 2017), over-
weight participants (Park et al., 2014), hemodialysis patients (Barati 
Boldaji et al., 2020; Wu et al., 2015), overweight and obese individu-
als (Hosseini et al., 2016; Zarezadeh et al., 2019), healthy participants 
(Al-Dujaili et al., 2022; Manthou et al., 2017; Stockton et al., 2017), 
metabolic syndrome patients (Kojadinovic et al., 2017), individuals with 
PCOS (Abedini et al., 2021; Esmaeilinezhad et al., 2019), inactive stu-
dents (Irani et al., 2020), patients with NAFLD (Goodarzi et al., 2021), 
overweight individuals with dyslipidemia (Kojadinovic et al., 2021), 
and patients with breast cancer (Akbarpour et al., 2021; Rouzbehan 
et al., 2021). The main countries which included trials were mainly ex-
ecuted in, were the USA (Sumner et al., 2005; Wu et al., 2015), the 
UK (Al-Dujaili et al., 2022; Lynn et al., 2012; Tsang et al., 2012), Iran 
(Abedini et al., 2021; Akbarpour et al., 2021; Babaeian et al., 2013; 
Barati Boldaji et al., 2020; Esmaeilinezhad et al., 2019; Faghihimani 
et al., 2016; Goodarzi et al., 2021; Hosseini et al., 2016; Irani et al., 2020; 
Mirmiran et al., 2010; Nemati et al., 2022; Rouzbehan et al., 2021; 
Sohrab et al., 2014, 2019; Yarmohammadi & Mahjoub, 2017; 
Zarezadeh et al., 2019), Mexico (González-Ortiz et al., 2011), South 
Korea (Park et al., 2014), Scotland (Stockton et al., 2017), Serbia 
(Kojadinovic et al., 2017, 2021), Greece (Manthou et al., 2017), and 
Bosnia and Herzegovina (Grabež et al., 2020). Seven studies were 
performed on females (Abedini et al., 2021; Akbarpour et al., 2021; 
Esmaeilinezhad et al., 2019; Kojadinovic et al., 2017; Park et al., 2014; 
Rouzbehan et al., 2021; Yarmohammadi & Mahjoub, 2017), two stud-
ies on males (Irani et al., 2020; Nemati et al., 2022), and the others 
were carried out on both genders (Al-Dujaili et al., 2022; Babaeian 
et al., 2013; Barati Boldaji et al., 2020; Faghihimani et al., 2016; 
González-Ortiz et al., 2011; Goodarzi et al., 2021; Grabež et al., 2020; 
Hosseini et al., 2016; Kojadinovic et al., 2021; Lynn et al., 2012; 
Manthou et al., 2017; Mirmiran et al., 2010; Sohrab et al., 2014, 2019; 
Stockton et al., 2017; Sumner et al., 2005; Tsang et al., 2012; Wu 

et al., 2015; Zarezadeh et al., 2019). The characteristics of the included 
studies are demonstrated in Table 1.

3.3  |  Quality assessment

The general risk of bias was evaluated and indicated in 23 studies with 
a good risk of bias (Akbarpour et al., 2021; Al-Dujaili et al., 2022; Barati 
Boldaji et al., 2020; Esmaeilinezhad et al., 2019; Faghihimani et al., 2016; 
González-Ortiz et al., 2011; Goodarzi et al., 2021; Grabež et al., 2020; 
Hosseini et al., 2016; Irani et al., 2020; Kojadinovic et al., 2021; Lynn 
et al., 2012; Manthou et al., 2017; Mirmiran et al., 2010; Park et al., 2014; 
Sohrab et al., 2014; Sohrab et al., 2019; Stockton et al., 2017; Sumner 
et al., 2005; Tsang et al., 2012; Wu et al., 2015; Yarmohammadi & 
Mahjoub, 2017; Zarezadeh et al., 2019), four trials with a fair risk of bias 
(Abedini et al., 2021; Babaeian et al., 2013; Kojadinovic et al., 2017; 
Rouzbehan et al., 2021), and a study showed a bad risk of bias (Nemati 
et al., 2022; Table 2).

3.4  |  Meta-analysis

3.4.1  |  Effect of pomegranate consumption on 
obesity indices in adults

Effect of pomegranate consumption on BMI
A total of 24 studies investigated the impact of pomegranate intake 
on BMI. Pooled results from random effects model mentioned that 
BMI was lowered significantly following the pomegranate intake 
(WMD: −0.48 kg/m2 95% CI: −0.76 to −0.20; p = .001; Figure 2b). 
An insignificant between-studies heterogeneity was also reported 
(I2 = 15.0%). Furthermore, subgroup analysis showed that BMI 
was lowered significantly following the long-term intervention 
(≥8 weeks), high-dose pomegranate extract intake (≥1000 mg/day), 
intervention by pomegranate extract as an intervention type, or 
pomegranate intake among individuals with metabolic disorders or 
obese participants (BMI > 30; Table 3).

Effect of pomegranate consumption on body weight
The effects of pomegranate intake on body weight were assessed 
in 22 studies. Combined results from the random-effects model in-
dicated a significant reduction in body weight following the pome-
granate intake (WMD: −1.97 kg 95% CI: −2.91 to −1.03; p ≤ .001; 
Figure 2a). A moderate heterogeneity was observed among stud-
ies (for body weight I2 = 45.8%). This heterogeneity of 45.8% in 
body weight could suggest variations in study designs, duration, 
populations, or interventions that might influence the overall ef-
fect. The outcomes of subgroup analysis mentioned no significant 
decrease in body weight following the short-term pomegranate in-
take (<8 weeks), low dose pomegranate extract intake (<1000 mg/
day), or intervention among normal BMI or overweight participants. 
Additionally, using pomegranate seed oil or pomegranate extract 
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(a)

(b)

(c)

F I G U R E  2  Forest plot detailing weighted mean difference and 95% confidence intervals (CIs) for the effect of pomegranate intake on (a) 
body weight (kg); (b) BMI (kg/m2); (c) WC (cm); (d) FM (kg); (e) BFP (%); and (f) FFM (kg).
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F I G U R E  2   (Continued)

(d)

(e)

(f)
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TA B L E  3  Subgroup analyses of pomegranate intake on body composition in adults.

