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Table S1
Overall Effects for all Studies Included - Positive Symptoms

Meta Analysis

Stpndyname Statistics for each study LCorrelation and 9504 CT
Lower Upper

Correlation limit limit I-Value p-Valuoe
Acil et al., 2008 0.330 -0.219 0.720 1.188 0.235 =
Behere et al., 2011 {exercises) 0.020 -0.408 0.547 0.338 0.736 :
Behere eral., 2011 (yoga) 0.160 -0.234 0.500 0.791 0.429 =
Campes et al., 2015 -0.050 -0.585 0.515 -0.158 0.874 =
Dodd et al., 2011 -0.140 -0.760 0.626 -0.315 0.753 =
Firth et al., 2018 0.250 -0.114 0.555 1.352 0.177 E 3
Fisher et al , 2020 0.280 -0.384 0.753 0.814 0.414 i
Ho et al, 2016 (exercises) -0.110 -0.377 0.174 -0.757 0.449 —.—
Ho et al, 2016 (Tai-chi) -0.380 -0.503 -0.117 2 0.004§ —.—
Ealtzatou et al, 2015 0.200 -0.328 0.633 0.731 0.465 -
Lee etal., 2013 -0.040 -0.182 0.104 -0.543 0.587 —i—
Manjunath et al., 2013 (Exercize) 0.590 0.254 0.799 3.179 0.001 -
Manjunath et al., 2013 (Yoga) 0.670 0.434 0.820 4.5846 0.000 -T——
Romain et al., 2019 0.600 0.347 0.772 4.101 0.000 —+
Scheewe et al., 2013 0.250 -0.114 0.555 1.352 0.177 =
Shimada et al., 2019 0.300 -0.230 0.603 1.116 0.264 =
Shin et al., 20146 -0.510 -0.675 -0.294 -4.286 0.000 —n—
Silva et al., 2015 (aerobic exercizes) 0.570 -0.151 0.895 1.586 0.113 -
Silva et al, 2015 (resistance exercises) 0.820 0.465 0.948 3.470 0.001 +——
S5u etal, 2014 0.230 -0.212 0.594 1.021 0.307 L
Svatkova et al., 2015 0.290 -0.240 0.687 1.074 0.282 L ]
Takahashi et al., 2012 0.040 -0.523 0.578 0.127 0.899
Vancampford etal., 2012 -0.220 -0.465 0.056 -1.566 0.117
Vancampfort et al., 2017 {moderate) -0.008 -0.461 0.448 -0.032 0.974
Vancampfort et al, 2017 (vigorous) -0.310 -0.670 0.168 -1.282 0.200 L
Visceglia et al., 2011 0.560 -0.108 0.380 1.674 0.094
Wang et al., 2018 0.310 0.065 0.3520 2.462 0.014 ——1
Wu et al, 2015 -0.010 -0.475 0.459 -0.039 0.969

0.170 0.020 0.312 2.212 0.027 T---
-1L.00 -0.50 0.00 n.50

Favours A Favours B




Table S2
Moderating Effects of the Study Design in All Studies Included — Positive Symptoms

Meta Analysis

Groupby Studyname Statistics for each study Correlation and 95% CI
Stody
- Lower Upper
Correlation limit limit Z-Value p-Value

C5 Les etal, 2013 -0.040 -0.182 0104 -0.543 0.587 -
C5 Shin et al., 2014 -0.510 -0.675 -0.286 -4.286 0.000

] 5 5 - ——
C5 Vancampford et al 2012 -0.220 -0.465 0056 -1.566 0.117
C5 Vancampfort et al., 2017 {moderate) -0.008 -0.4461 0 448 -0.032 0.974
C5 Vancampfort et al._ 2017 (vigorous) -0.310 -0.670 0. 168 -1.282 0.200
cs -0.230 -0.437  0.001 -1.950 0.051 e
L Acil eral., 2008 0.330 -0.219 0.72 1.188 0.235
L Campos et al, 2015 -0.050 -0.585 0.515 -0.158 0.874
L Dodd et al., 2011 -0.140 -0.760 0626 -0.315 0.753
L Firth et al._ 2018 0250 -0.114 0.555 1.352 0177
L Manjunath et al | 2013 (Exercize) 0.500 0.254 0.79% 3179 0.001
L Manjunath et al., 2013 (Yoga) 0.670 0.434 0.820 4.586 0.000 ]
L Su etal., 2014 0.230 -0.212 0.594 1.021 0.307
L Takshashi et al., 2012 0.040 -0.523 0.578 0.127 0.800
L Visceglia et al., 2011 0.560 -0.108 0.880 1.674 0.004

. 5 i1 -n 5 —_—-
L Wang et al., 2018 0.310 0.065 0.520 2.442 0.014
L Wua et al., 2015 -0.010 -0.475 0.459 -0.039 0.969
L 0.326 0.158 0.475  3.707  0.000 -
L Behere et al., 2011 {exerciszes) 0.090 -0.408 0.547 0.338 0.736
L Behere et al., 2011 (yoga) 0.160 -0.234 0.509 0.791 0.429
L Fisher et al., 2020 0.2180 -0.384 0.753 0.814 0.414
L Ho et al., 2016 (exercises) -0.110 -0.377 0.174 -0.757 0.440
L Ho et al., 2016 {Tai-chi) -0.380 -0.583 -0.117 -2, 0.004 ]
L Ealtsaton et al, 2015 0.200 -0.328 0.633 0.731 0.465
L Romain et al., 2018 0600 0.347 0.772 4.101 0.000
L Scheewe et al., 2013 0.250 -0.114 0.555 1.352 0.177
L Shimada et al., 2019 0.300 -0.230 0.693 1.114 0.264
L Silva et al, 2015 (aerobic exercises) 0.570 -0.151 0.895 1.586 0.113
L Silva et al., 2015 (resistance exercizes) 0.820 0.445 0.048 3.470 0.001 T
L Svatkova et al | 2015 0290 -0.240 0687 1.076 0.282
L 0.250  0.008 0.463  2.032  0.042 —i—
o 0.158  0.037 0.276  2.548  0.011 -

-1.0d -0_50 000 0.50 1.00
Favours A Favours B

Note: RCT = randomized controlled trials; EX =longitudinal studies with an intervention, no control group; L = observational-longitudinal
studies; CS = observational-—cross sectional studies.



Table S3
Moderating Effects of the Type of Psychotic Disorders Diagnosis in All Studies Included — Positive Symptoms

Meta Analysis

Croupby Sindypmame —Statistics for each study —Correlation and 850 €T
Diagnosis _
Lower Upper

Correlation limit limit Z-Value p-Value
OFD Firth et al., 2018 0.250 -0.114 0.555 0.177 _|—-—_
COPD Ficsher er al., 2020 0.280 -0.384 0.753 0.41d =
COPD Les etal, 2013 -0.040 -0.182 0.104 0.587
OFD Eomain et al., 2018 0600 0.347 0772 0. 000 —
OPD Vancampfert et al., 2017 (moderate) -0.008 -0.461 0.448 0.974
OFD Vancampfort et al., 2017 (vigoroms) -0.310 -0 670 0168 0.200 =
COPD 0.143 -0.144 0.417 0.324
Schizophrenia Acil etal., 2008 0 -0.219 0720 0.235
Schizophrenia Behers et al, 2011 {exercizes) 0 -0.40% 0.547 0.734
Schizophrenia Behere et al., 2011 (voga) 0.1 -0.234 0.500 0.429
Schizophrenia Campaos et al, 20135 -0, -0.585 0.515 0.874
Schizophrenia Dodd et al., 2011 -0. -0.7469 06246 0.753
Schizophrenia Ho etal., 2016 (exercises) -0. -0.377 0174 0.449 I
Schizophrenia Ho et al., 2016 (Tai-chi) -0. -0.583 -0.117 0.004 ]
Schizophrenia Ealtsaton et al, 2015 0 -0.328 0.633 0.4465
Schizophrenia Manjunath et al., 2013 (Exercise) 0.5 0.254 0.799 0.001
Schizophrenia Manjunath et al | 2013 (Yoga) 0 1.434 0820 0. 000 1
Schizophrenia Scheswe et al.,, 2013 0 -0.114 0.555 0.177
Schizophrenia Shimada et al., 20189 0 -0.230 0.693 0.264
Schizophrenia Shin et al., 2016 -0. -0.675  -0.106 0.000 -1
Schizophrenia Silva et al, 2015 (aerobic exercizes) 0 -0.151 0.895 0.113
Schizophrenia Silva eral, 2015 (resistance exercises) 0 0.445 0.9048 0.001 1
Schizophrenia Suetal, 20146 0.2 -0.212 0504 0.307
Schizophrenia Svatkova et al_, 2015 0 -0.240 0687 0.282
Schizophrenia Takahashi et al., 2012 0 -0.523 0578 0.899
Schizophrenia Vancampford et al., 2012 -0.2 -0 465 0056 0.117 I
Schizophrenia Visceglia et al., 2011 0.3 -0.10% 0880 0.094
Schizophrenia Wang et al., 2018 0.3 0,065 0520 0.014
Schizophrenia Wu et al., 2015 -0, -0.473 0450 0.249
Schizophrenia 0.1 0.005  0.356 0.056 e ———
Overall 0.1 0.015  0.321 0.032 -

-1.00 -0.50 .00 .50 100
Faveurs A Faveur: B

Note: Schizophrenia = studies enrolled people with diagnosed schizophrenia included; OPD = studies enrolled people with other psychotic
disorders diagnosed.



