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Abstract
Background: Exercise affects the production of reactive oxygen species and inflammatory factors,
and medicinal plants play an important role in reducing these indicators. Saffron supplementation
has been considered by researchers as a nutritional solution for modulating inflammation and
oxidative stress caused by exercise. Therefore, the purpose of this study was to investigate the
combined effect of exercise and saffron supplementation on inflammatory and oxidant indices
through a systematic review and meta-analysis.

Methods: A systematic search of articles published in English and Persian was conducted from the
databases Scopus, Science Direct, PubMed, Web of Science, SID, and Magiran until January 2026
and entered into meta-analysis. The standardized mean difference (SMD) and 95% confidence
interval (Cl) were calculated using a random model. The 12 index was also used to determine the
heterogeneity of studies, and publication bias was examined using funnel plot analysis and Egger's
test.

Results:The results of the present meta-analysis showed that exercise training combined with
saffron supplementation significantly reduced tumor necrosis factor-alpha levels (SMD = -1.29,
95% CI =-2.30 to -0.29). However, no significant changes were observed in interleukin-6 levels
(SMD = -0.06, 95% CI =-0.91 to -1.03) and malondialdehyde levels (SMD = -0.43, 95% CI =-0/31
to -1.17).

Conclusion:Saffron supplementation, along with exercise training, is a very effective strategy for
suppressing tumor necrosis factor alpha, a key indicator of systemic inflammation, and prevents
the increase in malondialdehyde levels.
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Study name Statistics for each study
Std diff  Standard Lower Upper
inmeans  error  Variance limit

Aghajani 2019a -1.374 0.569  0.324 -2.489 -0.258

Aghajani 2019b -0.739 0.461 0212 -1.642 0.164

varmazyar 1393a -0.505 0401 0.161 -1.292 0.282
varmazyar 1393b -0.653 0416  0.173 -1.468 0.163
Porashnavad 2025 2.085 0.563 0317 0981 3.189
Barari 2017 -1.374 0.569 0324 -2.489 -0.258
Hosseinzadeh 2017 -0.400 0452 0204 -1.285 0485

-0.432 0.380  0.145 -1.177 0313

2414
-1.605
-1.258
-1.568

3.701
2414
-0.885
-1.136

Std diff in means and 95% CI

limit Z-Value p-Value

0.016 —
0.109
0.208
0.117
0.000
0.016 -
0.376
0.256
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Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
inmeans error  Variance limit limit Z-Value p-Value
Rajabi 2022 41912 0595 0353 -3.077 -0.747 -3216 0.001 ——
Ghazalian 2016a 0.395 0313 0.098 -0.219 1.008 1.260 0.208 -
Ghazalian 2016b 0.368 0.312 0.097 -0.242 0979 1.182 0.237 -'.—
Hooshmand Moghadam 2022 -1.069 0.324 0.105 -1.703 -0.435 -3.303 0.001 —.—
Rajabi 2024 1226 0465 0216 0316 2.137 2.639 0.008 ——
Ibeigi 2023 3.658 0.667 0445 2350 4966 5481 0.000 —B
Halalkhor 2024 -1.680 0518 0268 -2.695 -0.666 -3.246 0.001 ——
Golpasandi 2022 -1.237 0470 0221 -2.158 -0317 -2.634 0.008 ——
-0.060 0.498 0248 -1.035 0915 -0.120 0.905 ’
-4.00 -2.00 0.00 2.00 4.00
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Study name Statistics for each study

Std diff Standard Lower Upper
inmeans error Variance limit  limit

Rajabi 2022 -1.912 0.595  0.353 -3.077 -0.747
Ghazalian 2016a 0.395  0.313  0.098 -0.219 1.008
Ghazalian 2016b 0.368  0.312  0.097 -0.242 0.979
Hooshmand Moghadam 2022 -1.069 0324 0.105 -1.703 -0.435
Moghaddam 2022 -1.512 0463 0.214 -2.419 -0.605
Hosseinzadeh 2017 -0.064 0.447  0.200 -0.941 0.812
Rajabi 2024 -1.334 0471 0.222 -2.258 -0.410
Ilbeigi 2023 -13.065 1.929  3.723 -16.846 -9.283

-1.297 0.512  0.263 -2.301 -0.292

Std diff in means and 95% CI

Z-Value p-Value

3216 0.001 ——

1.260  0.208 -

1182 0.237 -
-3.303  0.001 -
-3.266  0.001 —+—
-0.144  0.885 ——
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-6.771  0.000
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