Number of effect sizes WMD (95%CI) p-Value

Heterogeneity

P heterogeneity I2
P between 
subgroups

Pomegranate intake on serum body weight (kg)

Overall effect 22 −1.97 (−2.91, −1.03) ≤.001 0.011 45.8%

Trial duration (week)

≥8 15 −2.10 (−3.21, −0.99) ≤.001 0.001 63.1% 0.600

<8 7 −1.35 (−3.94, 1.24) .308 0.992 0.0%

Intervention type

Juice 13 −1.80 (−2.89, −0.71) .001 0.086 37.2% 0.817

Seed oil 1 −2.00 (−4.83, 0.83) .166 – –

Extract 8 −2.70 (−5.26, −0.14) .038 0.010 61.9%

Joice dose (mL/day)

>200 8 −2.13 (−3.56, −0.70) .004 0.356 9.5% 0.692

≤200 5 −1.69 (−3.35, −0.02) .047 0.042 59.6%

Extract dose (mg/day)

≥1000 4 −3.99 (−7.57, −0.41) .029 0.160 41.9% 0.225

<1000 4 −1.34 (−3.70, 1.00) .262 0.234 29.8%

Baseline BMI (kg/m2)

Normal (18.5–24.9) 4 −1.36 (−3.47, 0.74) .204 0.046 62.6% .001

Overweight 
(25–29.9)

8 −0.57 (−1.50, 0.34) .220 0.962 0.0%

Obese (>30) 7 −4.38 (−6.09, −2.67) ≤.001 0.337 12.1%

Sex

Both 15 −1.78 (−3.15, −0.42) .010 0.133 29.7% 0.600

Female 5 −1.71 (−3.22, −0.19) .027 0.050 57.9%

Male 2 −3.31 (−6.18, −0.45) .023 0.126 57.3%

Metabolic disorder

No 8 −1.92 (−3.43, −0.40) .013 0.001 71.6% 0.668

Yes 14 −2.32 (−3.38, −1.26) ≤.001 0.698 0.0%

Pomegranate intake on serum BMI (kg/m2)

Overall effect 24 −0.48 (−0.76, −0.20) .001 0.253 15.0%

Trial duration (week)

≥8 14 −0.46 (−0.81, −0.11) .009 0.184 25.1% 0.921

<8 10 −0.50 (−1.03, 0.03) .064 0.501 0.0%

Intervention type

Juice 14 −0.24 (−0.53, 0.04) .095 0.985 0.0% .101

Seed oil 2 −0.96 (−3.01, 1.08) .357 0.011 84.7%

Extract 8 −0.97 (−1.60, −0.34) .002 0.289 17.8%

Joice dose (mL/day)

>200 8 −0.20 (−0.71, 0.30) .426 0.945 0.0% 0.861

≤200 6 −0.26 (−0.61, 0.08) .140 0.818 0.0%

Extract dose (mg/day)

≥1000 4 −0.75 (−1.46, −0.03) .039 0.867 0.0% 0.751

<1000 4 −1.01 (−2.47, 0.44) .174 0.102 51.7%

(Continues)
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Number of effect sizes WMD (95%CI) p-Value

Heterogeneity

P heterogeneity I2
P between 
subgroups

Baseline BMI (kg/m2)

Normal (18.5–24.9) 5 −0.42 (−1.05, 0.21) .191 0.832 0.0% 0.172

Overweight 
(25–29.9)

10 −0.23 (−0.53, 0.05) .111 0.547 0.0%

Obese (>30) 8 −0.98 (−1.72, −0.25) .008 0.219 26.2%

Sex

Both 16 −0.56 (−0.98, −0.14) .008 0.124 29.9% 0.518

Female 6 −0.26 (−0.61, 0.07) .130 0.710 0.0%

Male 2 −0.70 (−2.12, 0.71) .330 0.925 0.0%

Metabolic disorder

No 7 −0.33 (−0.67, −0.01) .057 0.750 0.0% 0.460

Yes 17 −0.53 (−0.94, −0.12) .011 0.149 26.7%

Pomegranate intake on serum WC (cm)

Overall effect 11 −0.69 (−1.56, 0.17) .116 0.201 25.5%

Trial duration (week)

≥8 8 −1.02 (−2.10, 0.06) .065 0.084 44.1% 0.224

<8 3 0.76 (−1.90, 3.44) .574 0.797 0.0%

Intervention type

Extract 4 −1.92 (−4.26, 0.41) .106 0.017 70.7% 0.471

Juice 6 −0.50 (−1.89, 0.88) .480 0.716 0.0%

Seed oil 1 0.00 (−2.25, 2.25) 1.000 – –

Joice dose (mL/day)

>200 4 −0.97 (−2.58, 0.62) .233 0.674 0.0% 0.244

≤200 2 0.93 (−1.85, 3.72) .510 0.964 0.0%

Extract dose (mg/day)

≥1000 1 −3.90 (−6.76, −1.04) .008 – – 0.092

<1000 3 −0.95 (−2.85, 0.94) .327 0.175 42.7%

Baseline BMI (kg/m2)

Normal (18.5–24.9) 2 −0.06 (−0.32, 0.19) .619 0.644 0.0% 0.052

Overweight 
(25–29.9)

4 −0.63 (−1.97, 0.70) .355 0.571 0.0%

Obese (>30) 5 −2.19 (−3.97, −0.41) .016 0.357 8.8%

Sex

Both 9 −0.77 (−1.86, 0.32) .166 0.119 37.5% 0.864

Female 2 −0.97 (−3.07, 1.12) .361 0.992 0.0%

Metabolic disorder

No 3 −1.01 (−3.57, 1.55) .440 0.029 71.7% 0.908

Yes 8 −0.84 (−1.97, 0.28) .141 0.690 0.0%

Pomegranate intake on serum fat mass (kg)

Overall effect 4 −0.09 (−0.29, 0.11) .374 0.828 0.0%

Pomegranate intake on serum BFP (%)

Overall effect 11 −0.64 (−1.33, 0.04) .066 0.586 0.0%

Trial duration (week)

TA B L E  3  (Continued)
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as intervention types resulted in no significant reduction of body 
weight (Table 3).

Effect of pomegranate consumption supplementation on WC
According to the outcomes from 11 studies, pomegranate intake 
had no significant effect on WC (WMD: −0.69 cm; 95% CI: −1.56 to 
0.17; p = .116; Figure 2c). Also, an insignificant degree of heterogene-
ity among studies was found (I2 = 25.5%). In addition, assessing the 
outcomes of subgroup analysis showed that high-dose pomegranate 
extract intake (≥1000 mg/day), or pomegranate intake among obese 
participants (BMI > 30), lowered WC (Table 3).

Effect of pomegranate consumption on FM
The effects of pomegranate consumption on fat mass were reported 
in four studies. Combined results from the random-effects model 

revealed that pomegranate consumption failed to reduce the fat 
mass significantly (WMD: −0.09 kg; 95% CI: −0.29 to 0.11; p = .374; 
Figure 2d). In addition, there was no degree of between-studies het-
erogeneity (I2 = 0.0%; Table 3).

Effect of pomegranate consumption on BFP
Analyzing 11 overall effect sizes indicated that pomegranate 
intake failed to alter BFP significantly (WMD: −0.64%; 95% CI: 
−1.33 to 0.04; p = .066; Figure 2e). Also, no between-studies het-
erogeneity was observed (I2 = 0.0%). The results of the subgroup 
analysis indicated a significantly diminishing effect of pomegran-
ate intake on BFP in obese (BMI > 30) or male participants, or in 
individuals with metabolic disorders. Moreover, with pomegran-
ate juice as an intervention type, BFP was reduced significantly 
(Table 3).