Table S4
Moderating Effects of Symptom Assessment in All Studies Included — Positive Symptoms

Meta Analysis

Group by Stmd¥yname Statistics for each study Lorrelation apd 95% CT
P5 Asszessment

Lower Upper

Correlation limit limit Z-Value p-Value
Other Acil et al., 2008 0.330 -0.219 0.720 1.188 0.235 1
Other Lee et al., 2013 -0.040 0.182 0.104 -0.543 0.587
Other Vancampford et al., 2012 -0.220 0_465 0.056 -1.566 0117
Other -0.056 0.255 0.148 -0.532 0.505%
PANGSES Behere et al., 2011 (exercises) 0_090 0._408 0.547 0.338 0.736
PANGSES Behere et al., 2011 (yoga) o140 0.234 0.509 0.791 0.429
PAMGES Campos et al., 2015 -0.050 0.585 0.515 -0.158 0.874
PANGES Dodd et al., 2011 -0.140 0.769 0.626 -0.315 0.753
PAMNGSES Firth et al_, 2018 0_250 0.114 0.555 1.352 0177
PANGSS Fisher et al., 2020 0280 0.384 0.753 0.814 0.416
PAMNGSES Ho et al., 2014 (exercizes) -0.11d 0.377 0.174 -0.757 0449 I
PANGES Ho et al., 2016 (Tai-chi) -0_380 0.583 -0.117 -2.772 0.006 ]
PAMGES Ealtsatoun et al, 2015 0_200 0.328 0.633 0.731 0.463
PANGES Manjunath et al., 2013 {(Exercise) 0590 0.254 0700 3179 0.001
PANGSES Manjunath et al_, 2013 (Yoga) 0.670 0.434 0.820 4.586 0.000 ]
PANGSS Fomain et al., 2019 0600 0.347 0.772 4.101 0.000 ]
PANGSES Scheewe et al., 2013 0250 -0.114 0.555 1.352 0.177
PANSS Shimada et al., 2019 0.300 -0.230 0.693 1.114 0.264
PANGSES Shin et al., 2016 -0.510 0.675 -0.286 -4 286 0.000 -1
PANGSS Silva et al., 2015 {aerobic exercises) 057 0.151 0.895 1.586 0113
PANSS Silva et al., 2015 (resistance exercizes)0.320 0465 0.948 3.470 0.001 n
PANGES Suetal, 2014 0230 0.212 0.504 1.021 0.307
PANGES Svatkova et al., 2015 0290 0.240 0.687 1.07 0.282
PANSS Takahashi et al_, 2012 0040 0.523 0.578 o127 0.89%
PANGSES Vancampfort et al, 2017 (moderate) -0.008 0.461 0.448 -0.032 0274
PANGSS Vancampfeort et al., 2017 (vigorons) -0.310 0.670 0.168 -1.282 0.200
PAMGES Visceglia et al., 2011 0_560 0.108 0.880 1.474 0.004
PANGSES Wang =t al., 2018 o310 00465 0.520 2.4462 0014 i
PAMGES Wu etal, 2015 -0.010 0.475 0.459 -0.03% 0.869
PANSS 0,199 0024 0.362 2227  0.026 —ii—
Overall 0.091 0.043 0.222 1.335 0.182 -~

-1.00 -0.50 o_an 050 1.00
Fav ours A Fav ours B

Note: PANSS = Positive and Negative Symptoms Scale; Other = other scales to assess the severity of positive symptoms.



Table S5

Moderating Effects of the Study Quality in All Studies Included — Positive Symptoms

Meta Analysis

Groop by

Studvyname

Study quality

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
o0
0o
00
a0
a0
00
00
00
o0
o0
0o
00
a0
0o
0o
0o
00
a0
a0
00
00
00
0o
verall

L L I O R O B e B B O e B B O

Fisher et al., 2020
Fomain et al., 2019
Scheewe eral, 2013

Silva eral, 2015 (aerobic exercises)
Silva et al., 2015 (resistance exercises)
Vancampfort et al, 2017 (moderate)

Vancampfort et al., 2017 (vigorous)
Wang et al., 2018

Behere et al., 2011 (exercises)
Behere et al, 2011 (yogza)
Campos et al., 2015

Firth et al., 2018

Ho et al., 2016 (exercises)

Ho etal., 2016 (Tai-chi)
Ealtsatou et al, 20135

Lee eral, 2013

Manjunath et al , 2013 (Exercise)
Manjunath et al., 2013 (Yoga)
Shin et al., 20146

Su et al, 2016

Svatkova et al., 2015
Takahashi et al., 2012
Vancampford et al., 2012
Visceglia et al., 2011

Wu etal, 2015

Acileral., 2008
Dodd et al., 2011
Shimada et al., 2019

oo o: e

Coooo oo oD OO0 o oo
b d

fo ooo

Correlation

Statistics for each study

Lower

limit
-0.384
0.347
-0.114
-0.151
0.465
-0.461
-0.670
0.065

e - I

o0 ba O

P Y

= N A Y ]

Upper

limit

(=== = W R = = T = R e e e e e e e e R e R R R ]
a0t -

M EsE O AS Lo LA DS S0 O L S e

Uil ] md W ] G LN b b D e L

B-1-NrRuE

WS o La e

-

-1 e la

R - L ]
B R ==

SR Oh ER M L B

I T =

3
4
8
3
5
3
3
1

1 oL o

(=]

CoD o000 DoO0D o000 00D D000 oODD DoDD oDOoOD OO

Z-Value p-Value
0.

416
000
177
113
001
974
200
014
012
736
429
574
177
449
006
465
587
001
000
000
307
2832
200
117
094
269
354
235
753
164
175

011

-1.00

Correlation and 05% CI

— -
L
-
e —-
i
-0.50 o.oo n.50

Fav ours A

Fav our:z B

100

Note: 1 = studies with a high level of quality; 2 = studies with a moderate level of quality; 3 = studies with a low level of quality.



Table S6
Moderating Effects of the Type of Physical Activity Intervention — Positive Symptoms

Meta Analysis

Croupby Study name Statistics for each study Correlation and 958 CT
Intervention Lower TUpper

Correlation limit limit Z-Valoe p-Value
Aerobic Exercises Dodd et al., 2011 -0.140  -0.746% 0626 -0.315 0.753
Aerobic Exercises Shimada et al, 2019 0.300 -D.230 0693 1.116 0264
Aerobic Exercises Silva et al., 2015 {aerobic exercises) 0.570 -0.151 08935 1.586 0113
Aerobic Exercises Su et al., 2016 0.230  -0.212 0504 1.021 0307
Aerobic Exercises Wang eral., 2018 0.310 0.065 0.52 2.462 0.014 —i—
Aerobic Exercises : 0.281  0.105 0457 3026  0.002 —i—
Exercises Acil et al., 2008 0.330  -0.21%9 0. TZ0 1.188 0235
Exercises Behere et al., 2011 (exercises) o080 -D.408 0547 0338 0. 736
Exercises Firth et al., 2018 0.250  -D.114 0555 1.352 0177
Exercises Fisher et al., 2020 0.280 -D.384 0.753 0814 0414
Exercises Ho et al., 2014 (exercises) -0.110  -0.377 0174 -0.757 0449 —
Exercises Ealtsatou et al, 2015 0.200 -D.328 0633 0.731 0485
Exercises Manjunath et al., 2013 (Exercise) 0.590 0.254 0799 3179 0001 -]
Exercises Scheewe et al., 2013 0.250  -D.114 0555 1.352 0177
Exercises Silva et al., 2015 (resistance exercises)0.820 0.465 0948 3470 0001 ]
Exercises Svatkova et al_, 2015 o280 -0.240 0687 1.076 0282
Exercises Takahashi et al., 2012 0040 -D.523 0578 0127 0899 |
Exercises Vancampford et al., 2012 -0.220 -0.465 0056 -1.564 0117
Exercises F 0.226 0.026 0400 2206 0.027 “F__-_
HIOT Fomain et al., 2018 0.600 0.347 0.772 4.101 0.000
HIOT Wu et al., 20135 -0.010  -D.475 0.459 -0.039 09469 : —
HIOT 0.353 -0.30%8 0.T84 1.052 0.293
Yogza Behere et al., 2011 (yoga) 0160 -0.234 0509 0791 0429 =
Yogza Manjunath et al., 2013 {Yoga) 0.670 0.434 0820 4. 586 0000 ] L
Yogza Visceglia et al., 2011 0.560 -0.108 0.8B0 1.674 0094
Yoza 0484 0.069 0756 2.256  0.024 -?‘
Overall 0.284 0159 0400 4335 0.000 -

-1.00 -0.50 000 050 1.00
Favours A Favour: B

Note: Aerobic Exercise = studies that included aerobic exercises interventions; Exercise = studies that included interventions with various types
of exercise, other than aerobic exercise or HIIT (e.g., resistance exercise); HIIT = studies that included high intensity interval training; Yoga =
studies that included yoga training only.



