
Supplementary Figure 1. Forest plots for neuroimaging and neurofunctional variables (MS-HF versus MS-LF). Data are presented as absolute mean differences and 95% confidence intervals, with abscissas representing a reduction or increase in the variable of interest for MS-HF in comparison with MS-LF.

Table 1.3 Regional brain volumes (ml)

Table 1.1 Total brain volume (ml)














Table 1.2 Brain parenchymal fraction (%)
































Table 1.4 Subcortical grey matter structure volumes (ml)
















Table 1.5 T1- and T2-weighted lesion volumes (ml)

































Table 1.6 Fractional anisotropy and mean diffusivity



















Table 1.7 NAA/Cr and Cho/Cr ratios


















Table 1.8 Maximum voluntary contraction (MVC) force (N)



















Table 1.9 Voluntary activation (%)
















Table 1.10 Motor evoked potential threshold (%)











Table 1.11 Motor evoked potential amplitude (mV)











Table 1.12 Motor evoked potential latency (ms)










Table 1.13 Central motor conduction time (ms)









Table 1.14 Short interval intracortical inhibition (%)











Table 1.15 Intracortical facilitation (%)











Table 1.16 Upper-limb fatigability: post-fatigue task maximum voluntary contraction (MVC) force (% baseline MVC)
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.4.1 Thalamas Volume (ml)
Bernitsas et al. (2017) 11.5 1.1 15 14 2.2 14 11.1% -2.50[-3.78,-1.22] ——
Calabrese et al. (2010) 4.7 0.9 71 6.8 0.8 81 14.4% -2.10[-2.37,-1.83] -
Cogliati Dezza et al. (2015) 14.1 1.8 15 133 1.5 12 11.3% 0.80 [-0.45, 2.05] I s —
Damasceno et al. (2016) 12.7 1.4 22 12.1 2 27  12.4% 0.60 [-0.35, 1.55] S e E—
Hidalgo de la Cruz et al. (2017) 194 1.6 36 199 1.3 86 13.7% -0.50[-1.09, 0.09] I
Lin et al. (2019) 13.2 1.2 33 134 1.5 25 13.3% -0.20[-0.92, 0.52] —
Rocca et al. (2014) 13 1.1 31 143 1.3 32 13.7% -1.30[-1.89, -0.71] L
Tomasevic et al. (2013) 146 1.8 11 134 1.6 9 10.3% 1.20 [-0.29, 2.69]
Subtotal (95% CI) 234 286 100.0% -0.56 [-1.44,0.31] el
Heterogeneity: Tau? = 1.38; Chi? = 88.55, df = 7 (P < 0.00001); I = 92%
Test for overall effect: Z = 1.26 (P = 0.21)
1.4.2 Putamen Volume (ml)
Calabrese et al. (2010) 3.8 1.3 71 4.5 0.8 81 34.2% -0.70[-1.05, -0.35] ——
Damasceno et al. (2016) 10.2 2.1 22 10.8 1.7 27 6.5% -0.60[-1.69, 0.49] . —
Jaeger et al. (2018) 12.5 0.9 39 12.7 0.9 38 29.5% -0.20[-0.60, 0.20] —uT
Rocca et al. (2014) 8.5 0.7 31 8.7 0.9 32 29.8% -0.20[-0.60, 0.20] —E
Subtotal (95% CI) 163 178 100.0% -0.40 [-0.69, -0.10] ‘
Heterogeneity: Tau? = 0.03; Chi® = 4.89, df = 3 (P = 0.18); I*> = 39%
Test for overall effect: Z = 2.66 (P = 0.008)
1.4.3 Caudate Volume (ml)
Calabrese et al. (2010) 41 05 71 51 0.5 81 28.5% -1.00[-1.16,-0.84] -
Damasceno et al. (2016) 6.5 1 22 6.7 1.1 27 20.8% -0.20[-0.79, 0.39] — T
Jaeger et al. (2018) 9.3 1 39 9.5 0.8 38 24.6% -0.20[-0.60, 0.20] —=
Rocca et al. (2014) 6.1 0.6 31 6.4 0.7 32 26.1% -0.30[-0.62,0.02] ]
Subtotal (95% ClI) 163 178 100.0% -0.45 [-0.95, 0.04] P
Heterogeneity: Tau? = 0.22; Chi® = 27.43, df = 3 (P < 0.00001); I> = 89%
Test for overall effect: Z = 1.79 (P = 0.07)
1.4.4 Accumbens
Damasceno et al. (2016) 1.28 0.27 22 1.33 0.26 27 16.6% -0.05[-0.20, 0.10] -
Rocca et al. (2014) 0.75 0.13 31 0.85 0.14 32 83.4% -0.10[-0.17,-0.03] .
Subtotal (95% CI) 53 59 100.0% -0.09 [-0.15, -0.03] 4
Heterogeneity: Tau? = 0.00; Chi? = 0.36, df = 1 (P = 0.55); I = 0%
Test for overall effect: Z = 2.95 (P = 0.003)
1.4.5 Amygdala
Damasceno et al. (2016) 3.5 0.61 22 3.66 0.5 27 18.0% -0.16[-0.48, 0.16] =T
Rocca et al. (2014) 2.7 0.22 31 2.67 0.22 32 82.0% 0.03 [-0.08, 0.14] ,
Subtotal (95% CI) 53 59 100.0% -0.00[-0.15, 0.14]
Heterogeneity: Tau? = 0.00; Chi® = 1.23,df = 1 (P = 0.27); I*> = 19%
Test for overall effect: Z = 0.06 (P = 0.95)
1.4.6 Pallidus
Bernitsas et al. (2017) 2.6 0.27 15 3 0.49 14 39.1% -0.40[-0.69, -0.11] -
Rocca et al. (2014) 3.16 0.28 31 3.28 0.28 32 60.9% -0.12[-0.26,0.02] |
Subtotal (95% CI) 46 46 100.0% -0.23[-0.50, 0.04] <
Heterogeneity: Tau? = 0.03; Chi® = 2.90, df = 1 (P = 0.09); I* = 66%
Test for overall effect: Z = 1.68 (P = 0.09)