Number of effect sizes WMD (95%CI) p-Value

Heterogeneity

P heterogeneity I2
P between 
subgroups

≥8 6 −0.76 (−1.58, 0.05) .067 0.358 9.1% 0.558

<8 5 −0.23 (−1.79, 1.32) .764 0.626 0.0%

Intervention type

Extract 4 −0.11 (−1.19, 0.96) .835 0.998 0.0% 0.300

Juice 6 −1.13 (−2.15, −0.10) .030 0.328 13.6%

Seed oil 1 0.90 (−2.92, 4.72) .645 – –

Joice dose (mL/day)

>200 4 −1.13 (−2.60, 0.33) .129 0.236 29.4% 0.984

≤200 2 −1.16 (−3.30, 0.97) .286 0.238 28.1%

Extract dose (mg/day)

≥1000 1 −0.20 (−3.54, 3.14) .907 – – 0.958

<1000 3 −0.10 (−1.24, 1.03) .857 0.984 0.0%

Baseline BMI (kg/m2)

Normal (18.5–24.9) 2 −0.06 (−1.30, 1.18) .922 0.931 0.0% 0.064

Overweight 
(25–29.9)

3 −0.22 (−1.58, 1.13) .745 0.728 0.0%

Obese (>30) 3 −2.26 (−3.80, −0.73) .004 0.401 0.0%

Sex

Both 7 −0.13 (−1.11, 0.83) .779 0.851 0.0% 0.330

Female 1 −0.55 (−2.13, 1.03) .496 – –

Male 3 −1.48 (−2.96, −0.00) .049 0.254 27.1%

Metabolic disorder

No 4 −0.05 (−1.11, 1.00) .919 0.997 0.0% 0.160

Yes 7 −1.07 (−2.02, −0.12) .026 0.388 5.1%

Pomegranate intake on serum fat-free mass (kg)

Overall effect 5 −0.12 (−0.33, 0.08) .254 0.949 0.0%

Note: Bold indicates statistical significance value (p < .05).
Abbreviations: BFP, body fat percentage; BMI, body mass index; CI, confidence interval; WC, waist circumference; WMD, weighted mean 
differences.

TA B L E  3  (Continued)
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Effect of pomegranate consumption on FFM
Pooled data from five studies indicated no significant change in FFM 
following the pomegranate intake (WMD: −0.12 kg; 95% CI: −0.33 
to 0.08; p = .254; Figure 2f). Plus, no between-studies heterogeneity 
was found (I2 = 0.00%; Table 3).

3.4.2  |  Sensitivity analysis

The exclusion of each trial from the review was performed in order to 
ascertain their impact on the overall effect size. As a result, by removing 

the study Stockton et al. (2017) (WMD: −0.86, CI95%: −1.66, −0.05), 
results mentioned a significant alteration of the overall effect size.

3.4.3  |  Publication bias

The assessment of the results of Egger's regression test and the in-
spection of the funnel plots revealed no significant publication bias 
in studies evaluating the influence of pomegranate intake on body 
weight, BMI, WC, FM, BFP, and FFM. Additionally, Begg's examina-
tion demonstrated no significant publication bias (Figure 3).

F I G U R E  3  Funnel plots for the effect of pomegranate intake on (a) body weight (kg); (b) BMI (kg/m2); (c) WC (cm); (d) FM (kg); (e) BFP (%); 
and (f) FFM (kg).
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3.4.4  |  GRADE analysis

The results of the GRADE analysis mentioned a very high quality 
of the evidence in studies estimating the influence of pomegranate 
intake on BMI. Moreover, the evidence quality in studies evaluating 
the impact of pomegranate on body weight, WC, FM, BFP, and FFM. 
is regarded as high (Table 4).

4  |  DISCUSSION

The present systematic review and meta-analysis quantified the 
effects of pomegranate consumption on obesity indices in 28 ran-
domized controlled trials with a total number of 1124 adult par-
ticipants (568 cases, 556 controls). The pooled analysis showed a 
significant reduction in body weight and BMI; however, no signifi-
cant effect was found on WC, FM, FFM, and BFP.

The increasing prevalence of obesity in the world is a risk fac-
tor for non-communicable diseases and a serious warning for public 
health (Blüher, 2019). A growing number of studies are investigat-
ing the impact of plants and herbs on obesity due to their safety 
and minimum adverse effects (Pothuraju et al., 2014). Results on the 
effect of pomegranate on anthropometric measures were inconsis-
tent. We observed that pomegranate supplementation can signifi-
cantly reduce body weight and BMI. In line with our results, several 
in vivo and in vitro studies reported a significant effect of pome-
granate on lowering body weight. Supplementation with pomegran-
ate seed oil resulted in the reduction of body weight, weight gain 
percentage, and leptin and an increase of adiponectin levels among 
a group of mice fed with a high-fat diet for 14 weeks (McFarlin 
et al., 2008). An in vivo study showed that a dietary fatty acid de-
rived from pomegranate seed oil suppressed adipogenesis by inhibit-
ing the differentiation of human adipose-derived mesenchymal stem 
cells into adipocytes (Trichur Khabeer et al., 2019). In contrast to our 
findings, a clinical study conducted by Heber et al. (2007) revealed 
that supplementation with pomegranate ellagitannin-enriched poly-
phenol extract increased body weight and BMI. This result might be 
explained by the concurrence of the study with late fall holidays in 
the U.S. (Heber et al., 2007). Another clinical study reported that 
daily supplementation with pomegranate polyphenols for 4 weeks 
had no significant effect on body weight (Basu et al., 2013). Also, a 
quasi-experimental study among type 2 diabetic patients revealed 
that consumption of concentrated pomegranate juice did not affect 
body weight, BMI, and WC (Shishehbor et al., 2016). Different find-
ings might be explained by differences in study design, the absence 
of the required control group (Laurindo et al., 2022), dosage and du-
ration of intervention, and participants' health status. Our subgroup 
analysis showed significant weight reduction when pomegranate 
was administered for more than 8 weeks to obese subjects. The ef-
fect of pomegranate on WC in obese participants and those who re-
ceived pomegranate extract >1000 mg per day was more significant. 
Also, BFP decreased more in males and obese subjects with meta-
bolic disorders. Intervention type is another important factor that TA
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determines the effect of pomegranate on anthropometric measures. 
Juice and extract forms were more efficient in lowering body weight 
and BFP in our analysis. Some studies even suggest that pomegran-
ate peel has a stronger potential than pomegranate juice and pulp 
(Fahmy & Farag, 2022).

Our findings update the results of a meta-analysis conducted by 
Gheflati et al. (2019) on the effect of pomegranate on body com-
position. They failed to find a significant role for pomegranate con-
sumption in decreasing body weight, BMI, WC, and BFP compared 
to control arms (Gheflati et al., 2019). The lack of significance may 
have been due to the number of studies included in the previous 
meta-analysis. In the present study, we included 15 other relevant 
published trials, and thus, our results are more comprehensive.

There are several mechanisms that could explain the effect of 
pomegranate on body composition. One mechanism is that pome-
granate extract suppresses lipogenesis and Acetyl-CoA produc-
tion by reducing the expression of a major enzyme in lipogenesis, 
ATP citrate lyase (ACLY; Esmaeilinezhad et al., 2019). Furthermore, 
it is reported that pomegranate extract can increase energy con-
sumption and thermogenesis in brown adipose tissue because it 
can act like peroxisome proliferator-activated receptor α (PPAR-α) 
agonist (Goodarzi et al., 2021; Rachid et al., 2015). PPAR-α acti-
vation induces fatty acid oxidation in the liver and muscles and 
contributes to the improvement of lipid profile and reduction of 

adiposity (Evans et al., 2004). Another mechanism is that ellagic 
acid and tannic acid of pomegranate have similar effects as orli-
stat, that is, they inhibit pancreatic lipase activity, reduce dietary 
fat absorption in the blood, and increase fecal fat excretion (Lei 
et al., 2007; Figure 4). Pomegranate extract can also decrease ap-
petite and calorie intake by decreasing leptin and elevating adi-
ponectin levels (Al-Muammar & Khan, 2012). Some animal studies 
also indicated that pomegranate polyphenols can have a favorable 
influence on obesity by modulating gut microbiota (Song, Shen, 
Chu, & Zheng, 2022; Song, Shen, Deng, et al., 2022). Firmicutes 
and Bacteroidetes are among the primary phyla in the gut microbi-
ota. A higher ratio of Firmicutes to Bacteroidetes can lead to met-
abolic abnormalities such as obesity and diabetes (Singer-Englar 
et al., 2019). It is suggested that pomegranate fruit pulp can reduce 
Firmicutes and increase Bacteroidetes proportion and thus, plays 
an anti-obesity role (Song, Shen, Chu, & Zheng, 2022). It is worth 
mentioning that pomegranate components and antioxidants are 
able to modify symptoms of obesity since obesity is a chronic in-
flammatory state (Al-Muammar & Khan, 2012).