Table S7

Moderating Effects of Physical Activity Intervention (Exercise, Aerobic or HIIT Intervention vs Yoga) — Positive Symptoms

MetaAnalysis

Groupby Stody mame
Tnrerv ention
Caorrelation

AEH Doddetal 2011 -0.140
AEH Shimadaetal. 2019 0.300
AEH Silvaetal. ,2013{aerobicexercizes) 0570
AEH Suetal. 2016 0.230
AEH Wangersal., 2018 0.310
AEH Acileta. 2008 0.330
AEH Behereetal ., 2011 (exercizas) 0,000
AEH Firheral 2018 0.250
AEH Fisheretal.,2020 0.280
AEH Ho etal. ,2016(exercises) -0.110
AEH Ealtsatouetal 2015 0.200
AEH Manjunathertal 201 3 (Exsrciss) 0.500
AEH Scheeweetal 2013 0.250
AEH Silvaetal. 2015(resistanceexercizes) 081
AEH Svatkevaetal 20135 0.200
AEH Takahashietal. 2012 0.040
AEH Vancampfordetal . 2012 -0.220
AEH Fomainetal. 2019 0,500
AEH Wu etal 2015 -0.010
AEH 0.256
Yoga Behereetal. , 2011{yoga) 0,160
Yoga Manjunathetal 2013({Yoga) 0.670
Yoga Wiscegliaersal. 2011 0.560
Yoga 0454
Crverall 0.280

Statistics for each study

Lower

limit
-0.768
-0.230
-0.151
-0.212
0.065
0219
-0.408
-0.114
-0384
0377
-0323
0254
0114

-0.240
-0.523
-0.465

0347
-0.475

0142

I-Value p-Valoe

-0.315
1114
1.584

0.753
0.264
0113
0.307
0.014
0.235
0.736
0177
0.416
0.440
0.445
0.001
0177
0.001
0.282
0.390
0117
0.000
0.949

Loprelationand 0596 CI__
B
i
4.
L
il |
-0.50 0.0 0.50
Faveurs A Fav ours B

1.0

Note: A = Aerobic exercises; E = other exercise interventions; H = High intensity interval training; P = psychoeducation; Y = yoga.
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Table S8
Overall Effects for Randomized Controlled Trials/Controlled Trials - Positive Symptoms

MetaAnalysis

5tudyname Study desizm Statistics for each study S5td diffin meanc and 85 % T
Sied oiff Standard Lower Upper
inmeans EITOr Variance  Limit limit ZI-Value p-Value =

Behereetal, 2011 (Yoga) Rt Q.01 0.287 0082 L5345 038 0.0463 0040 E
Behereetal, 20 11 (Exercise) Bt 0551 0.320 0.108 094 1195 1.674 0.094 ]
Fisheretal 2020 Bt 0363 0.458 0219 .55 1281 0774 0439 i e
Hoetal, 2016 (Tai - chi) Bt -0.295 0201 0.040 .690 Q000 -1.468 0.142 .
Hoetal, 201 6 (Exarcise)) Bat -0.263 0.202 0.041 .659 0133 -1.303 019z .
Kaltsatounetal 2014 Rax 0.368 0.362 0.131 0343 1078 1.014 0310 i r
Romainetal 20189 Bt 1047 0.268 0.072 0522 1572 3909 0.000 _—
Scheeweetal. 2013 Bt 0.659 0.320 0.108 0015 1304 2005 0.5 i E
Schimadaetal 2019 Bt 0.540 0368 0.136 0.083 1342 1.736 0.083 i p
Silva etal, 2015 (Aerobic exercise) Bt 1126 0.530 0291 L0469 3183 L 0.000 1
Silvaetsl. Z015{Exercise) Bt 3817 0.672 0452 1500 51534 5.680 0.000 b
Svatkea etal 2013 Bot 0.725 0.360 0120 002 1430 2016 0044 L E

0.677 0.232 0054 e 1132 2017 0.004 e |

-1.00 -150 0.00 050 Lo
Favours & Favouwrs: B

Note: RCT = randomized controlled trials/controlled trials.



Table S9

Moderating Effects of the Type of Psychotic Disorders Diagnosis in Randomized Controlled Trials/Controlled Trials— Positive Symptoms

MetaAnalysis

Grouphby
Diagnisis

OFD
OPD

Study name Stody design Statistics for each stady Std diff in means and 9504 CT
Stddiff Standard Lower TUpper
in means EITOr Variance  lmit Lt I-Valoe p-Value

Fisher et al | 2020 et 0,363 0468 0218 0555 1281 0774 0430 -
Fomain atal, 2010 PBet 1047 0268 0072 052 1572 3000 0000 _

0.813 0325 016 0176 1450 2502 0.012 R ——
Behere et al, 2011 (Yoga) Bt 0.018 0287 0082 0545 0581 006 0840 :
Behere et al, 2011 (Exercise) Pt 0.551 0320 0108 00M 1185 164 0004 . -
Ho at al | 2016 (Tai-chi) Bet 0205 0201 0040 -06DD 0080 -1460 0142
Ho et al | 2016 (Exsrcise)) Fet 0.263 0202 0081 -065 013 -1303 0182
Ealtsatou et al , 2014 Bt 0.368 0362 0131 0348 1078 1014 0310
Scheewe etal | 2013 Pt 0.658 0320 0QI0B 0015 134 2005 045 ' >
Schimada etal | 2018 Bet 0.640 0368 0136 -0083 1382 1736 0.083 . -
Silva et al, 2015 (Aerchic exercise) Rt 2126 0539 0201 L6 3183 3842 0.000 -
Silva etal, 2015 (Exercise) Bt 3817 0672 0452 2500 5134 5630 0.000 A
Svathova et al,, 2015 Pt 0.725 0360 012 0020 1430 2016 0.0 -

0.672 0262 0060 0158 1187 2562 0.010 e

0.728 0204 0042 0328 L128 3565 0.000 | e -

-L00 050 0.00 050 100
Favomrs A Favours B

Note: Schizophrenia = studies enrolled people with diagnosed schizophrenia included; OPD = studies enrolled people with other psychotic
disorders diagnosed; RCT = randomized controlled trials/controlled trials.
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Table S10

Moderating Effects of the Type of Physical Activity Intervention in Randomized Controlled Trials Included — Positive Symptoms

MetaAnalysis

Cramphy

Aprobic Exercises
Aprobic Exercises
Aerobic Exencizes
Exercizes
Exercizes
Exercizes
Exercizes
Exercizes
Exercizes
Exercizes
Exercizes

Onerall

Smdyname Study desizn Statistics for each study 5td diff in means and 25% CT
Std diff Standard Lower Upper
inmeams error Variance limit limit  Z-Value p-Value

Schimada et al., 2019 Bt 0.640 0388 0136 D083 1342 17346 0.083 ] —
Silva etal | 2015 (Aerobic exercize) Pt 2126 0539 0291 1068 3183 EX 0.000 3

1331 0741 0540 0132 2783 1705 0.073 3
Behere et al., 2011 (Exercise) Bt 0.551 032 0108 0084 1193 1674 0.094 =
Fisher et al., 2020 Rt 0.363 0468 0219 0555 L1281 0.774 0.439 -
Ho et al., 2016 (Exercise)) Fet -0.263 0202 0041 D659 0133 -1.303 0.192 -
Kalteatou et al, 2014 Ret 0.368 0362 0131 03 1078 1014 0310 o
Scheewe et al , 2013 Rt 0.439 032% 0108 0015 1304 2.005 0.045 - e |
Silva et sl 2015 (Exercise) Rt 3.817 0672 0452 2500 5134 5.620 0.000 3
Svatkova etal , 2015 Rt 0.725 0360 0129 Qo 1430 2016 0.0 -

0.743 0335 0112 0ogs 1399 27372 0.026

0.843 0305 0093 0245 14 2764 0.006 ﬁ

-Loi 050 0.00 050 Lo
Favomrs A Favours B

Note: RCT = randomized controlled trials/ controlled trials; Aerobic Exercise = studies with aerobic exercises intervention; Exercises = studies
with exercise interventions other than aerobic exercise or HIIT (e.g., resistance training).
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Table S11
Overall Effects for All Type of Studies Included - Negative Symptoms

Meta Analysis

Studvname
...

Aciletal., 2008

Behereetal., 2011 (exercises)
Behereetal. 2011 (Yoga)
Campos etal., 20135

Doddetal. 2011
Firthetal. 2018

Fisheretal., 2020
Gholipouretal. 2012
Hoetal., 2016 (exercices)
Hoeral. 2016 (Tai-chi)
Ealtsatouetal , 2015

Leeetal. 2013

Leutwyleretal. 2013

Manjunath et al., 2013 (exercise)
Matjunathetal. 2013 {yoga)
Bomain etal., 2019
Scheeweetsal., 2013
Shimadaetal., 2019

Shineral 2018

Silvaetal.,2015 (aerobic)
Silvaetal., 2015 (exercises)

Suetal., 2016

Svatkova etal., 2015
Takahashietal. K 2012

Van Citters etal., 2000
Vancampford etal., 2012
Vancampfortetal. 2017 (moderate)
Vancampforreral. 2017 (vigorous)
Visceglia, Lewis, 2011

Wangetal , 2018
Wuetal., 2013

Correlation

0.350
0.150
0.030
-0.060
0.160
0.380
-0.040
0.610
-0.130
-0.170
010
0.140
-0.200
0.560
0.570
0.780

Statistics for each study

Lower Upper
limit limit

0198 0.731
035§ 0588
0354 0405
03501
0614

0030
0625

0385
0384
042§

0405 0,501
0382 0.537
0274 0834
017 0,508
0183 0679
0077 0343

Z-Value

1.266
0566
0147
-0.180
0361
1117
0.113
4504
008
-l.180
0,508
1012
-1.053

p-Value

0.206
0.572
0,883
0.840
0.718
0034
0.210
0000
0370
0234
0.611
0.056
0.202
0.003
0.000
0000

Correlationand 950 CI

-0.50

FavoursA

Favaurs B

1M

14

Note: RCT = randomized controlled trials/controlled trials; EX = longitudinal studies with an intervention, no control group; L = observational-
longitudinal studies; CS = observational—cross sectional studies.



