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ABSTRACT

Background and Aims: The combination of resistance training (RT) with a ketogenic diet (KD) is
acknowledged as an effective strategy to improve body composition. The present meta-analysis aimed to
investigate the combined effect of RT and KD on body composition factors.

Materials and Methods: A comprehensive search was conducted in Web of Science, Scopus, PubMed,
Magiran, and Scientific Information Database (SID) until March 2023 without limiting the year of
publication. Meta-analysis was performed to investigate the combined effect of RT and KD on body
composition. In order to calculate the effect size, weighted mean difference (WMD), and 95% confidence
interval were calculated using fixed and random effect models.

Results: A total of 20 studies with 544 adults were included in the present meta-analysis. The results
indicated that RT and KD caused a significant decrease in body weight (BW) [-2.15 kg (CI: -3.27 to -1.03),
P=0.001,], body fat percentage [-1.57% (CI: -2.53 to -0.61), P=0.001], compared to the control group in
adults. While free fat mass (FFM) [-0.39 kg (CI: -1.17 to 0.37), P=0.3], and body mass index (BMI) were not
significant [-0.34 kg/m? (Cl: -1.14 to 0.46), P=0.4].

Conclusion: The results of the present meta-analysis indicated that the KD, compared to the non-KD, had a
beneficial effect on reducing BW and fat percentage in people who follow RT. However, the effects of KD
combined with RT on increasing FFM were not observed. However, the results of this research regarding the
effects of the combination of KD and RT on FFM changes are still challenging, and there is a need to
increase the number of investigations in this field to provide a decisive conclusion to examine the combined
effects of KD and RT on FFM.
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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
Jabekk et al. 2010 -6.500 4.283 18.348 -14.895 1.895 -1.517 0.129 -
wood et al. 2012 1.261 7.254 52.616 -15.478 12956 -0.174 0.862
Paoli et al. 2012 1.500 3.229 10.429 -7.829 4.829 -0.464 0.642
Rhyu et al. 2014 1.240 3.281 10.768 -7.672 5192 -0.378 0.706
Wilson et al. 2017 1.600 4.869 23704 -7.942 11.142 0.329 0.742
Gregory et al. 2017 3.630 4.692 22.018 -12.827 5567 -0.774 0.439 .
Greene et al. 2018 -3.400 5.090 25.905 -13.376  6.576  -0.668 0.504 L
kephart et al. 2018 2.700 10.870  118.164 -24.005 18605 -0.248 0.804 L
vargas et al. 2018 2.300 3.007 9.043 -8.194 3594 -0.765 0.444 ——
Vargas-Molina et al. 2020 3.000 3584  12.848 -10025 4.025 -0.837  0.403 ——
Hadizadeh et al. 2020 4.190 6.382 40.736 -16.699 8319 -0.656 0.512 L
Paoli et al. 2021 -2.400 6.017 36.202 -14.193 9.393  -0.399 0.690 .
Michalczyk et al. 2018 3.230 2.068 4278 -7.284 0824 -1562 0.118 —
Vidic et al. 2021 0.680 2.442 5964 -5467 4107 -0.278 0.781
Mancin et al. 2022 1.900 5.478 30.010 -12.637 8.837 -0.347 0.729
Mcswiney et al. 2018 5.100 5.206 27.106 -15.304 5104 -0.980 0.327 -
Antonio et al. 2021 1.820 5.492 30.163 -12.584 8.944 -0.331 0.740
Perissiou et al. 2020 2.600 0.828 0.686 -4.224 -0976 -3.139 0.002 =
Tay et al. 2018 0.200 1.468 2155 -3077 2677 -0.136 0.892
Fixed 2.157 0.571 0.326 -3.277 -1.037 -3.775 0.000 ¢
-25.00 -12.50 0.00 1250 25.00
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Jabekk et al. 2010 -2.200 2153 4636 -6420 2020 -1.022 0.307 . }
Rhyu et al. 2014 -0.410 0.876 0768 -2.127 1307 -0.468 0.640
Gregory et al. 2017 -1.200 1.010 1020 -3179 0779 -1.188 0.235
Hadizadeh et al. 2020 -1.530 1.812 3283 -5082 2022 -0.844 0398 .
Tayetal. 2018 0.200 0.566 0320 -0910 1.310 0.353 0.724
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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
Jabekk et al. 2010 -2.400 2.668 7120 -7.630 2830 -0.899 0.368 —
paoli et al. 2012 -2.300 0.585 0342 -3447 -1153 -3.932  0.000 —.—
Rhyu et al. 2014 0.700 1472 2166 -2.184 3584 0.476 0.634
Gregory et al. 2017 -2.610 2.875 8267 -8.245 3.025 -0.908 0.364 .
Mcswiney et al. 2018 -4.500 2.255 5087 -8920 -0.080 -1.995  0.046
Perissiou et al. 2020 -0.700 0.429 0.184 -1542 0.142 -1.630 0.103
Hsanvand et al. 2023 -2.070 0.713 0.509 -3468 -0.672 -2.902 0.004 +
Random -1.574 0.488 0238 -2531 -0618 -3225  0.001 <o
-9.00 -4.50 0.00 4.50 9.00
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Model Study name

Jabekk et al. 2010
paoli et al. 2012
Rhyu et al. 2014
Wilson et al. 2017
Gregory et al. 2017
Greene et al. 2018
kephart et al. 2018
vargas et al. 2018

Vargas-Molina et al.

Hadizadeh et al. 2020

Paoli et al. 2021

Michalczyk et al. 2018

Vidic et al. 2021

Mcswiney et al. 2018

Tay etal. 2018

Hsanvand et al. 2023
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Statistics for each study

Difference  Standard Lower Upper
in means error Variance  limit limit
-1.500 1.877 3525 -5180 2180
0.400 2716 7376 -4923 5723
-0.790 2733 7.470 -6.147 4567
1.990 3209 10296 -4299 8279
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-2.420 2492 6211 -7.304 2464
-0.300 1871 3502 -3968 3.368
0.200 3265 10659 -6.199 6.599
-0.200 0512 0262 -1.203 0.803
-0.130 1152 1328 -2.389 2129
-0.396 0.39% 0156 -1.171 0.379

Difference in means and 95%Cl

Z-Value p-Value
-0.799 0.424
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0620 0535
-0.121 0903
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-0.655 0512
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-0.311  0.755
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