The current study is an updated systematic review and meta-anal-
ysis with a large number of eligible publications included. The results 
of Egger's and Begg's tests showed no evidence of publication bias. 
However, there are some limitations that should be acknowledged. 
First, the low number of studies on the effect of pomegranate on FM 

F I G U R E  4  Anti-obesity potential 
of pomegranate through activation 
of peroxisome proliferator-activated 
receptors (PPAR-γ and PPAR-α) and 
inhibition of pancreatic lipase enzyme.
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and FFM does not let us reach a firm conclusion. Second, it is import-
ant to keep in mind that the majority of the included studies did not 
evaluate the effect of pomegranate on body composition as the pri-
mary outcome (Gheflati et al., 2019). Third, despite the fact that we 
did subgroup analysis, the included studies were conducted among 
subjects with various health conditions, and this should be consid-
ered when interpreting the results. Therefore, more high-quality 
studies with a focus on body composition are required.

In conclusion, we observed a significant reduction in body 
weight and BMI following pomegranate supplementation. However, 
we did not find any significant effect of pomegranate on WC, FM, 
FFM, and BFP. Statistically, pomegranate consumption reduced BMI 
and body weight significantly, however, this decrease was not clini-
cally meaningful.

AUTHOR CONTRIBUTIONS
Hossein Bahari: Conceptualization (lead); data curation (equal). 
Sanaz Pourreza: Validation (equal); writing – original draft (equal). 
Kian Goudarzi: Formal analysis (equal). Seyedeh Nooshan 
Mirmohammadali: Investigation (equal); writing – original draft 
(equal). Omid Asbaghi: Investigation (equal); methodology (equal); 
project administration (equal). Kosar Sadat Hosseini Kolbadi: Data 
curation (equal); visualization (equal). Moslem Naderian: Writing – 
review and editing (equal). Ali Hosseini: Writing – review and editing 
(equal).

ACKNOWLEDG MENTS
Not applicable.

CONFLIC T OF INTERE S T S TATEMENT
The authors declare that they have no competing interests.

DATA AVAIL ABILIT Y S TATEMENT
Data will be available on request from the authors.

E THIC S S TATEMENT
Not applicable.

CONSENT FOR PUBLIC ATION
Not applicable.

ORCID
Hossein Bahari  https://orcid.org/0000-0002-3787-2713 
Sanaz Pourreza  https://orcid.org/0000-0001-8787-8411 
Omid Asbaghi  https://orcid.org/0000-0002-7740-4711 

R E FE R E N C E S
Abedini, M., Ghasemi-Tehrani, H., Tarrahi, M. J., & Amani, R. (2021). The 

effect of concentrated pomegranate juice consumption on risk fac-
tors of cardiovascular diseases in women with polycystic ovary syn-
drome: A randomized controlled trial. Phytotherapy Research, 35(1), 
442–451. https:// doi. org/ 10. 1002/ ptr. 6820

Akbarpour, M., Fathollahi Shoorabeh, F., Yousefvand, M., Ghasemi, 
M., & Mehranpour, A. (2021). The effect of aerobic exercise and 

pomegranate juice consumption on serum levels of estrogen, pro-
gesterone and P53 protein in women with breast cancer. The Iranian 
Journal of Obstetrics, Gynecology and Infertility, 24(3), 6–15. https:// 
doi. org/ 10. 22038/  ijogi. 2021. 18297 

Al-Dujaili, E. A. S., Casey, C., & Stockton, A. (2022). Antioxidant prop-
erties and beneficial cardiovascular effects of a natural extract 
of pomegranate in healthy volunteers: A randomized preliminary 
single-blind controlled study. Antioxidants (Basel), 11(11), 2124. 
https:// doi. org/ 10. 3390/ antio x1111 2124

Al-Muammar, M. N., & Khan, F. (2012). Obesity: The preventive role of 
the pomegranate (Punica granatum). Nutrition, 28(6), 595–604.

Apovian, C. M. (2016). Obesity: Definition, comorbidities, causes, 
and burden. The American Journal of Managed Care, 22(7 Suppl), 
S176–S185.

Babaeian, S., Ebrahimi-Mameghani, M., Niafar, M., & Sanaii, S. (2013). 
The effect of unsweetened pomegranate juice on insulin resis-
tance, high sensitivity c-reactive protein and obesity among type 
2 diabetes patients. Journal of Ardabil University of Medical Sciences, 
13(1), 7–15.

Bahari, H., Rafiei, H., Goudarzi, K., Omidian, K., Asbaghi, O., Kolbadi, K. 
S. H., Naderian, M., & Hosseini, A. (2023). The effects of pome-
granate consumption on inflammatory and oxidative stress 
biomarkers in adults: A systematic review and meta-analysis. 
Inflammopharmacology, 31, 2283–2301. https:// doi. org/ 10. 1007/ 
s1078 7- 023- 01294 - x

Bahari, H., Rezaiian, F., Goudarzi, K., Nooshan Mirmohammadali, S., 
Asbaghi, O., Sadat Hosseini Kolbadi, K., Naderian, M., & Hosseini, A. 
(2023). The effects of pomegranate consumption on lipid profile in 
adults: A systematic review and meta-analysis. Journal of Functional 
Foods, 108, 105727. https:// doi. org/ 10. 1016/j. jff. 2023. 105727

Bahari, H., Taheri, S., Rashidmayvan, M., Hezaveh, Z. S., Mousavi, S. E., 
& Malekahmadi, M. (2023). The effects of Royal Jelly consumption 
on lipid profile: A GRADE-assessed systematic review and dose-re-
sponse meta-analysis. PharmaNutrition, 25, 100351. https:// doi. 
org/ 10. 1016/j. phanu. 2023. 100351

Barati Boldaji, R., Akhlaghi, M., Sagheb, M. M., & Esmaeilinezhad, Z. 
(2020). Pomegranate juice improves cardiometabolic risk factors, 
biomarkers of oxidative stress and inflammation in hemodialysis 
patients: A randomized crossover trial. Journal of the Science of Food 
and Agriculture, 100(2), 846–854. https:// doi. org/ 10. 1002/ jsfa. 
10096 

Basu, A., Newman, E. D., Bryant, A. L., Lyons, T. J., & Betts, N. M. (2013). 
Pomegranate polyphenols lower lipid peroxidation in adults with 
type 2 diabetes but have no effects in healthy volunteers: A pilot 
study. Journal of Nutrition and Metabolism, 2013, 1–7.