Table S12
Moderating Effects of the Study Design In All Studies Included — Negative Symptoms

Meta Analysis

Groupby Studyname Statistics for each study Correlationand®5% CI
Study design Lower Upper
Correlation limit Lmit Z-Valwep-Value

=3 Laecetal. 2013 0140 0004 0278 1912 0.056 I ——
cs Leutwyleretal., 2013 -0.200 0523 0173 -1.053 0292 =
cs Shinetal.,2016 0360 D56l -0.119 -2.870 0.004 j—.._—
Cs Vancampford etal ,2012 -0.450 DEed 02m -3.393 0.001
C5 Vancampfiors e 2l | 2017 (moderate) 0060 0405 0501 0240 0810 -
Cs Vancampfort et 2l , 2017 (vigorous) 0110 0362 0537 0.442 0.659 =
cs 0138 038 014 -1.035 0301 —eE—
L Aciletal., 2008 0.350 0198 0731 1266 0206

Campos etal 2015 -0.060 0591 0,180 0840
L Dodd etal.,2011 0.160 -0.614 0361 0718
L Firthetal 2018 0380 0030 2117 0034 ———{e—
L Gholipouretal 2012 0610 0385 4504 0.000 ——il—
L Manjunathetal,201 3 (earcise) 0.560 0212 2048 0.003 —_—
L Matjunathetal 2013 {yoza) 0570 0292 34663 0000 T —
L Smetal. 2016 0370 -0.061 1.603 0080 -
L Takahashietral 2012 0.000 0485 0285 077
L Van Cittersetal. 2000 0070 0158 0.500 0540 —_—
L Visceglia, Lewis, 2011 0.430 0274 1217 0224
L Wang etal., 2018 0.410 017 3346 0.001 —a—
L Wuetal., 2015 0310 -0.183 1241 0214

0371 0241 5320 0.000 Rt
RCT,EX, L Behereetal ., 2011 {exercises) 0.150 356 0566 0572 -
RCT.EX.L Behere etal . 2011 (Yoga) 0.030 -354 0147 EE3 =
RCT,EX, L Fisheretal., 2020 =0.040 0625 0113 (i ]
BCT.EX,L Hoetal.,2016 (exercices) -0.130 0394 0154 0,806 0370 —_——1
BCT.EX,L Hoetal ,2016 (Tai-chi) -0170 0426 0111 -1.189 0234 —_——
RCT,EX, L Kaltsatoun etal. 2015 0140 -382 0584 0508 611 -
BCT.EX,L Romain et al 2019 0.780 0613 0880 6184 0.000 —
RCT,EX L Scheewe aral. 2013 0.130 -3235 0443 0692 489 =
RCT,EX,L Shimadaetal. 2018 0.480 0021 0788 1.586 0.059 -
RCT,EX.L Silvaetal 2015 (aerobic) 0.450 0305 0838 1187 0235
RCT,EX, L Silvaetal. 2015 {exercises) 077 0351 0232 3.061 0.002 —_—
R[T,E.".’.: L Svatkovaetal (2015 0200 40328 0633 0.731 04465 =
RCT,EX, L 0357 0001 0483 1.048 0.051 i ——
Overall 0261 0153 0364 4608 0.000 i
-Loa -0s0 000 0.50 L0
FavourzA FavoeursB

Note: RCT = randomized controlled trials/controlled trials; EX = longitudinal studies with an intervention, no control group; L = observational-
longitudinal studies; CS = observational—cross sectional studies.
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Table S13
Moderating Effects of the Type of Diagnosis of Psychotic Disorders in All Studies Included — Negative Symptoms

MetaAnalysis

Grouphy Studyname Statistics for each stady Correlation and95 % CI
Diagnosis Lower Upper
Correlation Limit Lmit Z-Valwe P-Value
oPD Firth et al.,2018 0,380 0.030 0647 w7 0.034 | ———.
oPD Fisheretal., 2020 -0.040 0623 0574 -0.113 0.810 -
oPD Leeetal. 6 2013 0.140 -0.004 0278 1912 0.056 l—.—
oPD Romain etal., 2019 0.720 0613 0.880 6.154 0.000 I —-
oPD WVan Citters etal., 20089 0.070 0158 0291 0509 0540 +
oPD Vancampfortetal, 2017 (moderats) 0.060 00405 0501 0.240 0210 -~
oPD Vancampfortetal,K 201 7 (vigorous) 0110 013462 0537 0442 04650 .
oPD 0.271 0.008 0408 2021 0.043 [—*—1
Schizophrenia Aciletal., 2008 10.350 0198 0.731 1.266 0.206 -
Schizophrenia Behereetal 2011 (exercizes) 0.130 0356 0588 0.566 0572 -
Schizophrenia Behereetal., 2011 (Yoga) 0,030 0354 0405 0.147 0.833 1
Schizophrenia Campos etal., 2015 -0.060 0581 0508 -0.150 0.240 T
Schizophrenia Dodderal., 2011 0.160 -0.614 0.77m7 0.361 0.718
Schizophrenia Gholipouretal_, 2012 0.610 0385 0.7656 4.504 0.000 —_—
Schizophrenia Hoetal., 2016 (exercices) -0.130 0304 0154 -0.804 0.370 e ——
Schizophrenia Hoetal., 2016 (Tai-chi) -0.170 0426 0.111 -L1s0 0.234 —_———
Schizophrenia EKEaltsatouw et al., 2015 0.140 0382 0504 0.508 0611
Schizophrenia Lentwylereral 2013 -0.200 0523 0173 -1.053 0292
Schizophrenia Manjunathetal 2013 (exercise) 0560 0212 0782 2968 0.003 [
Schizophrenia Matjunatheral 2013 (yoga) 0.570 02 0758 3.663 0.000 —_———
Schizophrenia Scheewe etal., 2013 0.130 0235 0463 0.502 0.430 -_—
Schizophrenia Shimadaetal., 2019 0.420 -0.021 0.783 1886 0030 -
Schizophrenia Shinetal., 20168 -0.360 0561 3119 -2.870 0.004 ——-—— l
Schizophrenia Silvaetal [ 2015 (serohic) 0450 0,305 0858 1187 0235
Schizophrenia Silvaetal. 2015 (exercises) 0770 0351 0932 3.061 0.002 —_— -
Schizophrenia Smetal 2016 0.370 Bl | 0685 1.893 0.090
Schizophrenia Svatkova et al. 2015 0.200 0328 0633 0.731 0463
Schizophrenia Takahashietal L 2012 0090 0485 0611 0.285 0775
Schizophrenia Vancampford etal., 2012 -0.450 -4 0202 -3.303 0.001 —_—
Schizophrenia Visceglia, Lewis, 2011 0430 0274 0834 1217 0224
Schizophrenia Wangetal., 2018 0410 01T 0598 3346 0.001 ———l—
Schizophrenia Wuetsal., 2015 0.310 -0.183 0.679 1241 0.214
Schizophrenia 0.199 0.030 0357 2303 0.021 ——ai—
Overall 0220 0078 0352 3.008 0.002 =
-1L.00 -0.50 0.00 050 100
FavourszA FavoursB

Note: RCT = randomized controlled trials/controlled trials; EX = longitudinal studies with an intervention, no control group; L = observational-
longitudinal studies; CS = observational—cross sectional studies; Schizophrenia = studies enrolled people with diagnosed schizophrenia; OPD =
studies enrolled people with other psychotic disorders diagnosed.