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.4.1 Thalamas Volume (ml)
Bernitsas et al. (2017) 11.5 1.1 15 14 2.2 14 11.1% -2.50[-3.78,-1.22] ——
Calabrese et al. (2010) 4.7 0.9 71 6.8 0.8 81 14.4% -2.10[-2.37,-1.83] -
Cogliati Dezza et al. (2015) 14.1 1.8 15 133 1.5 12 11.3% 0.80 [-0.45, 2.05] I s —
Damasceno et al. (2016) 12.7 1.4 22 12.1 2 27  12.4% 0.60 [-0.35, 1.55] S e E—
Hidalgo de la Cruz et al. (2017) 194 1.6 36 199 1.3 86 13.7% -0.50[-1.09, 0.09] I
Lin et al. (2019) 13.2 1.2 33 134 1.5 25 13.3% -0.20[-0.92, 0.52] —
Rocca et al. (2014) 13 1.1 31 143 1.3 32 13.7% -1.30[-1.89, -0.71] L
Tomasevic et al. (2013) 146 1.8 11 134 1.6 9 10.3% 1.20 [-0.29, 2.69]
Subtotal (95% CI) 234 286 100.0% -0.56 [-1.44,0.31] el
Heterogeneity: Tau? = 1.38; Chi? = 88.55, df = 7 (P < 0.00001); I = 92%
Test for overall effect: Z = 1.26 (P = 0.21)
1.4.2 Putamen Volume (ml)
Calabrese et al. (2010) 3.8 1.3 71 4.5 0.8 81 34.2% -0.70[-1.05, -0.35] ——
Damasceno et al. (2016) 10.2 2.1 22 10.8 1.7 27 6.5% -0.60[-1.69, 0.49] . —
Jaeger et al. (2018) 12.5 0.9 39 12.7 0.9 38 29.5% -0.20[-0.60, 0.20] —uT
Rocca et al. (2014) 8.5 0.7 31 8.7 0.9 32 29.8% -0.20[-0.60, 0.20] —E
Subtotal (95% CI) 163 178 100.0% -0.40 [-0.69, -0.10] ‘
Heterogeneity: Tau? = 0.03; Chi® = 4.89, df = 3 (P = 0.18); I*> = 39%
Test for overall effect: Z = 2.66 (P = 0.008)
1.4.3 Caudate Volume (ml)
Calabrese et al. (2010) 41 05 71 51 0.5 81 28.5% -1.00[-1.16,-0.84] -
Damasceno et al. (2016) 6.5 1 22 6.7 1.1 27 20.8% -0.20[-0.79, 0.39] — T
Jaeger et al. (2018) 9.3 1 39 9.5 0.8 38 24.6% -0.20[-0.60, 0.20] —=
Rocca et al. (2014) 6.1 0.6 31 6.4 0.7 32 26.1% -0.30[-0.62,0.02] ]
Subtotal (95% ClI) 163 178 100.0% -0.45 [-0.95, 0.04] P
Heterogeneity: Tau? = 0.22; Chi® = 27.43, df = 3 (P < 0.00001); I> = 89%
Test for overall effect: Z = 1.79 (P = 0.07)
1.4.4 Accumbens
Damasceno et al. (2016) 1.28 0.27 22 1.33 0.26 27 16.6% -0.05[-0.20, 0.10] -
Rocca et al. (2014) 0.75 0.13 31 0.85 0.14 32 83.4% -0.10[-0.17,-0.03] .
Subtotal (95% CI) 53 59 100.0% -0.09 [-0.15, -0.03] 4
Heterogeneity: Tau? = 0.00; Chi? = 0.36, df = 1 (P = 0.55); I = 0%
Test for overall effect: Z = 2.95 (P = 0.003)
1.4.5 Amygdala
Damasceno et al. (2016) 3.5 0.61 22 3.66 0.5 27 18.0% -0.16[-0.48, 0.16] =T
Rocca et al. (2014) 2.7 0.22 31 2.67 0.22 32 82.0% 0.03 [-0.08, 0.14] ,
Subtotal (95% CI) 53 59 100.0% -0.00[-0.15, 0.14]
Heterogeneity: Tau? = 0.00; Chi® = 1.23,df = 1 (P = 0.27); I*> = 19%
Test for overall effect: Z = 0.06 (P = 0.95)
1.4.6 Pallidus
Bernitsas et al. (2017) 2.6 0.27 15 3 0.49 14 39.1% -0.40[-0.69, -0.11] -
Rocca et al. (2014) 3.16 0.28 31 3.28 0.28 32 60.9% -0.12[-0.26,0.02] |
Subtotal (95% CI) 46 46 100.0% -0.23[-0.50, 0.04] <
Heterogeneity: Tau? = 0.03; Chi® = 2.90, df = 1 (P = 0.09); I* = 66%
Test for overall effect: Z = 1.68 (P = 0.09)
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.5.1 T1 Lesion Volume (ml)
Cruz Gomez et al. (2013) 6 14 32 3.2 4 28 1.5% 2.80[-2.27, 7.87] —
Damasceno et al. (2016) 7.7 12 22 4.7 4 27 1.4% 3.00 [-2.24, 8.24] —
Gobbi et al. (2014a) 6.4 7.6 81 5.8 5.9 66 7.8% 0.60 [-1.58, 2.78] —_—1T
Hidalgo de la Cruz et al. (2017) 6 6.5 36 3.5 3.5 86 7.4% 2.50[0.25, 4.75] I —
Morgante et al. (2011) 1.3 1.6 16 0.8 1 17  32.8% 0.50 [-0.42, 1.42] =
Rocca et al. (2014) 6 6.1 32 5.7 5.6 31 4.6% 0.30 [-2.59, 3.19] [ —
Rocca et al. (2016) 44 56 50 4.1 4.5 29 7.3% 0.30 [-1.96, 2.56] T
Sander et al. (2016) 3.7 2.6 17 7.1 15.8 25 1.0% -3.40[-9.72, 2.92]
Tedeschi et al. (2007) 26 3.8 197 09 1.7 25 36.2% 1.70 [0.85, 2.55] -
Subtotal (95% Cl) 483 334 100.0% 1.10 [0.47, 1.73] ‘
Heterogeneity: Tau? = 0.10; Chi? = 8.90, df = 8 (P = 0.35); I> = 10%
Test for overall effect: Z = 3.40 (P = 0.0007)
1.5.2 T2 lesion Volume (ml)
Bernitsas et al. (2017) 14 9.7 15 15.3 22.1 14 1.4% -1.30[-13.87, 11.27]
Bisecco et al. (2016) 10.1 13.8 30 11.2 12.1 30 3.9% -1.10[-7.67, 5.47]
Calabrese et al. (2010) 9.2 79 71 8.8 7.7 81 8.9% 0.40 [-2.09, 2.89] I
Codella et al. (2002a) 8.9 10.8 14 7.2 4.7 14 4.3% 1.70 [-4.47, 7.87]
Gobbi et al. (2014a) 8.9 10 81 8.4 8 66 8.2% 0.50 [-2.41, 3.41] . L —
Hidalgo de la Cruz et al. (2017) 9 83 36 5.7 5.3 86 8.2% 3.30[0.37, 6.23] I