Blüher, M. (2019). Obesity: Global epidemiology and pathogenesis. 
Nature Reviews Endocrinology, 15(5), 288–298.

Bonora, E., Kiechl, S., Willeit, J., Oberhollenzer, F., Egger, G., Meigs, J. B., 
Bonadonna, R. C., & Muggeo, M. (2007). Insulin resistance as esti-
mated by homeostasis model assessment predicts incident symp-
tomatic cardiovascular disease in caucasian subjects from the gen-
eral population: The Bruneck study. Diabetes Care, 30(2), 318–324. 
https:// doi. org/ 10. 2337/ dc06- 0919

Borenstein, M., Hedges, L. V., Higgins, J. P., & Rothstein, H. R. (2021). 
Introduction to meta-analysis. John Wiley & Sons.

DerSimonian, R., & Laird, N. (1986). Meta-analysis in clinical trials. 
Controlled Clinical Trials, 7(3), 177–188.

Dreher, M. L., & Ford, N. A. (2020). A comprehensive critical assess-
ment of increased fruit and vegetable intake on weight loss in 
women. Nutrients, 12(7), 1919. https:// doi. org/ 10. 3390/ nu120 
71919 

Egger, M., Smith, G. D., Schneider, M., & Minder, C. (1997). Bias in me-
ta-analysis detected by a simple, graphical test. BMJ, 315(7109), 
629–634.

Ercisli, S., Gadze, J., Agar, G., Yildirim, N., & Hizarci, Y. (2011). Genetic re-
lationships among wild pomegranate (Punica granatum) genotypes 

https://orcid.org/0000-0002-3787-2713
https://orcid.org/0000-0002-3787-2713
https://orcid.org/0000-0001-8787-8411
https://orcid.org/0000-0001-8787-8411
https://orcid.org/0000-0002-7740-4711
https://orcid.org/0000-0002-7740-4711
https://doi.org/10.1002/ptr.6820
https://doi.org/10.22038/ijogi.2021.18297
https://doi.org/10.22038/ijogi.2021.18297
https://doi.org/10.3390/antiox11112124
https://doi.org/10.1007/s10787-023-01294-x
https://doi.org/10.1007/s10787-023-01294-x
https://doi.org/10.1016/j.jff.2023.105727
https://doi.org/10.1016/j.phanu.2023.100351
https://doi.org/10.1016/j.phanu.2023.100351
https://doi.org/10.1002/jsfa.10096
https://doi.org/10.1002/jsfa.10096
https://doi.org/10.2337/dc06-0919
https://doi.org/10.3390/nu12071919
https://doi.org/10.3390/nu12071919


658  |    BAHARI et al.

from Coruh Valley in Turkey. Genetics and Molecular Research, 10(1), 
459–464. https:// doi. org/ 10. 4238/ vol10 - 1gmr1155

Esmaeilinezhad, Z., Babajafari, S., Sohrabi, Z., Eskandari, M.-H., Amooee, 
S., & Barati-Boldaji, R. (2019). Effect of synbiotic pomegranate 
juice on glycemic, sex hormone profile and anthropometric indi-
ces in PCOS: A randomized, triple blind, controlled trial. Nutrition, 
Metabolism and Cardiovascular Diseases, 29(2), 201–208.

Evans, R. M., Barish, G. D., & Wang, Y.-X. (2004). PPARs and the complex 
journey to obesity. Nature Medicine, 10(4), 355–361.

Faghihimani, Z., Mirmiran, P., Sohrab, G., Iraj, B., & Faghihimani, E. (2016). 
Effects of pomegranate seed oil on metabolic state of patients with 
type 2 diabetes mellitus. International Journal of Preventive Medicine, 
7, 124. https:// doi. org/ 10. 4103/ 2008- 7802. 194883

Fahmy, H. A., & Farag, M. A. (2022). Ongoing and potential novel trends 
of pomegranate fruit peel; a comprehensive review of its health 
benefits and future perspectives as nutraceutical. Journal of Food 
Biochemistry, 46(1), e14024. https:// doi. org/ 10. 1111/ jfbc. 14024 

Gheflati, A., Mohammadi, M., Ramezani-Jolfaie, N., Heidari, Z., Salehi-
Abargouei, A., & Nadjarzadeh, A. (2019). Does pomegranate 
consumption affect weight and body composition? A systematic 
review and meta-analysis of randomized controlled clinical trials. 
Phytotherapy Research, 33(5), 1277–1288.

González-Ortiz, M., Martínez-Abundis, E., Espinel-Bermúdez, M. C., & 
Pérez-Rubio, K. G. (2011). Effect of pomegranate juice on insulin 
secretion and sensitivity in patients with obesity. Annals of Nutrition 
& Metabolism, 58(3), 220–223. https:// doi. org/ 10. 1159/ 00033 0116

Goodarzi, R., Jafarirad, S., Mohammadtaghvaei, N., Dastoorpoor, M., & 
Alavinejad, P. (2021). The effect of pomegranate extract on an-
thropometric indices, serum lipids, glycemic indicators, and blood 
pressure in patients with nonalcoholic fatty liver disease: A ran-
domized double-blind clinical trial. Phytotherapy Research, 35(10), 
5871–5882. https:// doi. org/ 10. 1002/ ptr. 7249

Gowd, V., Xie, L., Zheng, X., & Chen, W. (2019). Dietary fibers as emerg-
ing nutritional factors against diabetes: Focus on the involvement 
of gut microbiota. Critical Reviews in Biotechnology, 39(4), 524–540. 
https:// doi. org/ 10. 1080/ 07388 551. 2019. 1576025

Grabež, M., Škrbić, R., Stojiljković, M. P., Rudić-Grujić, V., Paunović, M., 
Arsić, A., Šavikin, K., Nebojsa, M., Zdunić, G., & Vasiljević, N. (2020). 
Beneficial effects of pomegranate peel extract on plasma lipid pro-
file, fatty acids levels and blood pressure in patients with diabetes 
mellitus type-2: A randomized, double-blind, placebo-controlled 
study. Journal of Functional Foods, 64, 103692. https:// doi. org/ 10. 
1016/j. jff. 2019. 103692

Guyatt, G. (2009). GRADE: An emerging consensus on rating quality 
of evidence and strength of recommendations. Chinese Journal of 
Evidence-Based Medicine, 9, 8.

Guyatt, G. H., Oxman, A. D., Kunz, R., Vist, G. E., Falck-Ytter, Y., & 
Schünemann, H. J. (2008). What is “quality of evidence” and why is 
it important to clinicians? BMJ, 336(7651), 995–998.

Heber, D., Seeram, N. P., Wyatt, H., Henning, S. M., Zhang, Y., Ogden, L. 
G., Dreher, M., & Hill, J. O. (2007). Safety and antioxidant activity 
of a pomegranate ellagitannin-enriched polyphenol dietary supple-
ment in overweight individuals with increased waist size. Journal of 
Agricultural and Food Chemistry, 55(24), 10050–10054.

Higgins, J., & Green, S. (2010). Cochrane handbook for systematic reviews 
of interventions, version 5.0.2 [updated September 2009], The 
Cochrane Collaboration, 2009.