Table S14

Moderating Effects of Symptom Assessment in All Studies Included — Negative Symptoms

Meta Analysis

17

Groupby
PS5 Assessment

Other
Other
Other
Other
Other
Other
PAMES
PANSS
PANSES
PANSES
PANES

Studyname Statistics for each study

Lower Upper

Correlation limit limit Z-Value

Aciletal 2008 0330 -0.198 0.731 1.266
Gholipoureral. 2012 0.610 0.385 0.766 4.504
Lee etal., 2013 0140 0004 0.278 1912
Van Cittersetal 2009 0070 -0.158 0201 0.500
Vancampfordetal. 2012 0450 054 0202 -3.303
0142 0182 0447 0.831

Behereetal. 201 1(exercises) 0150 0356 0.588 0.566
Behereetal., 2011 (Yoga) 0.030 0354 0405 0.147
Campos etal., 20135 0060 -0.591 0.508 -0.190
Dodd etal. 2011 0180 0614 0.361
Firthetal. 2018 0380 0.030 I 2117
Fisheretal ,2020 0040 0625 0.574 0113
Hoetal. 2016 (exercices) 0130 -0.304 0.1 -0.804
Hoertal . ,2016 {Tai-chi} 0170 0426 0111 -1.180
Ealtsatonetral 2015 0140 0382 0.504 0.508
Leutwyleretal. 2013 -0.200 -0.523 0.173 -1053
Manimathetal, 2013 (exerciz=)l 0560 0212 0.782 1968
Matjunathetal ,2013(yoga) 0570 0292 0.759 3.663
Foemain etal. 20189 0.780 0.4613 0.880 6.184
Scheeweetal. 2013 0150 0235 0463 0.592
Shimada etal. 2019 0480 -0.021 0.788 1.886
Shin etal., 2016 0360 -0.561 0119 -1.870
Silvaetal.,2015 (aerobic) 0430 0305 0.858 1187
Silvaetal. 2015 (exercises) 0770 0351 0.032 3.061
Suetal. 2016 0370 -0.061 0.683 L1593
Svatkovaeta 2015 0200 0328 0.633 0.731
Takahashieral 2012 0.0e0 0485 0.611 0.285
Vancampfort et al,, 2017 (moderate) 0.0680 -0.405 0.500 0.240
ancampfort et al., 2017 (vigorous) 0.110 0362 0.537 0442
Vizceglia Lewis, 2011 0430 0274 0.834 1217
Wang etal. 2018 0410 0179 0.508 3346
Wuetal ,2015 0310 -0.183 0.679 1M1
0232 0.076 0377 2807

0216 0.075 0.340 1074

p-Valoe
0204

0.056
0.549
0.001
0.406
0.572
0.883
0.849
0.718
0.034
0.910
0.370
0.234
0611
0.202
0.003
0.000
0.000
0.459
0.059
0.004
0.235
0.002
0.090
0.445
0.775
0.810
0.659
0.224
0.001
0.214
0.004

0.003

Corelationand®5% C1I

-,

— -

| e E——

——-—

A
R e
P
-

-0.50

Favourza

e e

0.

-u*-
|
(1]

050

FavoursB

Lo

Note: PANSS = Positive and Negative Symptoms Scale; Other = other scales to assess the severity of positive symptoms; RCT = randomized

controlled trials/controlled trials; EX = longitudinal studies with an intervention, no control group; L = observational-longitudinal studies; CS =

observational—cross sectional studies.



Table S15
Moderating Effects of the Study Quality in All Studies Included — Negative Symptoms

MetaAnalysis

Greupby Study name Study design Statistics for each study Correlation and 95%% CIT
Study quality Lower Upper
Correlation limit Hmit  Z-Value p-Value
1.00 Fisheretal ,2020 L RCT,EX 0040 -0.625 0574 0113 0.910
1.00 Romainetal 2019 L RCT,EX 0.780 0613 0880 6.184 0.000 —_—
100 Scheeweetal., 2013 L RCT,EX 0130 0235 0463 0.602 0.489 —_—
1.00 Sitva etal, 201 5 (aerchic) L RCT,EX 0450 -0.305 0858 1187 0235
100 Silvaetal,20 1 5 (exercises) L, RCT, EX 0770 0351 0032 3.061 0.002 —_—
1.00 Vanczmpfort et al, 2017 (moderats) €S 0.060 -0.405 0501 0240 0.810
100 Vancsmpfort et sl , 2017 (vigorous) €S 0.110 -0.362 03537 0442 0.659
1.00 Wangetal , 2018 L 0410 0179 0508 3345 0.001 e m
100 0392 0113 0613 2705 0.007 e
200 Behere atal, 2 0 11 (exacises) L, RCT,EX 0.150 -0.356 0.588 0.566 0.572
200 Behereetal 2011(Yoga) L RCT,EX 0030 -0.354 0405 0147 0883 —_—
200 Campeosetal ,2015 L 0060 -0591 0.508 -0.190  0.349
200 Firhetal 2018 L 0380 0030 0.647 2117 0.034 _—_—
200 Hoetal 2016 {exercices) L RCT,EX 0130 -0.394 0154 -0.896 0.370 -
200 Hoetal 2016 (Tai- chi) L RCT,EX 0170 0426 0111 -1.189 0.234 —_—
200 Kaltsatoueal. 2015 L RCT,EX 0.140 0337 0594 0.508 0.611
200 Leeetal ,2013 Ccs 0140 0004 02I78 1912 0.056 ——
2100 Leutwyleretal 2013 cs 0200 0523 0173 -1053 0,202
200 Manjunath et al | 2013 (exercise) L 0560 0212 0782 2068 0.003 .
200 Matjmath etal, 201 3 (voga) L 0.570 0282 0750 3.663 0.000 —_—
200 Shinetal 2016 Ccs 0360 -0.561 -011% 2570 0.004 e ——
200 Suetal ., 2016 L 0370 -0.061 0.685 1.603 0.000
200 Svatkovaetal 2015 L RCT,EX 0200 -0328 0633 0731 0.465
200 Takahashieral 2012 L 0.090 -0.485 0611 0285 0.775
2100 Van Cinerseral , 2009 L 0070 -0.158 0291 0.509 0.540 —————
2100 Vancampforderal 2012 cs 0450 -0.644 0207 -3303 0.001 ———
200 Viscaglia, Lewis, 2011 L 0430 -0274 0834 1217 0.224
200 Wuetal 2015 L 0310 -0.183 0679 1241 0214
2100 0088 -0.081 0233 1161 0.246 —
300 Acilesal 2008 L 0350 -0.198 0731 1266 0.206
300 Doddesal 2011 L 0160 -0.614 0777 0381 0718
300 Gholipowetal, 2012 L 0610 0385 0766 4504 0.000 — -
300 Shimadaetal ,2019 L RCT,EX 0480 -0.021 0788 1885 0.059
300 0523 0336 0670 401 0,000 -?-
Overall 0254 0143 0358 4403 0.000 -
-1.00 050 0.00 0.50 100
Favours A Favowrs B

Note: 1 = studies with a high level of quality, 2 = studies with a moderate level of quality, 3 = studies with a low level of quality; RCT =
randomized controlled trials/controlled trials; EX = longitudinal studies with an intervention, no control group; L = observational-longitudinal
studies; CS = observational—cross sectional studies.



Table S16
Moderating Effects of the Type of Physical Activity Intervention — Negative Symptoms

MetaAnalysis

Groupby Studyname Study desi=n Statistics for each study Correlationand®88 CI
Interv ention Lower Upper

Correlation Timit Limit Z-Valwe P-Value

AsrchicExercizes Doddetal, 2011 L 0160 0614 0.777 0.361 0713
AsrobicExercises Shimadaetal 2019 LERCTEX 0420 0021 0.788 1686 0.059
AsrchicExercizas Silva eral, 201 5 (aerobic) L ECT,EX 0450 D305 0.858 1.187 0233
AsrchicExercises Suetal 2018 L 0370 006l 0.685 1.693 0.080 -
AsrchicExercizes Wangeal 2018 L 0410 0178 0.593 3346 0.001 —a—
AsrcbicExarcizas 0403 0120 0.552 4317 0.000 -
Exercises Aciletal 2008 L 0350 0108 0.731 1.266 0.206
Exercisas Behere stal, 2011 (exercizes)l,  RCT,EX 0150 0356 0.523 0.566 0572
Exercises Firhetal 2018 L 0380 0.030 0.647 2117 0.034 e ——
Exercises Fisheretal. 2020 LECT.EX 0040 0635 0.574 0113 0810
Exercises Gholipour et al 2 012 L 0610 0385 0.766 4504 0.000 T —
Exercises Hoetal, 20 16 (mercices) L RCT, EX 0130 03 0.154  -0.808 0370 ———
Exercises Ealtsatouetal. 2015 L RCT, EX 0140 D382 0.594 0,508 0.611
Exercises Monjunsth et al, 2013 (exercise) L 0560 0.212 0.782 2068 0.003 [rlt—
Exercises Scheeweetal. 2013 LECT.EX 0130 D235 0.463 0.692 0.480 i —
Exercises Silva eral , 2015 (exercises) L, RCT,EX 0770 0.351 0.032 3061 0.002 s ——
Exercises Svaskovaetal 2015 L RCT EX 0200 032 0.633 0731 0.465
Exercises Takahashietal. 2012 L 0000 D485 0.611 0.235 0.775
Exercises Vancampfordetal 2012 cs 0450 D6 022 -3393 0.001 —_—t
Exercises 0227 -D0IS 0.445 1835 0.056 e ——
HIOT Fomainetsl 2019 L BCT EX 0780 0.613 0.820 6.124 0.000 —n-
HIOT Wuetal 2015 L 0310 018 0.679 1241 0214 -
HIOT 0.610 0.001 0.889 1862 0.050 Rt = —
Piychosducation Shinetal ,2016 cs -0360 0561 0119 -2.870 0.004 T
Piychosducaticn VanCitters atal , 2009 L 0070 0158 0.291 0.509 0540 —ri—
Piychosducation -0.148 0528 0381 -0.660 0.504 -q——-
Yogza Behereetal,2011(Yoga) L BCT,EX 0030 035 0.405 0.147 0883
Yoza Matjumath et al., 2013 (yogs) L 0,570 0.202 0.759 3663 0.000 —
Yoza Visceglia, Lewis_ 2011 L 0430 0274 0.834 117 0224 -
Yogza 0358 006D 0.669 1.689 0.001 ~ —-*—-
Qvarall 0310 0184 0426 4574 0.000 -
-1.00 -0.50 0.0 0.50 100
Favoursi FavoursB