Lin et al. (2019) 18.8 22 33 12 14.5 25 2.3% 6.80 [-2.62, 16.22] »
Morgante et al. (2011) 4.3 5 16 3.2 3.4 17 8.2% 1.10 [-1.84, 4.04] [ e —
Pardini et al. (2010) 8.6 16.8 15 7.4 9.5 25 2.4% 1.20 [-8.08, 10.48]
Pellicano et al. (2010) 10.3 9.8 8 86 6.3 16 3.3% 1.70 [-5.76, 9.16]
Riccitelli et al. (2011) 7.7 5 10 8.9 10.7 14 4.1% -1.20 [-7.60, 5.20]
Rocca et al. (2009) 8.1 8.5 11 8.8 6 13 4.4% -0.70 [-6.69, 5.29] ——
Rocca et al. (2014) 8.7 9.7 32 8.5 8.1 31 6.1% 0.20 [-4.21, 4.61] D
Rocca et al. (2016) 6.2 7.5 50 5.7 6 29 8.1% 0.50 [-2.52, 3.52] I
Stefancin et al. (2019) 4.7 2.8 12 12.4 19.6 10 1.5% -7.70[-19.95, 4.55]
Tartaglia et al. (2004) 13.4 13.4 34 11.2 13.2 26 3.8% 2.20 [-4.58, 8.98]
Tedeschi et al. (2007) 17.5 16.7 197 7.1 6.6 25 7.4% 10.40[6.92, 13.88] e —
Tomasevic et al. (2013) 11 8.3 11 17.2 8.1 9 3.5% -6.20[-13.42, 1.02]
Yaldizli et al (2011) 14 54.4 28 21 55.4 42 0.4% -7.00[-33.21, 19.21] >
Yarraguntla et al. (2019) 14 2.5 16 15.3 5.9 14 7.6% -1.30 [-4.62, 2.02] I E—
Zaini et al. (2016) 11.6 14.6 10 55 6.4 9 2.1% 6.10 [-3.87, 16.07] >
Subtotal (95% Cl) 730 596 100.0% 1.19 [-0.43, 2.80] <‘
Heterogeneity: Tau? = 6.04; Chi? = 42.25, df = 20 (P = 0.003); I> = 53%
Test for overall effect: Z = 1.44 (P = 0.15)
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.5.1 T1 Lesion Volume (ml)
Cruz Gomez et al. (2013) 6 14 32 3.2 4 28 1.5% 2.80[-2.27, 7.87] —
Damasceno et al. (2016) 7.7 12 22 4.7 4 27 1.4% 3.00 [-2.24, 8.24] —
Gobbi et al. (2014a) 6.4 7.6 81 5.8 5.9 66 7.8% 0.60 [-1.58, 2.78] —_—1T
Hidalgo de la Cruz et al. (2017) 6 6.5 36 3.5 3.5 86 7.4% 2.50[0.25, 4.75] I —
Morgante et al. (2011) 1.3 1.6 16 0.8 1 17  32.8% 0.50 [-0.42, 1.42] =
Rocca et al. (2014) 6 6.1 32 5.7 5.6 31 4.6% 0.30 [-2.59, 3.19] [ —
Rocca et al. (2016) 44 56 50 4.1 4.5 29 7.3% 0.30 [-1.96, 2.56] T
Sander et al. (2016) 3.7 2.6 17 7.1 15.8 25 1.0% -3.40[-9.72, 2.92]
Tedeschi et al. (2007) 26 3.8 197 09 1.7 25 36.2% 1.70 [0.85, 2.55] -
Subtotal (95% Cl) 483 334 100.0% 1.10 [0.47, 1.73] ‘
Heterogeneity: Tau? = 0.10; Chi? = 8.90, df = 8 (P = 0.35); I> = 10%
Test for overall effect: Z = 3.40 (P = 0.0007)
1.5.2 T2 lesion Volume (ml)
Bernitsas et al. (2017) 14 9.7 15 15.3 22.1 14 1.4% -1.30[-13.87, 11.27]
Bisecco et al. (2016) 10.1 13.8 30 11.2 12.1 30 3.9% -1.10[-7.67, 5.47]
Calabrese et al. (2010) 9.2 79 71 8.8 7.7 81 8.9% 0.40 [-2.09, 2.89] I
Codella et al. (2002a) 8.9 10.8 14 7.2 4.7 14 4.3% 1.70 [-4.47, 7.87]
Gobbi et al. (2014a) 8.9 10 81 8.4 8 66 8.2% 0.50 [-2.41, 3.41] . L —
Hidalgo de la Cruz et al. (2017) 9 83 36 5.7 5.3 86 8.2% 3.30[0.37, 6.23] I
Lin et al. (2019) 18.8 22 33 12 14.5 25 2.3% 6.80 [-2.62, 16.22] »
Morgante et al. (2011) 4.3 5 16 3.2 3.4 17 8.2% 1.10 [-1.84, 4.04] [ e —
Pardini et al. (2010) 8.6 16.8 15 7.4 9.5 25 2.4% 1.20 [-8.08, 10.48]
Pellicano et al. (2010) 10.3 9.8 8 86 6.3 16 3.3% 1.70 [-5.76, 9.16]
Riccitelli et al. (2011) 7.7 5 10 8.9 10.7 14 4.1% -1.20 [-7.60, 5.20]
Rocca et al. (2009) 8.1 8.5 11 8.8 6 13 4.4% -0.70 [-6.69, 5.29] ——
Rocca et al. (2014) 8.7 9.7 32 8.5 8.1 31 6.1% 0.20 [-4.21, 4.61] D
Rocca et al. (2016) 6.2 7.5 50 5.7 6 29 8.1% 0.50 [-2.52, 3.52] I
Stefancin et al. (2019) 4.7 2.8 12 12.4 19.6 10 1.5% -7.70[-19.95, 4.55]
Tartaglia et al. (2004) 13.4 13.4 34 11.2 13.2 26 3.8% 2.20 [-4.58, 8.98]
Tedeschi et al. (2007) 17.5 16.7 197 7.1 6.6 25 7.4% 10.40[6.92, 13.88] e —
Tomasevic et al. (2013) 11 8.3 11 17.2 8.1 9 3.5% -6.20[-13.42, 1.02]
Yaldizli et al (2011) 14 54.4 28 21 55.4 42 0.4% -7.00[-33.21, 19.21] >
Yarraguntla et al. (2019) 14 2.5 16 15.3 5.9 14 7.6% -1.30 [-4.62, 2.02] I E—
Zaini et al. (2016) 11.6 14.6 10 55 6.4 9 2.1% 6.10 [-3.87, 16.07] >
Subtotal (95% Cl) 730 596 100.0% 1.19 [-0.43, 2.80] <‘
Heterogeneity: Tau? = 6.04; Chi? = 42.25, df = 20 (P = 0.003); I> = 53%
Test for overall effect: Z = 1.44 (P = 0.15)
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIl IV, Random, 95% CI
1.6.1 Fractional Anisotropy
Bernitsas et al. (2017) 0.24 0.02 15 0.27 0.03 14  24.2% -0.03[-0.05, -0.01] —
Codella et al. (2002a) 0.2 0.01 14 0.2 0.01 14 39.6% 0.00 [-0.01, 0.01]
Rocca et al. (2014) 0.38 0.02 31 0.38 0.02 32 36.2% 0.00 [-0.01, 0.01] i
Subtotal (95% Cl) 60 60 100.0% -0.01[-0.02,0.01]