Higgins, J. P., & Thompson, S. G. (2002). Quantifying heterogeneity in a 
meta-analysis. Statistics in Medicine, 21(11), 1539–1558. https:// doi. 
org/ 10. 1002/ sim. 1186

Higgins, J. P., Thompson, S. G., Deeks, J. J., & Altman, D. G. (2003). 
Measuring inconsistency in meta-analyses. BMJ, 327(7414), 557–
560. https:// doi. org/ 10. 1136/ bmj. 327. 7414. 557

Hill, J. O., Wyatt, H. R., & Peters, J. C. (2012). Energy balance and obe-
sity. Circulation, 126(1), 126–132. https:// doi. org/ 10. 1161/ circu 
latio naha. 111. 087213

Holly, J. M. P., Biernacka, K., & Perks, C. M. (2019). Systemic metabo-
lism, its regulators, and cancer: Past mistakes and future potential. 
Frontiers in Endocrinology (Lausanne), 10, 65. https:// doi. org/ 10. 
3389/ fendo. 2019. 00065 

Hontecillas, R., O'Shea, M., Einerhand, A., Diguardo, M., & Bassaganya-
Riera, J. (2009). Activation of PPAR gamma and alpha by punicic 
acid ameliorates glucose tolerance and suppresses obesity-related 
inflammation. Journal of the American College of Nutrition, 28(2), 
184–195. https:// doi. org/ 10. 1080/ 07315 724. 2009. 10719770

Hosseini, B., Saedisomeolia, A., Wood, L. G., Yaseri, M., & Tavasoli, S. 
(2016). Effects of pomegranate extract supplementation on inflam-
mation in overweight and obese individuals: A randomized con-
trolled clinical trial. Complementary Therapies in Clinical Practice, 22, 
44–50. https:// doi. org/ 10. 1016/j. ctcp. 2015. 12. 003

Hozo, S. P., Djulbegovic, B., & Hozo, I. (2005). Estimating the mean and 
variance from the median, range, and the size of a sample. BMC 
Medical Research Methodology, 5, 13. https:// doi. org/ 10. 1186/ 
1471- 2288- 5- 13

Irani, M., Afroundeh, R., Bolboli, L., & Seifiskishahr, F. (2020). The effect 
of 8 weeks power interval training with pomegranate extract con-
sumption on body composition and some related factors in inac-
tive male students. Journal of Knowledge & Health in Basic Medical 
Sciences, 14(4), 2–11.

Khajebishak, Y., Payahoo, L., Alivand, M., Hamishehkar, H., Mobasseri, 
M., Ebrahimzadeh, V., Alipour, M., & Alipour, B. (2019). Effect of 
pomegranate seed oil supplementation on the GLUT-4 gene ex-
pression and glycemic control in obese people with type 2 dia-
betes: A randomized controlled clinical trial. Journal of Cellular 
Physiology, 234(11), 19621–19628. https:// doi. org/ 10. 1002/ jcp. 
28561 

Kojadinovic, M., Glibetic, M., Vucic, V., Popovic, M., Vidovic, N., Debeljak-
Martacic, J., & Arsic, A. (2021). Short-term consumption of pome-
granate juice alleviates some metabolic disturbances in overweight 
patients with dyslipidemia. Journal of Medicinal Food, 24(9), 925–
933. https:// doi. org/ 10. 1089/ jmf. 2020. 0122

Kojadinovic, M. I., Arsic, A. C., Debeljak-Martacic, J. D., Konic-Ristic, A. I., 
Kardum, N. D., Popovic, T. B., & Glibetic, M. D. (2017). Consumption 
of pomegranate juice decreases blood lipid peroxidation and levels 
of arachidonic acid in women with metabolic syndrome. Journal of 
the Science of Food and Agriculture, 97(6), 1798–1804.

Kozlov, A. I. (2019). Carbohydrate-related nutritional and genetic risks 
of obesity for indigenous northerners. Voprosy Pitaniia, 88(1), 5–16. 
https:// doi. org/ 10. 24411/  0042- 8833- 2019- 10001 

Lai, C. S., Tsai, M. L., Badmaev, V., Jimenez, M., Ho, C. T., & Pan, M. H. 
(2012). Xanthigen suppresses preadipocyte differentiation and 
adipogenesis through down-regulation of PPARγ and C/EBPs 
and modulation of SIRT-1, AMPK, and FoxO pathways. Journal of 
Agricultural and Food Chemistry, 60(4), 1094–1101. https:// doi. org/ 
10. 1021/ jf204 862d

Laurindo, L. F., Barbalho, S. M., Marquess, A. R., Grecco, A. I. d. S., Goulart, 
R. d. A., Tofano, R. J., & Bishayee, A. (2022). Pomegranate (Punica 
granatum L.) and metabolic syndrome risk factors and outcomes: A 
systematic review of clinical studies. Nutrients, 14(8), 1665.

Lei, F., Zhang, X., Wang, W., Xing, D., Xie, W., Su, H., & Du, L. (2007). 
Evidence of anti-obesity effects of the pomegranate leaf extract 
in high-fat diet induced obese mice. International Journal of Obesity, 
31(6), 1023–1029.

Lynn, A., Hamadeh, H., Leung, W. C., Russell, J. M., & Barker, M. E. (2012). 
Effects of pomegranate juice supplementation on pulse wave ve-
locity and blood pressure in healthy young and middle-aged men 
and women. Plant Foods for Human Nutrition, 67(3), 309–314. 
https:// doi. org/ 10. 1007/ s1113 0- 012- 0295- z

Manthou, E., Georgakouli, K., Deli, C. K., Sotiropoulos, A., Fatouros, I. 
G., Kouretas, D., Haroutounian, S., Matthaiou, C., Koutedakis, Y., 
& Jamurtas, A. Z. (2017). Effect of pomegranate juice consumption 
on biochemical parameters and complete blood count. Experimental 

https://doi.org/10.4238/vol10-1gmr1155
https://doi.org/10.4103/2008-7802.194883
https://doi.org/10.1111/jfbc.14024
https://doi.org/10.1159/000330116
https://doi.org/10.1002/ptr.7249
https://doi.org/10.1080/07388551.2019.1576025
https://doi.org/10.1016/j.jff.2019.103692
https://doi.org/10.1016/j.jff.2019.103692
https://doi.org/10.1002/sim.1186
https://doi.org/10.1002/sim.1186
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1161/circulationaha.111.087213
https://doi.org/10.1161/circulationaha.111.087213
https://doi.org/10.3389/fendo.2019.00065
https://doi.org/10.3389/fendo.2019.00065
https://doi.org/10.1080/07315724.2009.10719770
https://doi.org/10.1016/j.ctcp.2015.12.003
https://doi.org/10.1186/1471-2288-5-13
https://doi.org/10.1186/1471-2288-5-13
https://doi.org/10.1002/jcp.28561
https://doi.org/10.1002/jcp.28561
https://doi.org/10.1089/jmf.2020.0122
https://doi.org/10.24411/0042-8833-2019-10001
https://doi.org/10.1021/jf204862d
https://doi.org/10.1021/jf204862d
https://doi.org/10.1007/s11130-012-0295-z


    |  659BAHARI et al.

and Therapeutic Medicine, 14(2), 1756–1762. https:// doi. org/ 10. 
3892/ etm. 2017. 4690

McFarlin, B. K., Strohacker, K. A., & Kueht, M. L. (2008). Pomegranate 
seed oil consumption during a period of high-fat feeding reduces 
weight gain and reduces type 2 diabetes risk in CD-1 mice. British 
Journal of Nutrition, 102(1), 54–59.