Note: Aerobic Exercises = studies with aerobic exercises interventions; Exercise = studies with interventions with various types of exercise
intervention, different from aerobic exercises or HIIT (e.g., resistance exercise); HIIT = studies with high intensity interval training;



Psychoeducation = studies with psychosocial intervention; Yoga = studies with yoga training only; RCT = randomized controlled
trials/controlled trials ; EX = longitudinal studies with an intervention, no control group; L = observational-longitudinal studies; CS =
observational—cross sectional studies.
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Table S17

Moderating Effects of the Type of Combined Physical Activity Intervention — Negative Symptoms

MetaAnalysis

Grouphy

Studyname

Intervention

Y.
Overall

o

Dodd et al., 2011

Shimadaetal., 2019

Silva etal., 2013 (serobic) L, RCT,EX
L

Suetal., 2016

Wangetal 2018

Aciletal., 2008

Behereetal 2011 (exercises)L, RCT,EX
Firthetal., 2018
Fisheretal., 2020
Gholipour etal. 2012
Hoetal.,2018 (exercices) L RCT EX
Ealtsaton etal. 2015
Manjunathetal 2013 {exerdss) L
Scheeweetal., 2013
Silvaetal. 2015 {exercises)L, RCT,EX
Svatkovaetal., 2015
Takahashietal., 2012
Vancampfordetal 2012
Romainetal. 20189

Wuetal., 2015

Shimetal ., 2014

Van Citters etal. 2009
Behereetal., 2011 (yoga)
Matjunath etal 2013 (wea) L
Visceglia, Lewis, 2011

Statistics for each study

Correlation

0.160
0480
0430
0370
0410
0350
0.150
0.380
0.040
0.610
0.130
0.140
0.560
0.130

Lower

Timit

-0.614
-0.021
-0.305
-0.061
0179
-0.198
-0.356
0.030
-0.625
0.385
-0.394
-0.382
0212
-0.235
0.351
-0.328
-0.485
-0.644
0.613
-0.183
0.126
-0.561
-0.158
-0.354
0.292
-0.174
-0.234
0.107

Upper

limit Z-Valume
0777 0.361
0788 1.836
0.858 1187
0.685 1693
0.508 3346
0731 1286
0.588 0.566
0.647 2117
0574 -0.113
0.766 4584
014 -0.306
0504 0.508
078 2968
04463 0.6a2
00832 3.061
0.633 0.731
0.611 0285

0202 -3.303
0.880 6184
0.678 1241
0481 3216

0118 -LET0
0201 0.509
0405 0.147
0758 3.663
084 1217
04461 0694
0427 3180

p-Value

0.718
0.059
0.235
0.090
0.001
0.206
0.572
0.034
0.910
0.000
0.370
0.611
0.003
0.489
0.002
0.465
0.775
0.001
0.000
0.214
0.001
0.004
0.549
0.883
0.000
0.124
0.488
0.002

Correlationand®5%h CI

-
e s
RN S —
[ —
| -
—
[P S —
-
——
|
-
-
=
e
-
| e
-0.50 0.00 0.50
FavoursB

Favoursa

Lo
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Note: A = Aerobic exercises; E = exercises; H = High intensity interval training; P = psychoeducation; Y = yoga; RCT = randomized controlled
trials/controlled trials; EX = longitudinal studies with an intervention, no control group; L = observational-longitudinal studies; CS =

observational—cross sectional studies.



Table S18
Overall Effects for Randomized Controlled Trials Included - Negative Symptoms

Meta Analysis

22

Study mame Statistics for each study Std diff in means and $5% CI

Std diff Standard Lower Upper

in means error Variance limit limit Z-Value p-Value
Behere et al., 2011 (exercises) 0.177 0.324 0.105 -0.458 0.811 0.546 0.585 . |
Behere et al., 2011 {Yoga) 0.673 0.295 0.087 0.095 1.252 2.282 0.023 L
Fizher et al., 2020 -0.550 0.473 0.224 -1.478 0.377 -1.163 0.245 - | 3
Ho et al., 2016 (exercices) -0.183 0.201 0.041 -0.578 0.212 -0.910 0.363 -
Ho etal., 2016 (Tai-chi) -0.174 0.200 0.040 -0.566 0219 -0.866 0.386 B
Ealtsatou et al , 2015 0.260 0.361 0.130 -0.447 0.968 0.722 0.471 | |
Fomain et al., 2019 3.826 0.419 0.176 3.003 4.648 2.121 0.000 A
Scheewe et al., 2013 0.483 0.325 0.1086 -0.152 1.122 1.493 0.135 : ] =
Shimada et al, 2019 1.030 0.382 0.146 0.281 1.780 2.694 0.007
Silva et al., 20135 (aerobic) 1.555 0.493 0.243 0.58% 2.521 3.154 0.002
Silva et al., 2015 (exercizes) 3.021 0D.585 0.343 1.874 4.169 5.180 0.000 3
Svatkova et al , 2015 0.563 0.355 0126 -0.133 1.259 1.585 0.113 L

0.838 0310 0.0%96 0.231 1.446 2.703 0.007 ——-‘
-1.00 -0.80 0.o0 0.20 1.00

Favours A

Favours B




Table S19

Moderating Effects of the Type of Diagnosis in Randomized Controlled Trials Included - Negative Symptoms

MetaAnalysis

Grouphby

Diagmosis

OPD

OPD

OPD
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Overall

Stodyname

Statistics for each study

Stddiff Stamdard

inmeans

Fisheretal. 2020 0.550
Romainetal 20189 3.826
1643

Behereeta. 2011 {exercizes) Q177
Behereetal. 2011 (Yoga) 0.673
Hoetal. , 2016(exercices) -0.183
Hoetal. 2016(Tai-chi) 0174
Ealtsatoueta. 20135 0.260
Scheewe etal 2013 0.485
Shimadaetal . 2019 1.030
Silvaetal. 20013 (zerobic) 1.555
Silvaetal , 2015(exercises) 3021
Svatkovaetal 2015 0.563
0.518

0.520

BrTrAOr

0473
0419
1188
0324
0.295
0.201
0.200
0361
0315
0382
0493
0.583
0353
0227
0.226

Variamce

0.224
0.176
4787
0.105
0.087
0.041
0.040
0.130
0.106
0.145
0.243
0.343
0.126
0.052
0.051

Lower Upper
limit

limit
-1.478
3.003
-1
-0458
0.005
-0.578
-0.566
-0.447
-0.152
0.281
0.589
1874
-0.133
0.173
0.186

0377
4648
5.031
0.811
1252
0212
0218
0.068
L1
1.780
231
4169
1259
1.063
1071

-1.163
9.121
0751
0.5346
2182

-0.910

-0.856
072
1403
2694
3154
5.160
1.585
270
2783

Z-Value p-Value

0.245
0.000
0433
0.585
0.023
0.363
0.386
0471
0.135
0.007
0.002
0.000
0.113
0.007
0.005

Stddiffinmeansand®5% CI

K ]
.
-
-
—
-1.o0 050 0.00 050 Lod
FavourzA Favours B

Note: Schizophrenia = studies enrolled people with diagnosed schizophrenia; OPD = studies enrolled people with other psychotic disorders
diagnosed; RCT = randomized controlled trials/ controlled trials.
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Table S20
Moderating Effects of the Type of Physical Activity Intervention in Randomized Controlled Trials/ Controlled Trials - Negative Symptoms

M e t a Analysis

Grouphby Studyname Statistics for each study Stddifinmeanzand®5% CI
Intervention Stddiff Standard Lower Upper
inmeams ErTOT Varianmce limit limit L-Value p-Value
AerobicExerciszes Shimadaetal. 2019 1.030 0.382 0.146 0281 1780 2694 0.007 | e ——
AerobicExercises Sivaetal, 2013 (serobic) 1.555 0.483 0.243 0.589 2521 3.154 0.002 e
AerobicExerciszes 1.228 0.302 0.091 0635 1820 4062 0.000 2
Exercises Behereetal, 20 11 (exercizes) 0.177 0.324 0.105 -0.438 0811 0.546 0.585 |
Exercises Fisheretal.,2020 -0.550 0.473 0224 -1478 0377 -1.163 0.245 nE
Exercises Hoetal ,2016(exercices) -0.183 0.201 0041 -0578 0212 -0.910 0.383 -
Exerciszes Kaltsatouetal. 2015 0.260 0.361 0130  -D447 0568 0.722 0471 -
Exercises Scheeweetal. [ 2013 0.485 0.325 0106 0152 1122 1.493 0.135 - >
Exercises Silvaetal . 2013 (exercises) 3021 0.585 0343 1874 4169 5.160 0.000 2
Exercises Svatkovaetal,l 2015 0.563 0.355 0126 0133 1259 1.585 0.113 -
Exercises 0.446 0.298 0.08% 0138 1029 1.498 0.134 -—
Overall 0.831 0.212 0.045 0415 1247 3518 0.000
-1.00 -0.50 0.00 0.50 100
FavoeursA FavoursB

