Appendix: Effect Sizes


Table 1 below clearly shows that Effect Sizes are similar between the resistance training studies in the small hypertrophy cluster (20 data lines- no highlight and blue highlight) and the endurance training studies within the same cluster (7 data lines – yellow highlight) (trivial difference in ES – 0.044), suggesting that the latter group of studies does not affect our results and that myonuclei addition may also occur to optimize biological processes (other than muscle hypertrophy) after resistance training. When the same analysis is performed for myonuclei addition, Frese’s et al. (2015) [1] study should be carefully considered as it produced the highest ES among all of the studies included in the present meta-analysis. Thus, for the purpose of presenting our point, we removed Frese’s data (red highlight on the right-hand side of the table) and the difference in average ES between resistance training and endurance training studies in the small hypertrophy cluster is also trivial (ES=0.11). Finally, we would like to point out that within the 20 data lines of resistance training studies in the small hypertrophy cluster, 8 out of the 20 (blue highlight) displayed muscle hypertrophy and myonuclei addition (green highlight) at similar, or even lower, levels to the endurance training studies (yellow highlight). 



Table 1. Individual and average Effect Sizes and Standard Errors for the small hypertrophy cluster (cluster #1) separated by resistance training (no highlight and blue highlight) and endurance training (yellow highlight) studies. 
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image1.emf
Studies Hedges's g Lower limit Upper limit % Hypertrophy Hedges's g Lower limit Upper limit Hedges's g Lower limit Upper limit Hedges's g Lower limit Upper limit

Charifi et al. (2003) 0.128 0.051 0.206 21 0.09 0.01 0.16 Charifi et al. (2003) 0.128 0.051 0.206 Charifi et al. (2003) 0.09 0.01 0.16

Dirks et al. (2017) A 0.010 -0.054 0.074 1.0 0.56 0.40 0.71 Frese et al. (2015) 0.036 -0.051 0.124 Frese et al. (2015) 15.24 12.06 18.42 REMOVED

Frese et al. (2015)  0.036 -0.051 0.124 0.00 15.24 12.06 18.42 Joanisse et al. (2013) 0.179 -0.002 0.360 Joanisse et al. (2013) 0.03 -0.04 0.10

Fry et al. (2014) A 0.151 0.095 0.207 12.0 0.27 0.21 0.33 Joanisse et al. (2015) A 0.018 -0.048 0.083 Joanisse et al. (2015) A 0.20 0.13 0.26

Fry et al. (2014) B 0.256 0.142 0.369 16.0 0.00 -0.05 0.06 Joanisse et al. (2015) B 0.213 0.064 0.361 Joanisse et al. (2015) B 0.38 0.31 0.45

Herman-Montemayor et al. (2015) B 0.275 0.193 0.357 11.0 0.09 -0.14 0.32 McKenzie et al (2016) A  0.023 -0.252 0.299 McKenzie et al (2016) A  0.24 -0.03 0.51

Herman-Montemayor et al. (2015) C 0.337 0.251 0.424 38.0 0.21 0.04 0.38 McKenzie et al (2016) B  0.339 0.040 0.639 McKenzie et al (2016) B  0.09 -0.21 0.39

Hikida et al. (1998) A 0.362 0.267 0.457 23.0 0.35 -0.01 0.70 Average 0.134 -0.028 0.296 Average 0.171 0.030 0.313

Hikida et al. (1998) B 0.279 0.189 0.368 43.0 0.33 0.18 0.49

Joanisse et al. (2013)  0.179 -0.002 0.360 -5 0.03 -0.04 0.10

Joanisse et al. (2015) A 0.018 -0.048 0.083 1.00 0.20 0.13 0.26

Joanisse et al. (2015) B 0.213 0.064 0.361 6.00 0.38 0.31 0.45 Hedges's g Lower limit Upper limit Hedges's g Lower limit Upper limit

McKenzie et al (2016) A  0.023 -0.252 0.299 1.00 0.24 -0.03 0.51 Dirks et al. (2017) A 0.010 -0.054 0.074 Dirks et al. (2017) A 0.56 0.40 0.71

McKenzie et al (2016) B  0.339 0.040 0.639 12.00 0.09 -0.21 0.39 Mackey et al. (2007) 0.080 0.030 0.130 Mackey et al. (2007) 0.22 0.14 0.29

Mackey et al. (2007) 0.080 0.030 0.130 4.0 0.22 0.14 0.29 Mackey et al. (2011) A 0.014 -0.060 0.089 Mackey et al. (2011) A 0.00 -0.21 0.21

Mackey et al. (2011) A 0.014 -0.060 0.089 -1.0 0.00 -0.21 0.21 Mackey et al. (2011) B 0.052 -0.145 0.249 Mackey et al. (2011) B 0.00 -0.07 0.07

Mackey et al. (2011) B 0.052 -0.145 0.249 -2.0 0.00 -0.07 0.07 Sinha-Hikim et al. (2002) C 0.133 -0.171 0.436 Sinha-Hikim et al. (2002) C 0.13 -0.17 0.44