Heterogeneity: Tau? = 0.00; Chi? = 8.99, df = 2 (P = 0.01); I> = 78%
Test for overall effect: Z = 1.05 (P = 0.29)

1.6.2 Mean Diffusivity

Bernitsas et al. (2017) 0.88 0.08
Codella et al. (2002a) 0.93 0.06
Rocca et al. (2014) 0.78 0.03

Subtotal (95% CI)

15 0.82 0.04 14
14 0.96 0.04 14
31 0.78 0.03 32
60 60

27.6%
31.2%
41.2%
100.0%

Heterogeneity: Tau? = 0.00; Chi? = 9.04, df = 2 (P = 0.01); I> = 78%
Test for overall effect: Z = 0.36 (P = 0.72)

0.06 [0.01, 0.11]
-0.03 [-0.07, 0.01]
0.00 [-0.01, 0.01]
0.01 [-0.03, 0.05]
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIl IV, Random, 95% CI
1.6.1 Fractional Anisotropy
Bernitsas et al. (2017) 0.24 0.02 15 0.27 0.03 14  24.2% -0.03[-0.05, -0.01] —
Codella et al. (2002a) 0.2 0.01 14 0.2 0.01 14 39.6% 0.00 [-0.01, 0.01]
Rocca et al. (2014) 0.38 0.02 31 0.38 0.02 32 36.2% 0.00 [-0.01, 0.01] i
Subtotal (95% Cl) 60 60 100.0% -0.01[-0.02,0.01]

Heterogeneity: Tau? = 0.00; Chi? = 8.99, df = 2 (P = 0.01); I> = 78%
Test for overall effect: Z = 1.05 (P = 0.29)

1.6.2 Mean Diffusivity

Bernitsas et al. (2017) 0.88 0.08
Codella et al. (2002a) 0.93 0.06
Rocca et al. (2014) 0.78 0.03

Subtotal (95% CI)

15 0.82 0.04 14
14 0.96 0.04 14
31 0.78 0.03 32
60 60

27.6%
31.2%
41.2%
100.0%

Heterogeneity: Tau? = 0.00; Chi? = 9.04, df = 2 (P = 0.01); I> = 78%
Test for overall effect: Z = 0.36 (P = 0.72)

0.06 [0.01, 0.11]
-0.03 [-0.07, 0.01]
0.00 [-0.01, 0.01]
0.01 [-0.03, 0.05]
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.7.1 NAA/Cr Ratio
Andreason et al. (2010) 1.29 0.2 16 1.32 0.19 17 33.2% -0.03[-0.16, 0.10] —
Tartaglia et al. (2004) 2.69 0.29 34 2.99 0.33 26 29.7% -0.30[-0.46,-0.14] ————®&—
Tellez et al. (2008) 1.67 0.17 17 1.73 0.12 13  37.1% -0.06[-0.16, 0.04] —
Subtotal (95% CI) 67 56 100.0% -0.12[-0.27,0.03] ’»
Heterogeneity: Tau? = 0.01; Chi®> = 7.63, df = 2 (P = 0.02); I> = 74%
Test for overall effect: Z = 1.61 (P = 0.11)
1.7.2 Cho/Cr Ratio
Tartaglia et al. (2004) 1.44 0.15 34 1.48 0.18 26 59.5% -0.04[-0.13, 0.05] —T—
Tellez et al. (2008) 1.14 0.17 17 1.14 0.12 13 40.5% 0.00 [-0.10, 0.10] T
Subtotal (95% CI) 51 39 100.0% -0.02 [-0.09, 0.04]

Heterogeneity: Tau? = 0.00; Chi? = 0.34, df = 1 (P = 0.56); I> = 0%
Test for overall effect: Z = 0.71 (P = 0.48)
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.7.1 NAA/Cr Ratio
Andreason et al. (2010) 1.29 0.2 16 1.32 0.19 17 33.2% -0.03[-0.16, 0.10] —
Tartaglia et al. (2004) 2.69 0.29 34 2.99 0.33 26 29.7% -0.30[-0.46,-0.14] ————®&—
Tellez et al. (2008) 1.67 0.17 17 1.73 0.12 13  37.1% -0.06[-0.16, 0.04] —
Subtotal (95% CI) 67 56 100.0% -0.12[-0.27,0.03] ’»
Heterogeneity: Tau? = 0.01; Chi®> = 7.63, df = 2 (P = 0.02); I> = 74%
Test for overall effect: Z = 1.61 (P = 0.11)
1.7.2 Cho/Cr Ratio
Tartaglia et al. (2004) 1.44 0.15 34 1.48 0.18 26 59.5% -0.04[-0.13, 0.05] —T—
Tellez et al. (2008) 1.14 0.17 17 1.14 0.12 13 40.5% 0.00 [-0.10, 0.10] T
Subtotal (95% CI) 51 39 100.0% -0.02 [-0.09, 0.04]

Heterogeneity: Tau? = 0.00; Chi? = 0.34, df = 1 (P = 0.56); I> = 0%
Test for overall effect: Z = 0.71 (P = 0.48)

-0.2-0.1
Reduced

0 0.1 0.2
Increased
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.8.2 Upper-limb maximum voluntary contraction force (N)
Liepert et al. (2005) 87 20.2 8 102.5 21.1 8 3.1% -15.50[-35.74, 4.74] —
Perretti et al. (2004) 85.3 14.7 32 93.2 25.5 9 4.2% -7.90 [-25.32, 9.52] e
Steens et al. (2012) 30.7 9.9 17 30.5 4.6 2 20.2% 0.20[-7.72, 8.12] —
Wolkorte et al. (2015a) 26.3 9.2 61 30.8 9.6 21 57.2% -4.50[-9.21, 0.21] i
Wolkorte et al. (2015b) 41.6 24.6 8 379 8.2 8 3.9% 3.70 [-14.27, 21.67] 1
Wolkorte et al. (2016) 24.3 10.3 4 27.4 7 21  11.4% -3.10 [-13.63, 7.43] — T
Subtotal (95% CI) 130 69 100.0% -3.55[-7.11, 0.01] @
Heterogeneity: Tau? = 0.00; Chi? = 3.23,df = 5 (P = 0.66); I> = 0%
Test for overall effect: Z = 1.95 (P = 0.05)
1.8.3 Lower-limb maximum voluntary contraction force (N)
Andreason et al. (2009) 148 32 19 173 49 21 43.2% -25.00[-50.42, 0.42] —
Ng et al. (2000) 182.8 60.7 6 1669 7.9 3 11.4% 15.90[-33.49, 65.29]
Ng et al. (2004) 116.8 62.9 11 126.3 53.6 5 7.8% -9.50[-69.41, 50.41]
Sebastiao et al. (2017) 139.8 47.3 36 165.1 58.3 26 37.6% -25.30[-52.52, 1.92] —
Subtotal (95% CI) 72 55 100.0% -19.23 [-35.93, -2.53] ~al—