Note: RCT = randomized controlled trial/ controlled trials; Aerobic Exercises = studies with acrobic exercises intervention; Exercises = studies
with interventions with various types of exercise intervention, other than HIIT or aerobic exercises (e.g. resistance training).
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Table S21
Overall Effects for All Type of Studies Included - General Psychopathology

MetaAnalysis

Studywmame Statisties for each study Correlation and 95% CT

Lower Upper

Study design Correlation limit Limit I-Value p-Value

Camposetal 2015 L -0.040 0.578 0.523 -0.127 0.89% -
Doddetal, 2011 L 0.170 -0.607 0.781 0.384 0.701 ]
Foth et al, 2013 L 0400 0.092 0638 2506 0.012 ——
Frsheretal , 2020 L RCT,EX 0.240 -0.420 0.734 0.692 0.489 =
Kaltsatonetal, 20135 L RCT,EX 0.180 -0.347 0620 0.656 0.512 -,
M anjunath et al, 2 0 1 3 {exercise) L 0.720 0.434 0.863 4257 0.000 +——
M anjunath et al, 2013 (yoga) L 0.820 0.670 0806 6.544 0.000 —il-
Fomainetal 2019 L RCT,EX 0.8%0 0.797 0542 8412 0.000 -
Scheeweetal 2013 L RCT,EX 0.260 -0.104 0363 1.408 0.159 L
Scheeweetal l2013(2) L 0.270 -0.225 0.654 1.072 0.284 =
Shimadaetal 2019 L RCT,EX 0.340 -0.187 0.715 1.277 0.202 =
Shinetal 20146 Cs -0.460 -0.638 -0.235 -3.787 0.000 ——
Silva et al, 2015 (zerobic) L RCT,EX 0770 0217 0548 2499 0.012 —t—
Silvaetal 2 0 1 5 (resistance) L RCT,EX 0.880 0.618 0566 4127 0.000 —
Svatkova et al, 2015 L RCT,EX 0.280 -0.250 0.681 1.037 0.300 =
Takahashietal 2012 L 0.120 -0.451 0.629 0.381 0.703
Visceglia, Lewis, 20 11 L 0.640 0.017 09035 2.008 0.045 -
Wangetal, 2018 L 0.470 0.250 0644 1918 0.000 _q_
Wuetal, 2015 L 0.300 -0.194 0.673 1.19% 0.231 -

0451 0.210 0640 3497 0.000 "'

-1.00 -0.50 LRI 0.50 L.om
Favours A Favour: B

Note: RCT = randomized controlled trials/controlled trials; EX = longitudinal studies with an intervention, no control group; L = observational-
longitudinal studies; CS = observational—cross sectional studies.



Table S22

Moderating Effects of the Study Design in all Studies Included — General Psychopathology
Meta Analysis

26

Grouphby Studyname Study desizn
Study design

L Campos etal. 2013 L

L Dodd etal.,2011 L

L Firtheta . 2018 L

L Mianjumath et al, 2013 (exercise) L

L Manjunathetal ,2013({yoga) L

L Scheewe eral. 2013 (2) L

L Takabhashieral. 2012 L

L Vizceglia, Lewis, 2011 L

L Wang etal. 2018 L

L Wuetal. 2015 L

L

L RCT, EX Fisheretal. 2020 L RCT,EX
L BCT, EX Ealtsatouetal. 2015 L RCT,EX
L RCT, EX Romain etal., 2019 L RCT,EX
L RCT, EX Scheewe etal 2013 L BCT,EX
L RCT, EX Shimadaetal. 2019 L RCT,EX
L BCT, EX Silvaetal 2015 {aerobic) LERCTEX
L BCT, EX Silvaetal2015(resistance) L RCT, EX
L BCT, EX Svatkovaetal. 20135 L RCT,EX
L RCT, EX

Crverall

Statiztics for each stody

Correlation

-0.040
0.170
0.400
0.720
0.820
0.270
0.120
0.640
0470
0.300
0.458
0.240
0.180
0.890
0.260
0.340
0.770
0.880
0.280
0.566
0.493

Lower

it
-0.578
-0.607
0.0e2
043
0.670
-0.225
-0.461
0.017
0.250
-0.194
0.264
-0.420
-0.347
0.797
-0.104
-0.187
0.217
0.618
-0.250
0.214
0.321

Upper

limit Z-Valume
0353 0117
0781 0384
0638 1506
0368 41257
0004 654
0634 1072
0629 0381
0005 2006
0644 ELH
0673 1199
0632 4154
0734 0.692
0620 0.656
0042 3412
0563 1.408
0715 1277
0049 2409
0045 4117
0681 1.037
0758 21067
0633 5108

p-Value
0.899
0.701
0.012
0.000
0.000
0.284
0.703
0.45
0.000
0.231

0.459
0.512
0.000
0.159
0.202
0.012
0.000
0.300
0.003
0.000

Correlationand®5% CI

.50

FavourszA

0.00

Favour:B

Note: RCT =randomized controlled trials/controlled trials; EX = longitudinal studies with an intervention, no control group; L = observational-
longitudinal studies; CS = observational—cross sectional studies.



Table S23
Moderating Effects of the Type of Diagnosis of Psychotic Disorders in All Studies Included — General Psychopathology

MetaAnalysis

27

Grouphby Studyname Study desizn
Dviagnosis

OFPD Firthetal. 2018 L

OFD Fisheretal. 2020 L RCT,EX
OFD

Schizophremnia Campos etal. 2015 L
Schizophremnia Dodd etal., 2011 L
Schizophrenia Ealtsatoun etal. 2015 LRCT EX

Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophremnia
Schizophremnia
Schizophrenia
Schizophrenia
Schizophrenia
Schizophremnia
Schizophremnia
Schizophrenia
Schizophrenia
Overall

Manjunath ef al | 2013 (exercse)l
Manjunathetal 2013(yoga)L
Romain etal. 2019 L RCT,EX
Scheeweetal. 2013 L RCT, EX
Scheeweetal. 2013 (2) L
Shimada etal., 2019 L RCT,EX
S5hin etal. 2016 C5
Silvaetal 2015 (aerobic) L .RCT,EX
Silveetal, 2015 (resistance)Ll RCT, EX
Svatkovaeta. 2015 LERCT EX
Takahashietal. 2012 L
Visceglia,Lewis, 2011 L
Wangetal ,2018 L
Wuetal., 2015 L

Statistics for each study

Correlation
0.400
0.240
0372

-0.040
0.170
0.130
0.720
0.820
0.2320
0.280
0.270
0.340

-0.480
0.770
0.330
0.280
0.120

0.470
0.300
0484
0418

Lower
limit
0.082

-0.420
0.091
-0.578
-0.507
-0.347
0434
0.670
0797
-0.104
-0.225
-0.187
-0.638
0.217
0.618
-0.250
-0.461
0.7
0.250
-0.104
0195
0.228

Z-Valne
2 506
0.692
2,560
0127
0334
0.656
4257
6544
B412
1408
1072
1277
3787
2490
4127
1.037
0.381
2,006
1018
1189
3225
4085

p-Value
0012
0489
0010
0.8
0.701
0512

0231
0.001
0.000

Correlation and 958 CT

050

FavoursA

000

0.50

FavoursB

Lod

Note: Schizophrenia = studies enrolled people with diagnosed schizophrenia; OPD = studies enrolled people with other psychotic disorders
diagnosed; RCT = randomized controlled trials/controlled trials; EX = longitudinal studies with an intervention, no control group; L =
observational-longitudinal studies; CS = observational—cross sectional studies.



Table S24
Moderating Effects of the Study Quality in All Studies Included — General Psychopathology

MetaAnalysis

Grouphby Study name Study desizn Statistics far each study Correlation and 950 I
Study quality Lower  Upper

Correlation Timit limit  Z-Value p-Value
100 Fisheretal., 2020 L RCT,EX 0240 0420 0T 0e 0489
100 Romain etal 2019 L BCT,EX 0,890 0787 042 8412 0.000
100 Scheeweetal. 2013 L RCT,EX 0260 0104 03563 1408 0.15% -
100 Scheeweetal. 2013 (2) L 01 025 06 10T 0.284
100 Silvaetal, 2015 (aerobic) L RCT,EX 0770 0217 0848 2489 0.012
100 Silvaetal 2015 (esistnce) L, RCT,EX 0.880 0618 0066 4177 0.000 i
100 Wang eral., 2013 L 0470 0250 064 3813 0.000 e
100 0.617 0302 0810 3480 0.001 R
2 Campos etal 2015 L 00 0578 0523 411 0.869
2 Firthetal . 2018 L 0,400 008 0638 2506 0.012 —_—
2 Kaltsatouetal.,2015 L EBCT.EX 0180 037 060 0656 0.512
2 Manjumath et al, 2013 {exarcise) L 0.720 0454 0868 4257 0.000 -
2 Manjunatheral, 2013 (voss) L 0820 0670 0806 65H 0.000
2 Shimetal 2016 cs 0460 0838 O0M5 37 0.000 —_—
2 Svatkovaeral. 2015 L BCT.EX 0280 0250 0681 1037 0.300
2 Takahashi etal., 2012 L Q120 -D.461 060 033 0.703
2 Visceglia, Lewis, 2011 L 0.640 07 08s 0.5
2 Wuetal 2015 L 030 0184 0673 1188 0.231
2 035 037 08 LTI 0.076 | e R
3.00 Doddetal., 2011 L Q17 0407 0781 03 0.701 -
3.00 Shimadaetal 2019 L BCT,EX 0340 0187 0TS 1277 0.202 L
300 0294 0157 0644 1287 0.108 ﬁ
Onerall 0438 0235 0613 3812 0.000

-104 050 000 150 Lo
FavoursA Favours B

Note: 1 = studies with a high level of quality, 2 = studies with a moderate level of quality, 3 = studies with a high level of quality; RCT =

randomized controlled trials/controlled trials; EX = longitudinal studies with an intervention, no control group; L = observational-longitudinal
studies; CS = observational-—cross sectional studies.