Roberts et al. (2015) B 0.331 0.254 0.407 12.0 0.24 0.06 0.43 Sinha-Hikim et al. (2002) F 0.011 -0.266 0.288 Sinha-Hikim et al. (2002) F 0.23 -0.05 0.51

Snijders et al. (2016) A 0.235 0.177 0.293 18.0 0.96 0.81 1.12 Verdijk et al. (2009) A 0.286 0.185 0.386 Verdijk et al. (2009) A 0.25 0.18 0.32

Sinha-Hikim et al. (2002) A 0.249 -0.033 0.531 10.0 0.41 0.13 0.68 Verdijk et al. (2016) A 0.118 0.052 0.184 Verdijk et al. (2016) A 0.38 0.21 0.55

Sinha-Hikim et al. (2002) C 0.133 -0.171 0.436 5.0 0.13 -0.17 0.44 Average 0.088 -0.054 0.230 Average 0.220 0.054 0.387

Sinha-Hikim et al. (2002) F 0.011 -0.266 0.288 0.0 0.23 -0.05 0.51

Sinha-Hikim et al. (2002) H 0.196 -0.110 0.501 8.0 0.15 -0.16 0.45

Sinha-Hikim et al. (2006) A 0.342 0.001 0.683 17.0 0.58 0.24 0.91

Verdijk et al. (2009) A 0.286 0.185 0.386 4.0 0.25 0.18 0.32

Verdijk et al. (2014) 0.210 0.171 0.248 21.0 0.28 0.25 0.32

Verdijk et al. (2016) A 0.118 0.052 0.184 3.0 0.38 0.21 0.55

Average 0.196 0.058 0.334 12.150 0.282 0.099 0.464
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Microsoft_Excel_Worksheet.xlsx
CSA

				MUSCLE HYPERTROPHY								MYONUCLEI ADDITION								ENDURANCE TRAINING - MUSCLE HYPERTROPHY										ENDURANCE TRAINING - MYONUCLEI ADDITION

		Studies		Hedges's g		Lower limit		Upper limit		% Hypertrophy		Hedges's g		Lower limit		Upper limit						Hedges's g		Lower limit		Upper limit						Hedges's g		Lower limit		Upper limit

		Charifi et al. (2003)		0.128		0.051		0.206		21		0.09		0.01		0.16				Charifi et al. (2003)		0.128		0.051		0.206				Charifi et al. (2003)		0.09		0.01		0.16

		Dirks et al. (2017) A		0.010		-0.054		0.074		1.0		0.56		0.40		0.71				Frese et al. (2015)		0.036		-0.051		0.124				Frese et al. (2015)		15.24		12.06		18.42		REMOVED

		Frese et al. (2015) 		0.036		-0.051		0.124		0.00		15.24		12.06		18.42				Joanisse et al. (2013)		0.179		-0.002		0.360				Joanisse et al. (2013)		0.03		-0.04		0.10

		Fry et al. (2014) A		0.151		0.095		0.207		12.0		0.27		0.21		0.33				Joanisse et al. (2015) A		0.018		-0.048		0.083				Joanisse et al. (2015) A		0.20		0.13		0.26

		Fry et al. (2014) B		0.256		0.142		0.369		16.0		0.00		-0.05		0.06				Joanisse et al. (2015) B		0.213		0.064		0.361				Joanisse et al. (2015) B		0.38		0.31		0.45

		Herman-Montemayor et al. (2015) B		0.275		0.193		0.357		11.0		0.09		-0.14		0.32				McKenzie et al (2016) A 		0.023		-0.252		0.299				McKenzie et al (2016) A 		0.24		-0.03		0.51

		Herman-Montemayor et al. (2015) C		0.337		0.251		0.424		38.0		0.21		0.04		0.38				McKenzie et al (2016) B 		0.339		0.040		0.639				McKenzie et al (2016) B 		0.09		-0.21		0.39

		Hikida et al. (1998) A		0.362		0.267		0.457		23.0		0.35		-0.01		0.70				Average		0.134		-0.028		0.296				Average		0.171		0.030		0.313

		Hikida et al. (1998) B		0.279		0.189		0.368		43.0		0.33		0.18		0.49

		Joanisse et al. (2013) 		0.179		-0.002		0.360		-5		0.03		-0.04		0.10

		Joanisse et al. (2015) A		0.018		-0.048		0.083		1.00		0.20		0.13		0.26				RESISTANCE TRAINING - MUSCLE HYPERTROPHY										RESISTANCE TRAINING - MYONUCLEI ADDITION

		Joanisse et al. (2015) B		0.213		0.064		0.361		6.00		0.38		0.31		0.45						Hedges's g		Lower limit		Upper limit						Hedges's g		Lower limit		Upper limit

		McKenzie et al (2016) A 		0.023		-0.252		0.299		1.00		0.24		-0.03		0.51				Dirks et al. (2017) A		0.010		-0.054		0.074				Dirks et al. (2017) A		0.56		0.40		0.71