Meydani, M., & Hasan, S. T. (2010). Dietary polyphenols and obesity. 
Nutrients, 2(7), 737–751. https:// doi. org/ 10. 3390/ nu207 0737

Mirmiran, P., Fazeli, M. R., Asghari, G., Shafiee, A., & Azizi, F. (2010). 
Effect of pomegranate seed oil on hyperlipidaemic subjects: A 
double-blind placebo-controlled clinical trial. The British Journal of 
Nutrition, 104(3), 402–406. https:// doi. org/ 10. 1017/ s0007 11451 
0000504

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred 
reporting items for systematic reviews and meta-analyses: The 
PRISMA statement. Annals of Internal Medicine, 151(4), 264–269. 
https:// doi. org/ 10. 7326/ 0003- 4819- 151- 4- 20090 8180- 00135 

Nemati, S., Tadibi, V., & Hoseini, R. (2022). Pomegranate juice intake en-
hances the effects of aerobic training on insulin resistance and liver 
enzymes in type 2 diabetic men: A single-blind controlled trial. BMC 
Nutrition, 8(1), 48. https:// doi. org/ 10. 1186/ s4079 5- 022- 00538 - 3

Panuganti, K. K., Nguyen, M., & Kshirsagar, R. K. (2022). Obesity. In 
StatPearls. StatPearls Publishing Copyright © 2022, StatPearls 
Publishing LLC.

Park, J. E., Kim, J. Y., Kim, J., Kim, Y. J., Kim, M. J., Kwon, S. W., & Kwon, 
O. (2014). Pomegranate vinegar beverage reduces visceral fat ac-
cumulation in association with AMPK activation in overweight 
women: A double-blind, randomized, and placebo-controlled trial. 
Journal of Functional Foods, 8, 274–281.

Pati, S., Irfan, W., Jameel, A., Ahmed, S., & Shahid, R. K. (2023). Obesity 
and cancer: A current overview of epidemiology, pathogenesis, 
outcomes, and management. Cancers (Basel), 15(2), 485. https:// doi. 
org/ 10. 3390/ cance rs150 20485 

Pothuraju, R., Sharma, R. K., Chagalamarri, J., Jangra, S., & Kumar Kavadi, 
P. (2014). A systematic review of Gymnema sylvestre in obesity and 
diabetes management. Journal of the Science of Food and Agriculture, 
94(5), 834–840.

Prevention, C. F. D. C. A. (2022). Consequences of obesity. Retrieved from 
https:// www. cdc. gov/ obesi ty/ basics/ conse quenc es. html

Rachid, T. L., Penna-de-Carvalho, A., Bringhenti, I., Aguila, M. B., 
Mandarim-de-Lacerda, C. A., & Souza-Mello, V. (2015). PPAR-α ag-
onist elicits metabolically active brown adipocytes and weight loss 
in diet-induced obese mice. Cell Biochemistry and Function, 33(4), 
249–256.

Rouzbehan, B., Abed Natanzi, H., Ebrahim, K., & Ghazalian, F. (2021). The 
effect of aerobic exercise and pomegranate juice consumption on 
serum enzyme levels associated with the oxidant-antioxidant sys-
tem of women rescued from breast cancer. The Iranian Journal of 
Obstetrics, Gynecology and Infertility, 24(6), 25–35. https:// doi. org/ 
10. 22038/  ijogi. 2021. 18735 

Saalbach, A., & Anderegg, U. (2019). Thy-1: More than a marker for 
mesenchymal stromal cells. The FASEB Journal, 33(6), 6689–6696. 
https:// doi. org/ 10. 1096/ fj. 20180 2224R 

Schwarzfuchs, D., Golan, R., & Shai, I. (2012). Four-year follow-up after 
two-year dietary interventions. The New England Journal of Medicine, 
367(14), 1373–1374. https:// doi. org/ 10. 1056/ NEJMc 1204792

Seeram, N. P., Aviram, M., Zhang, Y., Henning, S. M., Feng, L., Dreher, 
M., & Heber, D. (2008). Comparison of antioxidant potency of 
commonly consumed polyphenol-rich beverages in the United 
States. Journal of Agricultural and Food Chemistry, 56(4), 1415–1422. 
https:// doi. org/ 10. 1021/ jf073 035s

Shishehbor, F., Zarei, M., Saki, A., Zakerkish, M., Shirani, F., & Zare, M. 
(2016). Effects of concentrated pomegranate juice on subclinical 
inflammation and cardiometabolic risk factors for type 2 diabetes: 
A quasi-experimental study. International Journal of Endocrinology 
and Metabolism, 14(1), e33835.

Singer-Englar, T., Barlow, G., & Mathur, R. (2019). Obesity, diabetes, 
and the gut microbiome: An updated review. Expert Review of 
Gastroenterology & Hepatology, 13(1), 3–15. https:// doi. org/ 10. 
1080/ 17474 124. 2019. 1543023

Sohrab, G., Nasrollahzadeh, J., Zand, H., Amiri, Z., Tohidi, M., & Kimiagar, 
M. (2014). Effects of pomegranate juice consumption on inflam-
matory markers in patients with type 2 diabetes: A randomized, 
placebo-controlled trial. Journal of Research in Medical Sciences: 
The Official Journal of Isfahan University of Medical Sciences, 19(3), 
215–220.

Sohrab, G., Roshan, H., Ebrahimof, S., Nikpayam, O., Sotoudeh, G., & 
Siasi, F. (2019). Effects of pomegranate juice consumption on blood 
pressure and lipid profile in patients with type 2 diabetes: A sin-
gle-blind randomized clinical trial. Clinical Nutrition ESPEN, 29, 30–
35. https:// doi. org/ 10. 1016/j. clnesp. 2018. 11. 013

Song, H., Shen, X., Chu, Q., & Zheng, X. (2022). Pomegranate fruit pulp 
polyphenols reduce diet-induced obesity with modulation of gut 
microbiota in mice. Journal of the Science of Food and Agriculture, 
102(5), 1968–1977. https:// doi. org/ 10. 1002/ jsfa. 11535 

Song, H., Shen, X., Deng, R., Chu, Q., & Zheng, X. (2022). Pomegranate 
peel anthocyanins prevent diet-induced obesity and insulin resis-
tance in association with modulation of the gut microbiota in mice. 
European Journal of Nutrition, 61(4), 1837–1847. https:// doi. org/ 10. 
1007/ s0039 4- 021- 02771 - 1

Stockton, A., Farhat, G., McDougall, G. J., & Al-Dujaili, E. A. S. (2017). 
Effect of pomegranate extract on blood pressure and anthropome-
try in adults: A double-blind placebo-controlled randomised clinical 
trial. Journal of Nutritional Science, 6, e39. https:// doi. org/ 10. 1017/ 
jns. 2017. 36

Sumner, M. D., Elliott-Eller, M., Weidner, G., Daubenmier, J. J., Chew, M. 
H., Marlin, R., Raisin, C. J., & Ornish, D. (2005). Effects of pome-
granate juice consumption on myocardial perfusion in patients with 
coronary heart disease. The American Journal of Cardiology, 96(6), 
810–814. https:// doi. org/ 10. 1016/j. amjca rd. 2005. 05. 026

Tobias, A. (1999). Assessing the influence of a single study in the me-
ta-analysis estimate. Stata Technical Bulletin, 47, 15–17.