Table S25
Moderating Effects of the Type of Physical Activity Intervention — General Psychopathology

MetaAnalysis

Grouphby Studvmame Stody desizn Statistics for each study Correlationand #5% CI
Intervention Lower TUpper
Correlation  limit limit EZ-Value p-Value
Aerobic Exercises Dodd et al., 2011 L 0.170 0607 0.781 0384 0.701
Aerobic Exercises S5himada etal 2019 L BCT,EX 0.340 0187 0.713 1277 0.202
Aerobic Exercises Silvaetal, 2015 {aerobic) L, RCT,EX 0.770 0217 0.949 2408 0.012
Aerobic Exercises Wangetal., 2018 L 0470 0.250 0644 3018 0.000 t
Aerobic Exercises 0454 0270 0.415 4575 0.000
Exercises Firthetal. 2018 L 0.400 .08 0.638 2506 0.012 ————
Exercises Fisher etal., 2020 L RCT,EX 0.240 0420 0.734 0.692 0.420
Exercises Kaltsatounetal 2015 L RCT,EX 0.180 0347 0.620 0.656 0.512
Exercises Manjunathetal, 201 3 (exercise)L 0.720 0434 0.358 4257 0.000 +—
Exercises Scheewe etal., 2013 L RCT,EX 0.260 B 0.563 1408 0150 -
Exercises Scheeweetal., 2013 (2) L 0.270 0225 0.654 1072 0.224
Exercises Silva etal 2015 (resistance)l, RCT,EX 0.220 0618 0.966 4117 0.000 ——
Exercises Svatkovaetal 2015 L BCT,EX 0.230 0250 0.4681 1.037 0300
Exercises Takahashietal., 2012 L 0.120 04461 0.420 0381 0.703
Exercises 0420 0208 0594 3nT 0.000 e
HOT Romainetal., 20189 L RCT.EX 0.320 0.797 0942 2412 0.000 —-
HOT Wuetal., 2015 L 0.300 0104 04673 L1908 0.231 -
HIT 0.708 0204 0962 1.588 0112 | —_——
Yoga Manjunathetal . , 2013 (yvoga)L 0.820 0670 0.906 654 0.000 —i-
Yaoga Visceglia, Lewis, 2011 L 0.440 0.017 0.905 2.006 0.045 -
Yaoza 0.78s5 0.648 0.335 6.777 0.000 i
Overall 0.542 0435 0.633 2440 0.000 . 2
-Lia -0.50 0.00 050 L
Favoursa Favour:B

Note: Aerobic Exercises = studies included aerobic exercises interventions; Exercise = studies included interventions with various types of
exercises (e.g., resistance exercise); HIIT = studies enrolled high intensity interval training; Yoga = studies enrolled yoga training only; RCT =
randomized controlled trials/controlled trials; EX = longitudinal studies with an intervention, no control group; L = observational-longitudinal
studies; CS = observational—cross sectional studies.
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Table S26
Moderating Effects of Combined Physical Activity Intervention — General Psychopathology

M e t a Analysis

Grouphby Smdyname Study desizn Statistics for each study Correlation and 5% CI
Intervendon Lower Upper
Correlation Limit Lmit  Z-Value p-Value
AEH Dodderal, 2011 L 0170 -0.607 0781 0334 0.701
AEH Shimadaetal, 2019 LECTEX 0340 -0.187 0715 1277 0.202 -
AEH Silva et al, 201 5 (aerdhic) L RCT, EX 07 07 0849 2490 0012
AEH Wangetal 2018 L 0470 0250 0644 39018 0.000 —_—
AEH Firh etal, 2018 L 0400  0.092 0638 2506 0.012 —_—
AEH Fisher etal 2020 LETEX 0240 -0420 0734 0.602 0480 -
AEH Kaltsatounetal, 2013 LETEX 0180  -0.347 0620 0.656 0512
AEH Mamjunach et a1, 2013 (exercize) L 070 0454 0882 4257 0.000 +——
AEH Scheeweetal ., 2013 LECTEX 0260 0104 05683 1.408 0130 -
AEH Scheeweetal ,l2013(2) L 070 -0.225 0654  LOT2 0284
AEH Silva et al, 2015 (pesistancs) L BCT,EX 0280  0.612 0066 4127 0000 —_—
AEH Svatova eral 2015 LETEX 0280  -0250  0.681 1.037 0300
AEH Takahashietal 2012 L 0120 046l 0620 0381 0.703
AEH Fomainetal 2010 LETEX 080 0797 0842 8412 0000 —a
AEH Wuetsl, 2015 L 0300 -0.194  0.673 1.190 0231
AEH 0400 0298 0644 4504 0.000 -
BY Shinetal, 2016 C5 460 -0638 0235 -37ET 0L000 ——
Y Mempmath etal | 2013 fvega) L 080 060 0008 654 0000 —
BY Viscaglia, Lewis, 2011 L 0640 0.017 0005 2006 0045 =
BY 0430 -0.646 0.034 0733 0463
Croeall 0488 0.299 0640 4650 0000 __ﬁ—
-1 050 0.00 0.50 100
Favoursza FavoursB

Note: A = Aerobic exercises; E = exercises; H = High intensity interval training; P = psychoeducation; Y = yoga; RCT = randomized controlled
trials/controlled trials EX = longitudinal studies with an intervention, no control group; L = observational-longitudinal studies; CS =
observational—cross sectional studies.



Table S27

Overall Effects for All Randomized Controlled Trials Included - General Psychopathology

Meta Analysis

Studvname

Fisher et al ., 2020
Kaltsatou et al.. 2013
Romain et al., 2019
Scheewe et al., 2013
Shimada et al., 2019

Silva et al, 20135 (aerobic)
Silva et al, 2015 (resistance}
Svatkova et al, 2013

Std diff

in means

0.
337

[ = =T =

O LA

393

153
706

All

Standard

Brror

0.
0.362
0.317
0.330
0.368
0.
0

0

0

469

637

824
359
423

Statistics for each study

Variance

0.220
0.131
0.100
0.109
0.135
0.432
0.680
0.129
0.179

Lower

limit
-0.526
-0.372
1.631
0.059
-0.106
1.987
31480
-0.001
0.682

Upper
limit

I T = T I e B R

312
046
874
353
336
562
T11

406
340

Z-Value

0.838
0.931
7.107
2.138
1.673
4984
6.181
1.958
3.573

p-Value
0.402
0.352
0.000
0.033
0094
0.000
0.000
0.050
0.000

-1.00

Std diff in meanz and 95% CI

-
=
A
=
L
3
3
L
A
-0.50 0.00 0.50 1.00

Favour:z A

Favour: B
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Table S28
Moderating Effects of the Type of Physical Activity Intervention in Randomized Controlled Trials — General Psychopathology

Meta Analysis

Group by Siudy pame Statistics for each study Std diff in means and #5% CT
Intervention Std diff Standard Lower  Upper
in means errar Variance limit limit Z-Value p-Value

Aesrobic Exercises Shimada et al., 2010 0.615 0.368 0.135 -0.106 1.336 1.673 0004 .

Aerobic Exercizes Silva et al, 2015 (aerobic) 3.275 06357 0.432 1.987 4.562 4.084 o.goo 3

Aerobic Exercises 1.889 1.328 1.765 -0.714 4.493 1.422 0.155 r

Exercises Fisher et al., 2020 0.393 0.469 0.220 -0.524 1.312 0.838 0.402 -

Exercizes Kaltzsatou et al_, 2015 0.337 0.362 0.131 -0.372 1.044 .831 0.352 =

Exercises Scheewe et al., 2013 0.706 0.330 0.10% 0.059 1.353 2.138 0.033 L

Exercizes Silva et al, 2015 (resistance)5.085 0824 0680 3480 6.711 6.181 o.go0 A

Exercizes Svatkova et al., 2015 0.703 0.359 0.12% -0.001 1.404 1.958 0.0s50 L

Exercizes 1.218 0.516 0.266 0.204 2.229 2.350 0.01%8 -

Owverall 1.306 0.481 0.231 0.363 2,248 2.714 0.007 3

-1.00 -0.50 0.0 0.50 L.

Favours A Faveurs B

Note: Aerobic Exercises = studies included aerobic exercises interventions; Exercises = studies included interventions with various types of
exercise, other than aerobic exercise or HIIT (e.g., resistance exercise).
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