		McKenzie et al (2016) B 		0.339		0.040		0.639		12.00		0.09		-0.21		0.39				Mackey et al. (2007)		0.080		0.030		0.130				Mackey et al. (2007)		0.22		0.14		0.29

		Mackey et al. (2007)		0.080		0.030		0.130		4.0		0.22		0.14		0.29				Mackey et al. (2011) A		0.014		-0.060		0.089				Mackey et al. (2011) A		0.00		-0.21		0.21

		Mackey et al. (2011) A		0.014		-0.060		0.089		-1.0		0.00		-0.21		0.21				Mackey et al. (2011) B		0.052		-0.145		0.249				Mackey et al. (2011) B		0.00		-0.07		0.07

		Mackey et al. (2011) B		0.052		-0.145		0.249		-2.0		0.00		-0.07		0.07				Sinha-Hikim et al. (2002) C		0.133		-0.171		0.436				Sinha-Hikim et al. (2002) C		0.13		-0.17		0.44

		Roberts et al. (2015) B		0.331		0.254		0.407		12.0		0.24		0.06		0.43				Sinha-Hikim et al. (2002) F		0.011		-0.266		0.288				Sinha-Hikim et al. (2002) F		0.23		-0.05		0.51

		Snijders et al. (2016) A		0.235		0.177		0.293		18.0		0.96		0.81		1.12				Verdijk et al. (2009) A		0.286		0.185		0.386				Verdijk et al. (2009) A		0.25		0.18		0.32

		Sinha-Hikim et al. (2002) A		0.249		-0.033		0.531		10.0		0.41		0.13		0.68				Verdijk et al. (2016) A		0.118		0.052		0.184				Verdijk et al. (2016) A		0.38		0.21		0.55

		Sinha-Hikim et al. (2002) C		0.133		-0.171		0.436		5.0		0.13		-0.17		0.44				Average		0.088		-0.054		0.230				Average		0.220		0.054		0.387

		Sinha-Hikim et al. (2002) F		0.011		-0.266		0.288		0.0		0.23		-0.05		0.51

		Sinha-Hikim et al. (2002) H		0.196		-0.110		0.501		8.0		0.15		-0.16		0.45

		Sinha-Hikim et al. (2006) A		0.342		0.001		0.683		17.0		0.58		0.24		0.91

		Verdijk et al. (2009) A		0.286		0.185		0.386		4.0		0.25		0.18		0.32

		Verdijk et al. (2014)		0.210		0.171		0.248		21.0		0.28		0.25		0.32

		Verdijk et al. (2016) A		0.118		0.052		0.184		3.0		0.38		0.21		0.55

		Average		0.196		0.058		0.334		12.150		0.282		0.099		0.464

















































































Myonuclei

		Study name		Statistics for each study

				Hedges's g		Lower limit		Upper limit		p-Value

		Charifi et al. (2003)		0.09		0.01		0.16		0.03

		Dirks et al. (2017) A		0.56		0.40		0.71		0.00

		Frese et al. (2015) 		15.24		12.06		18.42		0.00

		Fry et al. (2014) A		0.27		0.21		0.33		0.00

		Fry et al. (2014) B		0.00		-0.05		0.06		0.87

		Herman-Montemayor et al. (2015) B		0.09		-0.14		0.32		0.44

		Herman-Montemayor et al. (2015) C		0.21		0.04		0.38		0.01

		Hikida et al. (1998) A		0.35		-0.01		0.70		0.05

		Hikida et al. (1998) B		0.33		0.18		0.49		0.00

		Joanisse et al. (2013) 		0.03		-0.04		0.10		0.37

		Joanisse et al. (2015) A		0.20		0.13		0.26		0.00

		Joanisse et al. (2015) B		0.38		0.31		0.45		0.00

		McKenzie et al (2016) A 		0.24		-0.03		0.51		0.08

		McKenzie et al (2016) B 		0.09		-0.21		0.39		0.55

		Mackey et al. (2007)		0.22		0.14		0.29		0.00

		Mackey et al. (2011) A		0.00		-0.21		0.21		1.00

		Mackey et al. (2011) B		0.00		-0.07		0.07		1.00

		Roberts et al. (2015) B		0.24		0.06		0.43		0.01

		Snijders et al. (2016) A		0.96		0.81		1.12		0.00

		Sinha-Hikim et al. (2002) A		0.41		0.13		0.68		0.00

		Sinha-Hikim et al. (2002) C		0.13		-0.17		0.44		0.39

		Sinha-Hikim et al. (2002) F		0.23		-0.05		0.51		0.11

		Sinha-Hikim et al. (2002) H		0.15		-0.16		0.45		0.34

		Sinha-Hikim et al. (2006) A		0.58		0.24		0.91		0.00

		Verdijk et al. (2009) A		0.25		0.18		0.32		0.00

		Verdijk et al. (2014)		0.28		0.25		0.32		0.00

		Verdijk et al. (2016) A		0.38		0.21		0.55		0.00

		Average		0.26		0.18		0.34		0.00