Heterogeneity: Tau? = 0.00; Chi? = 2.43, df = 3 (P = 0.49); I> = 0%
Test for overall effect: Z = 2.26 (P = 0.02)

Reduced

50  -25 0

25
Increased

50
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.8.2 Upper-limb maximum voluntary contraction force (N)
Liepert et al. (2005) 87 20.2 8 102.5 21.1 8 3.1% -15.50[-35.74, 4.74] —
Perretti et al. (2004) 85.3 14.7 32 93.2 25.5 9 4.2% -7.90 [-25.32, 9.52] e
Steens et al. (2012) 30.7 9.9 17 30.5 4.6 2 20.2% 0.20[-7.72, 8.12] —
Wolkorte et al. (2015a) 26.3 9.2 61 30.8 9.6 21 57.2% -4.50[-9.21, 0.21] i
Wolkorte et al. (2015b) 41.6 24.6 8 379 8.2 8 3.9% 3.70 [-14.27, 21.67] 1
Wolkorte et al. (2016) 24.3 10.3 4 27.4 7 21  11.4% -3.10 [-13.63, 7.43] — T
Subtotal (95% CI) 130 69 100.0% -3.55[-7.11, 0.01] @
Heterogeneity: Tau? = 0.00; Chi? = 3.23,df = 5 (P = 0.66); I> = 0%
Test for overall effect: Z = 1.95 (P = 0.05)
1.8.3 Lower-limb maximum voluntary contraction force (N)
Andreason et al. (2009) 148 32 19 173 49 21 43.2% -25.00[-50.42, 0.42] —
Ng et al. (2000) 182.8 60.7 6 1669 7.9 3 11.4% 15.90[-33.49, 65.29]
Ng et al. (2004) 116.8 62.9 11 126.3 53.6 5 7.8% -9.50[-69.41, 50.41]
Sebastiao et al. (2017) 139.8 47.3 36 165.1 58.3 26 37.6% -25.30[-52.52, 1.92] —
Subtotal (95% CI) 72 55 100.0% -19.23 [-35.93, -2.53] ~al—

Heterogeneity: Tau? = 0.00; Chi? = 2.43, df = 3 (P = 0.49); I> = 0%
Test for overall effect: Z = 2.26 (P = 0.02)

Reduced

50  -25 0

25
Increased

50
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.9.2 Upper-Limb Voluntary Activation (%)
Severijns et al. (2019) 92.7 6.7 13 976 1.7 6 53.3% -4.90[-8.79, -1.01] ——
Steens et al. (2012) 92.1 7.9 16 99 1.5 2 41.7% -6.90[-11.29, -2.51] —i—
Wolkorte et al. (2016) 83.7 12.3 4 89.3 9.7 21 5.0% -5.60[-18.35, 7.15]
Subtotal (95% CI) 33 29 100.0% -5.77[-8.61,-2.93] <
Heterogeneity: Tau? = 0.00; Chi? = 0.45, df = 2 (P = 0.80); I = 0%
Test for overall effect: Z = 3.98 (P < 0.0001)
1.9.3 Lower-Limb Voluntary Activation (%)
Andreason et al. (2009) 96.9 5.1 19 99.2 1 21 79.7% -2.30[-4.63, 0.03] ‘.‘
Ng et al. (2000) 97.2 4.9 6 98.7 23 3 19.6% -1.50 [-6.21, 3.21] — =
Ng et al. (2004) 85.1 23.8 11 89.2 22.5 5 0.7% -4.10[-28.32, 20.12]
Subtotal (95% CI) 36 29 100.0% -2.16[-4.24, -0.07] ‘
Heterogeneity: Tau? = 0.00; Chi® = 0.11, df = 2 (P = 0.94); I*> = 0%
Test for overall effect: Z = 2.03 (P = 0.04)

-20 -10 0 10 20
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.9.2 Upper-Limb Voluntary Activation (%)
Severijns et al. (2019) 92.7 6.7 13 976 1.7 6 53.3% -4.90[-8.79, -1.01] ——
Steens et al. (2012) 92.1 7.9 16 99 1.5 2 41.7% -6.90[-11.29, -2.51] —i—
Wolkorte et al. (2016) 83.7 12.3 4 89.3 9.7 21 5.0% -5.60[-18.35, 7.15]
Subtotal (95% CI) 33 29 100.0% -5.77[-8.61,-2.93] <
Heterogeneity: Tau? = 0.00; Chi? = 0.45, df = 2 (P = 0.80); I = 0%
Test for overall effect: Z = 3.98 (P < 0.0001)
1.9.3 Lower-Limb Voluntary Activation (%)
Andreason et al. (2009) 96.9 5.1 19 99.2 1 21 79.7% -2.30[-4.63, 0.03] ‘.‘
Ng et al. (2000) 97.2 4.9 6 98.7 23 3 19.6% -1.50 [-6.21, 3.21] — =
Ng et al. (2004) 85.1 23.8 11 89.2 22.5 5 0.7% -4.10[-28.32, 20.12]
Subtotal (95% CI) 36 29 100.0% -2.16[-4.24, -0.07] ‘
Heterogeneity: Tau? = 0.00; Chi® = 0.11, df = 2 (P = 0.94); I*> = 0%
Test for overall effect: Z = 2.03 (P = 0.04)
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Reduced
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chalah et al. (2019) 54.7 13.3 21 61.6 18.3 17  20.9% -6.90[-17.29, 3.49] = '
Liepert et al. (2005) 46 7 8 46.2 3.6 8 47.5% -0.20[-5.65, 5.25]
Perretti et al. (2004) 72,5 9.1 32 67.8 10.9 9 31.6% 4.70[-3.09, 12.49]
Total (95% Cl) 61 34 100.0% -0.05[-5.46, 5.36]

Heterogeneity: Tau? = 8.30; Chi? = 3.09, df = 2 (P = 0.21); I> = 35%

Test for overall effect: Z = 0.02 (P = 0.99)

-10 0 10 20
Reduced Increased
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chalah et al. (2019) 54.7 13.3 21 61.6 18.3 17  20.9% -6.90[-17.29, 3.49] = '
Liepert et al. (2005) 46 7 8 46.2 3.6 8 47.5% -0.20[-5.65, 5.25]
Perretti et al. (2004) 72,5 9.1 32 67.8 10.9 9 31.6% 4.70[-3.09, 12.49]
Total (95% Cl) 61 34 100.0% -0.05[-5.46, 5.36]