Trichur Khabeer, S., Prashant, A., & Haravey Krishnan, M. (2019). Dietary 
fatty acids from pomegranate seeds (Punica granatum) inhibit ad-
ipogenesis and impact the expression of the obesity-associated 
mRNA transcripts in human adipose-derived mesenchymal stem 
cells. Journal of Food Biochemistry, 43(3), e12739.

Tsang, C., Smail, N. F., Almoosawi, S., Davidson, I., & Al-Dujaili, E. A. 
(2012). Intake of polyphenol-rich pomegranate pure juice influ-
ences urinary glucocorticoids, blood pressure and homeostasis 
model assessment of insulin resistance in human volunteers. Journal 
of Nutritional Science, 1, e9. https:// doi. org/ 10. 1017/ jns. 2012. 10

Viuda-Martos, M., Fernández-López, J., & Pérez-Álvarez, J. A. (2010). 
Pomegranate and its many functional components as related to 
human health: A review. Comprehensive Reviews in Food Science and 
Food Safety, 9(6), 635–654. https:// doi. org/ 10. 1111/j. 1541- 4337. 
2010. 00131. x

Vučić, V., Grabež, M., Trchounian, A., & Arsić, A. (2019). Composition 
and potential health benefits of pomegranate: A review. Current 
Pharmaceutical Design, 25(16), 1817–1827. https:// doi. org/ 10. 2174/ 
13816 12825 66619 07081 83941 

Wiechert, M., & Holzapfel, C. (2021). Nutrition concepts for the treat-
ment of obesity in adults. Nutrients, 14(1), 169. https:// doi. org/ 10. 
3390/ nu140 10169 

Wong, T. L., Strandberg, K. R., Croley, C. R., Fraser, S. E., Nagulapalli 
Venkata, K. C., Fimognari, C., Sethi, G., & Bishayee, A. (2021). 
Pomegranate bioactive constituents target multiple oncogenic and 
oncosuppressive signaling for cancer prevention and intervention. 
Seminars in Cancer Biology, 73, 265–293. https:// doi. org/ 10. 1016/j. 
semca ncer. 2021. 01. 006

Wu, P. T., Fitschen, P. J., Kistler, B. M., Jeong, J. H., Chung, H. R., Aviram, 
M., Phillips, S. A., Fernhall, B., & Wilund, K. R. (2015). Effects of 

https://doi.org/10.3892/etm.2017.4690
https://doi.org/10.3892/etm.2017.4690
https://doi.org/10.3390/nu2070737
https://doi.org/10.1017/s0007114510000504
https://doi.org/10.1017/s0007114510000504
https://doi.org/10.7326/0003-4819-151-4-200908180-00135
https://doi.org/10.1186/s40795-022-00538-3
https://doi.org/10.3390/cancers15020485
https://doi.org/10.3390/cancers15020485
https://www.cdc.gov/obesity/basics/consequences.html
https://doi.org/10.22038/ijogi.2021.18735
https://doi.org/10.22038/ijogi.2021.18735
https://doi.org/10.1096/fj.201802224R
https://doi.org/10.1056/NEJMc1204792
https://doi.org/10.1021/jf073035s
https://doi.org/10.1080/17474124.2019.1543023
https://doi.org/10.1080/17474124.2019.1543023
https://doi.org/10.1016/j.clnesp.2018.11.013
https://doi.org/10.1002/jsfa.11535
https://doi.org/10.1007/s00394-021-02771-1
https://doi.org/10.1007/s00394-021-02771-1
https://doi.org/10.1017/jns.2017.36
https://doi.org/10.1017/jns.2017.36
https://doi.org/10.1016/j.amjcard.2005.05.026
https://doi.org/10.1017/jns.2012.10
https://doi.org/10.1111/j.1541-4337.2010.00131.x
https://doi.org/10.1111/j.1541-4337.2010.00131.x
https://doi.org/10.2174/1381612825666190708183941
https://doi.org/10.2174/1381612825666190708183941
https://doi.org/10.3390/nu14010169
https://doi.org/10.3390/nu14010169
https://doi.org/10.1016/j.semcancer.2021.01.006
https://doi.org/10.1016/j.semcancer.2021.01.006


660  |    BAHARI et al.

pomegranate extract supplementation on cardiovascular risk 
factors and physical function in hemodialysis patients. Journal of 
Medicinal Food, 18(9), 941–949. https:// doi. org/ 10. 1089/ jmf. 2014. 
0103

Yarmohammadi, M., & Mahjoub, S. (2017). Effects of aerobic exercise 
and pomegranate extract on antioxidant markers in women post-
menopausal with type 2 diabetes. Hormozgan Medical Journal, 21(2), 
137. Retrieved from https:// hmj. hums. ac. ir/ Artic le/ 87284 

Zarezadeh, M., Saedisomeolia, A., Hosseini, B., & Emami, M. R. (2019). 
The effect of Punica granatum (pomegranate) extract on inflamma-
tory biomarkers, lipid profile and glycemic indices in patients with 
overweight and obesity: A randomized placebo-controlled clini-
cal trial. Qom University of Medical Sciences Journal, 13(8), 14–25. 
https:// doi. org/ 10. 29252/  qums. 13.8. 14

How to cite this article: Bahari, H., Pourreza, S., Goudarzi, K., 
Mirmohammadali, S. N., Asbaghi, O., Kolbadi, K. S. H., 
Naderian, M., & Hosseini, A. (2024). The effects of 
pomegranate consumption on obesity indices in adults: A 
systematic review and meta-analysis. Food Science & 
Nutrition, 12, 641–660. https://doi.org/10.1002/fsn3.3739

https://doi.org/10.1089/jmf.2014.0103
https://doi.org/10.1089/jmf.2014.0103
https://hmj.hums.ac.ir/Article/87284
https://doi.org/10.29252/qums.13.8.14
https://doi.org/10.1002/fsn3.3739

	The effects of pomegranate consumption on obesity indices in adults: A systematic review and meta-analysis
	Abstract
	1|INTRODUCTION
	2|MATERIALS AND METHODS
	2.1|Search strategy and study selection
	2.2|Eligibility criteria
	2.3|Exclusion criteria
	2.4|Data extraction
	2.5|Quality assessment
	2.6|Data synthesis and statistical analysis

	3|RESULTS
	3.1|Study selection
	3.2|Study characteristic
	3.3|Quality assessment
	3.4|Meta-analysis
	3.4.1|Effect of pomegranate consumption on obesity indices in adults
	Effect of pomegranate consumption on BMI
	Effect of pomegranate consumption on body weight
	Effect of pomegranate consumption supplementation on WC
	Effect of pomegranate consumption on FM
	Effect of pomegranate consumption on BFP
	Effect of pomegranate consumption on FFM

	3.4.2|Sensitivity analysis
	3.4.3|Publication bias
	3.4.4|GRADE analysis


	4|DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	CONSENT FOR PUBLICATION
	REFERENCES


