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ABSTRACT

Background and Aims: Neurotrophins are a family of growth factors that play a crucial role in the survival
and functioning of neurons. This meta-analysis examined the effects of physical exercise on Nerve Growth
Factor (NGF) and Glial Cell Line-Derived Neurotrophic Factor (GDNF) levels in adults.

Materials and Methods: This study was designed as a systematic review and meta-analysis. A
comprehensive search was conducted across PubMed, Web of Science, Scopus, Magiran, Irandoc,
NoorMags, and SID databases to identify relevant articles published from March 25, 2001, to July 6, 2025.
To estimate the effect size, the weighted mean difference (WMD) with a 95% confidence interval (Cl) was
calculated using Comprehensive Meta-Analysis software (version 2). Heterogeneity among studies was
assessed using the 12 statistic, and publication bias was evaluated by visual inspection of funnel plots and
Egger’s test. The methodological quality of the included studies was assessed using the PEDro checklist.

Results: A total of 15 studies, including 24 exercise interventions involving 459 adults, were included in the
meta-analysis. The results showed that physical exercise significantly increased NGF levels [WMD = 9.818
pg/mL (95% CI: 5.063 to 14.573), P = 0.001] compared to the control group. However, physical exercise did
not lead to a significant change in GDNF levels [WMD = 0.101 ng/mL (95% CI: —0.094 to 0.296), P =
0.310].

Conclusion: The findings of this meta-analysis indicate that exercise training significantly increases NGF
levels in adults, while changes in GDNF following exercise are not statistically significant. Therefore,
exercise may improve neural function by elevating NGF levels; however, further well-designed studies are
required to clarify its effects on GDNF.
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Meta Analysis

Statistics for each study

Difference  Standard Lower  Upper
in means emor  Variance  limit  limit
Baharavar et al 2025 13500 2201 4844 9586 18214
Kim & Lim, 2022 3 0600 1625 2641 3785 2585
Kim & Lim, 2022 b 2820 4263 18175 G536 11176
Kim & Lim, 2022 ¢ 2190 0540 0292 113 3249
Kim & Lim, 2022 d 7100 3838 14733 04183 14813
Valili et 2l 2022 13500 2201 4844 9586 18214
Ganji et al 2021 8640 5449 29691 2040 19320
Shourabi et al, 2020 2060 0921 0848 0255 3865
Namjoo et al 2020 a 3550 2075 4306 0517 7617
Hamjoo et 2l 2020 b 7030 4501 20257 1791 15851
Ackarietal 2020 2 1370 059%: 0355 0202 2538
Ackarietal 2020 b 1470 1245 1550 0570 3810
Nikookheslat etal, 2019a 54570 8704 TB7BE 375Ul TL629
Nikookheslat etal 2019 b 38160 4547 20677 29248 47072
Mikookheslat et 3l 2019 ¢ 48850 7200 51835 34779 63001
Makhzari Khodakheir et al. 2018 -1280 3373 11376 7831 5331
Mohammadi Mofrad et al 2018 3 11840 0423 0179 11011 12669
Mohammati Mofrad et al 2048 b 22040 0286 0082 21479 22601
Moghadasi et al 2015 1320 0249 0062 0831 1809
Schulzetal 2004 3 3400 7264 52763 17637 10837
Schulz et al 2004 b -2800 2840 8068 -B36T 2767
Random 9818 2426 G885 5063 14573

ZValue

€316
0369
0661
4054
1850
€316
1586
237
1741
1562
2298
1181
68270
8332
6791
0380
27999
T7.008
5281
0468
03986
4047

Difference in means and 95% C1

pValue

0000
072
0508

0064
0.000
0143
0025
0087
0118
0022
0238
0000
0000
0.000
0704
0.000
0000
0000
0640
034
0.000
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Funnel Plot of Standard Error by Difference in means
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Meta Analysis
Model Study name Statistics for each study Difference in means and 95% Cl
Difference Standard Lower Upper
in means error  Variance limit  limit  Z-Value p-Value
Sheibani et al, 2023 a 0150 0.225 0050 0590 0290 0668 0504
Sheibani et al, 2023 b 0150 0.178 0032 0499 0199 -0B41 0400
Sheibani et al, 2023 ¢ 0.070 0217 0047 0356 049 0322 0747
Haghighi et al, 2023 0012 021 0077 0531 0585 0043 0965
Askari et al, 2020 a 0.400 0.167 0028 0073 07271 23%4 0017 +
Askari et al 2020 b 0.410 0232 0054 0045 0866 1766 0077
Domaszewska et al 2020 0.010 0349 0122 0673 0693 0029 0977
Randam 0.101 0.099 0010 0094 029 1016 0310
-2.00 -1.00 0.00 100 200
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