Heterogeneity: Tau? = 8.30; Chi? = 3.09, df = 2 (P = 0.21); I> = 35%

Test for overall effect: Z = 0.02 (P = 0.99)

-10 0 10 20
Reduced Increased
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MS-HF MS-LF
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
1V, Random, 95% ClI

Mean Difference
IV, Random, 95% CI

Liepert et al. (2005) 0.54 0.26 8 0.57 0.19 8 87.1%
Perretti et al. (2004) 0.79 0.89 32 1.32 1.25 9 12.9%

Total (95% CI) 40 17 100.0%
Heterogeneity: Tau? = 0.02; Chi? = 1.18, df = 1 (P = 0.28); I> = 15%
Test for overall effect: Z = 0.56 (P = 0.57)

-0.03 [-0.25, 0.19]
-0.53 [-1.40, 0.34]

-0.09 [-0.42, 0.23]

Reduced

0

Increased

1
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MS-HF MS-LF
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
1V, Random, 95% ClI

Mean Difference
IV, Random, 95% CI

Liepert et al. (2005) 0.54 0.26 8 0.57 0.19 8 87.1%
Perretti et al. (2004) 0.79 0.89 32 1.32 1.25 9 12.9%

Total (95% CI) 40 17 100.0%
Heterogeneity: Tau? = 0.02; Chi? = 1.18, df = 1 (P = 0.28); I> = 15%
Test for overall effect: Z = 0.56 (P = 0.57)

-0.03 [-0.25, 0.19]
-0.53 [-1.40, 0.34]

-0.09 [-0.42, 0.23]

Reduced

0

Increased

1

N~
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MS-HF MS-LF

Study or Subgroup Mean SD Total Mean SD Total

Mean Difference

Weight 1V, Random, 95% ClI

Mean Difference
IV, Random, 95% CI

Liepert et al. (2005) 15.7 1.2 8 15.7 1.6 8 56.3%
Perretti et al. (2004) 28.9 5.6 32 25 3.6 9 43.7%
Total (95% CI) 40 17 100.0%

Heterogeneity: Tau? = 6.14; Chi’* = 5.21, df = 1 (P = 0.02); I = 81%
Test for overall effect: Z = 0.88 (P = 0.38)

0.00 [-1.39, 1.39]
3.90 [0.85, 6.95]

1.70 [-2.09, 5.50]

_IZ
Reduced

0

Increased
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MS-HF MS-LF

Study or Subgroup Mean SD Total Mean SD Total

Mean Difference

Weight 1V, Random, 95% ClI

Mean Difference
IV, Random, 95% CI

Liepert et al. (2005) 15.7 1.2 8 15.7 1.6 8 56.3%
Perretti et al. (2004) 28.9 5.6 32 25 3.6 9 43.7%
Total (95% CI) 40 17 100.0%

Heterogeneity: Tau? = 6.14; Chi’* = 5.21, df = 1 (P = 0.02); I = 81%
Test for overall effect: Z = 0.88 (P = 0.38)

0.00 [-1.39, 1.39]
3.90 [0.85, 6.95]

1.70 [-2.09, 5.50]

_IZ
Reduced

0

Increased
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MS-HF

Study or Subgroup Mean SD Total

MS-LF

Mean SD Total

Mean Difference

Weight 1V, Random, 95% CI

Mean Difference

IV, Random, 95% ClI

Morgante et al. (2011) 7.3 4 16 7.7 6.2 17 32.2% -0.40[-3.94, 3.14] L

Steens et al. (2012) 9.8 2.6 16 10.7 1.5 2 67.8% -0.90[-3.34, 1.54] L]

Total (95% CI) 32 19 100.0% -0.74[-2.75, 1.27] ’—
Heterogeneity: Tau? = 0.00; Chi® = 0.05, df = 1 (P = 0.82); I> = 0% _l4 _52 5 é ‘l‘
Test for overall effect: Z = 0.72 (P = 0.47) Reduced Increased
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MS-HF

Study or Subgroup Mean SD Total

MS-LF

Mean SD Total

Mean Difference

Weight 1V, Random, 95% CI

Mean Difference

IV, Random, 95% ClI

Morgante et al. (2011) 7.3 4 16 7.7 6.2 17 32.2% -0.40[-3.94, 3.14] L

Steens et al. (2012) 9.8 2.6 16 10.7 1.5 2 67.8% -0.90[-3.34, 1.54] L]

Total (95% CI) 32 19 100.0% -0.74[-2.75, 1.27] ’—
Heterogeneity: Tau? = 0.00; Chi® = 0.05, df = 1 (P = 0.82); I> = 0% _l4 _52 5 é ‘l‘
Test for overall effect: Z = 0.72 (P = 0.47) Reduced Increased
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MS-HF

MS-LF

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Chalah et al. (2019) 36.1 20.9 21 65 40.8 17 33.6% -28.90[-50.26, -7.54] e

Liepert et al. (2005) 54.6 27.3 8 35.9 10.2 8 34.3% 18.70 [-1.49, 38.89] T— =
Morgante et al. (2011) 54 40 16 47 29 17 32.1% 7.00 [-16.96, 30.96] I B e
Total (95% CI) 45 42 100.0% -1.06[-30.08, 27.96]

Heterogeneity: Tau? = 533.32; Chi? = 10.64, df = 2 (P = 0.005); I = 81%

Test for overall effect: Z = 0.07 (P = 0.94)

50 -25 0 25
Reduced Increased

50
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MS-HF

MS-LF

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Chalah et al. (2019) 36.1 20.9 21 65 40.8 17 33.6% -28.90[-50.26, -7.54] e

Liepert et al. (2005) 54.6 27.3 8 35.9 10.2 8 34.3% 18.70 [-1.49, 38.89] T— =
Morgante et al. (2011) 54 40 16 47 29 17 32.1% 7.00 [-16.96, 30.96] I B e
Total (95% CI) 45 42 100.0% -1.06[-30.08, 27.96]

Heterogeneity: Tau? = 533.32; Chi? = 10.64, df = 2 (P = 0.005); I = 81%

Test for overall effect: Z = 0.07 (P = 0.94)

50 -25 0 25
Reduced Increased

50
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MS-HF MS-LF Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% ClI

Mean Difference
IV, Random, 95% CI

Chalah et al. (2019) 161 69 21 160 78 17 18.0% 1.00 [-46.39, 48.39]

Liepert et al. (2005) 168 37 8 179 39 8 29.1% -11.00 [-48.25, 26.25] =

Morgante et al. (2011) 132 40 16 123 41 17 52.9% 9.00 [-18.64, 36.64] ]

