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Abstract

Aim: Obesity, as a global health crisis, is associated with numerous metabolic consequences.
Dietary supplements and exercise are among the weight control strategies. Therefore, this study
aimed to investigate the effect of eight weeks of combined exercise combined with three types
of tea on serum FGF21 levels and body composition in overweight and obese men. Methoﬂ
this quasi-experimental study, after a public call, 56 overweight and obese men were randklly
selected and divided into 4 groups; exercise + green tea, exercise + white tea, exercisi
Hibiscus tea, and exercise. Exercise was performed for 8 weeks with an interval o“ions
per week. The tea-receiving groups consumed 2 grams of their specific tea dailff] in theg® doses
and one hour after meals. The subjects' height and weight were measured&sinl M?ht gauge
and a Seka scale. Body composition was measured using an InBQdi deiﬁnd serum
FGF21 levels using an ELISA kit. Analysis of covariance was used tdiandlyze the dHaRfollowed
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by Bonferroni post hoc tests. Within-group comparisons were pefformidyusing paired tests. Physiology, Faculty of Sport
Results: The results of the analysis of covariance (p <0.05) shomed that c‘ed exercise with and Health Sciences, University
consumption of various teas, especially white tea, had s1ms onwg FGF21 of Tehran, Tehran, Iran.

levels and reducing weight, BMI, and fat mass compa" the exerciigialone g'm However, *(corresponding author)

no changes in muscle mass were significant in any of Ms Conclus‘ The results showed (shmojtahedi@ut.ac.ir)

that combined exercise with daily consumption of tea (esp‘whlte te' can increase FGF21
levels and improve body composition in overweight and obests that this combined
intervention can be considered as angeffective method in impfOMimg metabolic status and
controlling obesity.
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Extended abstract
Background

Obesity is a growing global health concern and is strongly associated with metabolic disorders such asinsulin resistance,
type 2 diabetes, cardiovascular conditions, and systemic inflammation. Lifestyle interventions, such as structured exercise
routines and dietary bioactive compounds, are increasingly promoted as non-pharmacological strategies to improve
metabolic health. Among metabolic biomarkers, fibroblast growth factor 21 (FGF21) plays a crucial role in regulating
glucose balance, lipid oxidation, mitochondrial biogenesis, and overall energy expenditure through pathways such as
AMPK-SIRT1-PGClo.

On the other hand, tea, particularly green, white, and hibiscus, is rich in polyphenols and catechinsthat can influence fat
metabolism, enhance thermogenesis, and improve body composition. However, limited evidence exists on the combined
impact of multimodalexercise and different tea types on metabolic markers such as FGF21 is study aimed to explore
the effects of 8 weeks of combined exercise, along with daily consumption of three ty ,on FGF21 levels and
body composition in overweight and obese men.

Materials and Methods
This quasi-experimental study involved overweight and obese men aged 3
recruited through public announcements at health centers and fitness clubs.

m?) who were

Experimental design

After screening for inclusion criteria such as inactivity, absence
medication,and nonsmoking, 60 eligible volunteers were ran
meeting the inclusion criteria were randomly assigned to o
white tea, 3) Exercise + hibiscus tea, and Exercise only
per week.

non-use of supplements or
equalgroups (n=15). Participants
rcise + green tea, 2) Exercise +
lasted 8 weeks, with three sessions

Training protocol

The exercise program lasted eight weeks and training sessions per week. Each session included
ximum heart rate, resistance training with four major

tessive overload every 2 weeks, and a cool-down period.

before and afterthe intervention, following a 12 -hour overnight fast,and serum
FGF21 level concentrati easured using an ELISA kit. Data were analyzed using the Shapiro—Wilk test,
ANCOVA with Bonferroni p oc tests, and paired t-tests (o =0.05).

Statistical analysis

After calculating the mean and standard deviation using descriptive statistics, the Shapiro—Wilk test was applied to assess
normality, and Levene’s test was used to examine homogeneity of variances. To compare differences between groups
while controlling for baseline values, ANCOVA was performed, followed by Bonferronipost hoc tests to determine group
differences. Paired t-tests were used to evaluate within-group changes. Analyses were conducted in SPSS (version 24)
with a significance level of p < 0.05.

Results

The analysis revealed significant differences between groups for weight, BMI, fat mass, and FGF21 (p = 0.001 for all),
with large effect sizes for weight (n?p = 0.511), BMI (n?p = 0.506), and fat mass (n?p=0.395), and a moderate effect size
for FGF21 (n?p = 0.280). Fat-free mass showed no significant differences (p = 0.497). The white tea group experienced
the greatest reductions in body weight and BMI compared to both the exercise-only group (p = 0.001) and the hibiscus
group (p = 0.001), and also showed a greater effect than green tea (p =0.022). Green tea significantly reduced weight and
BMI compared to exercise alone (p = 0.005 and p = 0.002, respectively), whereas hibiscus tea showed no meaningful
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University
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changes (p = 1.000). Fat mass decreased significantly in the white tea (p = 0.001) and green tea groups (p = 0.028), but
hibiscus tea showed no significant effect. For FGF21, the white tea group demonstrated a significant increase relative to
the exercise-only group (p =0.001) and the hibiscus group (p = 0.014). In contrast, green tea and hibiscus tea showed no
significant changes. In summary, white tea with combined exercise showed the strongest improvements across metabolic
and body composition variables, followed by green tea, while hibiscus tea had minimal impact.

Discussion

The findings of this study show that combined exercise along with daily tea intake, especially white tea, may lead to
significant improvements in metabolic and anthropometric markers in overweight and obese men. White tea was the most
effective, likely because of its high levels of catechins, polyphenols, and epigallocatechin gallate, which are known to
boost fatburning, increase thermogenesis, and activate energy pathwaysthatmay promote FGF21 release. While green
tea also helped decrease weight, BMI, and fat mass, its effect on FGF21 was less strong, indicating differences in the
potency of its phytochemicals compared to white tea. Hibiscus tea, despite its antioxidant and anti-inflammatory
properties, did not produce significant changes in body composition or FGF21 levels, possibly due to its unique chemical

changesin fat-free mass across all groups likely reflects the moderate resistance trainingi
protein intake, suggesting that higher training volume or dietary adjustments may

nd uncontrolled dietary
promote muscle

improve metabolic health and lower obesity-related risks.
Article message

This study highlights that the combination of exercise and daily tea cg ption, especiallyWhite tea, can serve as an
effective strategy to enhance metabolic health in overweight and men. infFGF21 and reductions in

integrated lifestyle interventions for obesity management an : arch to explore longer interventions,
varying tea dosages, and molecular mechanisms underlyi i
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