Total (95% Cl) 45 42 100.0% 1.74 [-18.36, 21.84] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.72, df = 2 (P = 0.70); I> = 0% — — T y y
Test for overall effect: Z=0.17 (P = 0.87) >0 25 0 25 >0

Reduced Increased
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MS-HF MS-LF Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% ClI

Mean Difference
IV, Random, 95% CI

Chalah et al. (2019) 161 69 21 160 78 17 18.0% 1.00 [-46.39, 48.39]

Liepert et al. (2005) 168 37 8 179 39 8 29.1% -11.00 [-48.25, 26.25] =

Morgante et al. (2011) 132 40 16 123 41 17 52.9% 9.00 [-18.64, 36.64] ]

Total (95% Cl) 45 42 100.0% 1.74 [-18.36, 21.84] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.72, df = 2 (P = 0.70); I> = 0% — — T y y
Test for overall effect: Z=0.17 (P = 0.87) >0 25 0 25 >0

Reduced Increased
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% ClI
Greim et al. (2007) 87.5 11.6 46 95.6 12.9 30 32.1% -8.10[-13.80, -2.40] . —
Scheidegger et al. (2012) 35.2 18.6 10 36.6 15 13 7.3% -1.40[-15.52, 12.72]
Steens et al. (2012) 36.3 13.1 18 33.8 5 2 15.6% 2.50 [-6.70, 11.70] =
Wolkorte et al. (2015a) 27.5 8.5 61 36 12.4 21  32.0% -8.50[-14.22,-2.78] D E—
Wolkorte et al. (2016) 26.5 8.5 4 30.9 13.9 21 13.0% -4.40[-14.63, 5.83] =
Total (95% Cl) 139 87 100.0% -5.61[-9.57,-1.65] ~tll—
Heterogeneity: Tau? = 4.26; Chi® = 5.04, df = 4 (P = 0.28); I> = 21% —10 —=5 ) é 110

Test for overall effect: Z = 2.77 (P = 0.006)

Greater fatigability Less fatigability
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% ClI
Greim et al. (2007) 87.5 11.6 46 95.6 12.9 30 32.1% -8.10[-13.80, -2.40] . —
Scheidegger et al. (2012) 35.2 18.6 10 36.6 15 13 7.3% -1.40[-15.52, 12.72]
Steens et al. (2012) 36.3 13.1 18 33.8 5 2 15.6% 2.50 [-6.70, 11.70] =
Wolkorte et al. (2015a) 27.5 8.5 61 36 12.4 21  32.0% -8.50[-14.22,-2.78] D E—
Wolkorte et al. (2016) 26.5 8.5 4 30.9 13.9 21 13.0% -4.40[-14.63, 5.83] =
Total (95% Cl) 139 87 100.0% -5.61[-9.57,-1.65] ~tll—
Heterogeneity: Tau? = 4.26; Chi® = 5.04, df = 4 (P = 0.28); I> = 21% —10 —=5 ) é 110

Test for overall effect: Z = 2.77 (P = 0.006)

Greater fatigability Less fatigability
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% ClI
1.3.1 Grey Matter Volume (ml)
Bisecco et al. (2016) 777 63 30 793 61 30 11.8% -16.00[-47.38, 15.38] -
Dobryakova et al. (2018) 756 25 13 776 54 6 5.7% -20.00 [-65.29, 25.29]
Gobbi et al. (2014a) 670 76 81 685 70 66 20.8% -15.00 [-38.65, 8.65] —_—
Hidalgo de la Cruz et al. (2017) 682 74 36 720 58 86 15.8% -38.00[-65.10,-10.90] —_—
Jaeger et al. (2018) 804 57 38 824 64 39 15.9% -20.00 [-47.05, 7.05] — 1
Morgante et al. (2011) 426 65 16 447 51 17 7.3% -21.00[-61.03, 19.03]
Riccitelli et al. (2011) 795 66 10 770 45 14 5.2% 25.00 [-22.21, 72.21]
Rocca et al. (2014) 665 85 32 691 60 31 8.9% -26.00[-62.24, 10.24]
Rocca et al. (2016) 637 80 50 648 80 29 8.7% -11.00[-47.60, 25.60]
Subtotal (95% ClI) 306 318 100.0% -18.81[-29.60, -8.03] -
Heterogeneity: Tau? = 0.00; Chi? = 5.71, df = 8 (P = 0.68); I*> = 0%
Test for overall effect: Z = 3.42 (P = 0.0006)
1.3.2 White Matter Volume (ml)
Bisecco et al. (2016) 650 43 30 651 35 30 14.5% -1.00 [-20.84, 18.84] . —
Dobryakova et al. (2018) 692 48 13 703 58 6 2.0% -11.00 [-64.24, 42.24]
Gobbi et al. (2014a) 817 50 81 825 61 66 17.1% -8.00[-26.31, 10.31] L
Hidalgo de la Cruz et al. (2017) 819 42 36 826 46 86 20.2% -7.00[-23.82, 9.82] —
Jaeger et al. (2018) 718 41 38 724 38 39 18.3% -6.00[-23.67, 11.67] —
Morgante et al. (2011) 558 84 16 549 59 17 2.3% 9.00 [-40.81, 58.81]
Riccitelli et al. (2011) 801 55 10 790 60 14 2.7% 11.00 [-35.37, 57.37]
Rocca et al. (2014) 811 46 32 835 61 31 8.0% -24.00 [-50.74, 2.74] I —
Rocca et al. (2016) 795 43 50 800 43 29 14.8% -5.00 [-24.67, 14.67] e
Subtotal (95% CI) 306 318 100.0% -6.41 [-13.98, 1.15] <

Heterogeneity: Tau? = 0.00; Chi® = 2.94,

df = 8 (P = 0.94); I> = 0%

Test for overall effect: Z = 1.66 (P = 0.10)
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% ClI
1.3.1 Grey Matter Volume (ml)
Bisecco et al. (2016) 777 63 30 793 61 30 11.8% -16.00[-47.38, 15.38] -
Dobryakova et al. (2018) 756 25 13 776 54 6 5.7% -20.00 [-65.29, 25.29]
Gobbi et al. (2014a) 670 76 81 685 70 66 20.8% -15.00 [-38.65, 8.65] —_—
Hidalgo de la Cruz et al. (2017) 682 74 36 720 58 86 15.8% -38.00[-65.10,-10.90] —_—
Jaeger et al. (2018) 804 57 38 824 64 39 15.9% -20.00 [-47.05, 7.05] — 1
Morgante et al. (2011) 426 65 16 447 51 17 7.3% -21.00[-61.03, 19.03]
Riccitelli et al. (2011) 795 66 10 770 45 14 5.2% 25.00 [-22.21, 72.21]
Rocca et al. (2014) 665 85 32 691 60 31 8.9% -26.00[-62.24, 10.24]
Rocca et al. (2016) 637 80 50 648 80 29 8.7% -11.00[-47.60, 25.60]
Subtotal (95% ClI) 306 318 100.0% -18.81[-29.60, -8.03] -
Heterogeneity: Tau? = 0.00; Chi? = 5.71, df = 8 (P = 0.68); I*> = 0%
Test for overall effect: Z = 3.42 (P = 0.0006)
1.3.2 White Matter Volume (ml)
Bisecco et al. (2016) 650 43 30 651 35 30 14.5% -1.00 [-20.84, 18.84] . —
Dobryakova et al. (2018) 692 48 13 703 58 6 2.0% -11.00 [-64.24, 42.24]
Gobbi et al. (2014a) 817 50 81 825 61 66 17.1% -8.00[-26.31, 10.31] L
Hidalgo de la Cruz et al. (2017) 819 42 36 826 46 86 20.2% -7.00[-23.82, 9.82] —
Jaeger et al. (2018) 718 41 38 724 38 39 18.3% -6.00[-23.67, 11.67] —
Morgante et al. (2011) 558 84 16 549 59 17 2.3% 9.00 [-40.81, 58.81]
Riccitelli et al. (2011) 801 55 10 790 60 14 2.7% 11.00 [-35.37, 57.37]
Rocca et al. (2014) 811 46 32 835 61 31 8.0% -24.00 [-50.74, 2.74] I —
Rocca et al. (2016) 795 43 50 800 43 29 14.8% -5.00 [-24.67, 14.67] e
Subtotal (95% CI) 306 318 100.0% -6.41 [-13.98, 1.15] <

Heterogeneity: Tau? = 0.00; Chi® = 2.94,

df = 8 (P = 0.94); I> = 0%

Test for overall effect: Z = 1.66 (P = 0.10)
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Bisecco et al. (2016) 1,428 97 30 1,444 89 30 10.1% -16.00 [-63.11, 31.11] -
Gobbi et al. (2014a) 1,487 106 81 1,509 107 66 18.7% -22.00 [-56.63, 12.63] =T
Hidalgo de la Cruz et al. (2017) 1,502 102 36 1,545 86 86 15.6% -43.00 [-80.95, -5.05] |
Jaeger et al. (2018) 1,522 66 38 1,548 88 39 18.6% -26.00 [-60.69, 8.69] -
Morgante et al. (2011) 984 103 16 996 73 17 6.0% -12.00 [-73.25, 49.25] T
Pardini et al. (2010) 1,600 900 15 1,500 200 25 0.1% 100.00 [-362.15, 562.15]
Riccitelli et al. (2011) 1,596 79 10 1,560 51 14 7.2% 36.00 [-19.78, 91.78] .
Rocca et al. (2009) 1,493 131 11 1,540 100 13 2.5% -47.00[-141.59, 47.59] —
Rocca et al. (2014) 1,477 109 32 1,525 90 31 9.2% -48.00 [-97.30, 1.30] —
Rocca et al. (2016) 1,434 117 50 1,448 118 29 7.7% -14.00 [-67.82, 39.82] -
Sander et al. (2016) 1,201 109 17 1,219 131 25 4.2% -18.00 [-90.95, 54.95] T
Total (95% Cl) 336 375 100.0% -22.74 [-37.72, -7.76] ¢

Heterogeneity: Tau? = 0.00; Chi? = 7.24, df = 10 (P = 0.70); I*> = 0%
Test for overall effect: Z = 2.98 (P = 0.003)
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Pardini et al. (2010) 1,600 900 15 1,500 200 25 0.1% 100.00 [-362.15, 562.15]
Riccitelli et al. (2011) 1,596 79 10 1,560 51 14 7.2% 36.00 [-19.78, 91.78] .
Rocca et al. (2009) 1,493 131 11 1,540 100 13 2.5% -47.00[-141.59, 47.59] —
Rocca et al. (2014) 1,477 109 32 1,525 90 31 9.2% -48.00 [-97.30, 1.30] —
Rocca et al. (2016) 1,434 117 50 1,448 118 29 7.7% -14.00 [-67.82, 39.82] -
Sander et al. (2016) 1,201 109 17 1,219 131 25 4.2% -18.00 [-90.95, 54.95] T
Total (95% Cl) 336 375 100.0% -22.74 [-37.72, -7.76] ¢

Heterogeneity: Tau? = 0.00; Chi? = 7.24, df = 10 (P = 0.70); I*> = 0%
Test for overall effect: Z = 2.98 (P = 0.003)
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MS-HF MS-LF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIi 1V, Random, 95% ClI
Andreason et al. (2010) 81.5 5.7 17 82.4 2.5 17 5.8% -0.90 [-3.86, 2.06]
Hanken et al. (2015) 79.3 3.6 28 78.7 3.2 25 15.2% 0.60[-1.23, 2.43] e
Hanken et al. (2016) 80.8 4.8 18 81.8 4.3 42 7.7% -1.00[-3.57, 1.57] o
Sander et al. (2016) 81 4 17 81 4 25 8.4%  0.00 [-2.46, 2.46]
Tomasevic et al. (2013) 82 1 11 81 2 9 24.7% 1.00 [-0.43, 2.43] I E —
Wilting et al. (2016) 83.5 2.8 38 83.6 2.4 41 38.2% -0.10[-1.25, 1.05]
Total (95% CI) 129 159 100.0% 0.17[-0.54, 0.88]
Heterogeneity: Tau? = 0.00; Chi® = 3.03, df = 5 (P = 0.70); I> = 0% _54 _52 3 é j‘
Test for overall effect: Z = 0.47 (P = 0.64) Reduced Increased
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Andreason et al. (2010) 81.5 5.7 17 82.4 2.5 17 5.8% -0.90 [-3.86, 2.06]
Hanken et al. (2015) 79.3 3.6 28 78.7 3.2 25 15.2% 0.60[-1.23, 2.43] e
Hanken et al. (2016) 80.8 4.8 18 81.8 4.3 42 7.7% -1.00[-3.57, 1.57] o
Sander et al. (2016) 81 4 17 81 4 25 8.4%  0.00 [-2.46, 2.46]
Tomasevic et al. (2013) 82 1 11 81 2 9 24.7% 1.00 [-0.43, 2.43] I E —
Wilting et al. (2016) 83.5 2.8 38 83.6 2.4 41 38.2% -0.10[-1.25, 1.05]
Total (95% CI) 129 159 100.0% 0.17[-0.54, 0.88]
Heterogeneity: Tau? = 0.00; Chi® = 3.03, df = 5 (P = 0.70); I> = 0% _54 _52 3 é j‘
Test for overall effect: Z = 0.47 (P = 0.64) Reduced Increased











