Multimedia Appendix 6: Results of subgroup analyses.
Table S1. Subgroup analyses of grip strength.
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	2 [41, 67]
	0.22
(-0.21 to 0.65)
	.32
	.27

	
	
	NVRa group=42, Ncontrol group=41
	
	
	

	
	Older (≥60.36)
	4 [10, 36, 37, 65]
	-0.12
(-0.55 to 0.30)
	.57
	

	
	
	NVR group=115, Ncontrol group=114
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	5 [10, 36, 37, 41, 65]
	-0.09
(-0.43 to 0.24)
	.59
	.17

	
	
	NVR group=127, Ncontrol group=125
	
	
	

	
	Chronic stroke
	1 [67]
	0.34
(-0.17 to 0.85)
	.19
	

	
	
	NVR group=30, Ncontrol group=30
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	2 [41, 65]
	0.11
(-0.37 to 0.59)
	.66
	.56

	
	
	NVR group=34, Ncontrol group=33
	
	
	

	
	Commercial game
	4 [10, 36, 37, 67]
	-0.09
(-0.54 to 0.36)
	.70
	

	
	
	NVR group=123, Ncontrol group=122
	
	
	

	Therapy delivery format
	
	
	

	
	VR-supported exercise therapy alone compared with conventional therapy
	1 [37]
	-0.35
(-1.24 to 0.53)
	.44
	.43

	
	
	NVR group=10, Ncontrol group=10
	
	
	

	
	VR-supported exercise therapy + conventional therapy compared with conventional therapy
	5 [10, 36, 41, 65, 67]
	0.03
(-0.30 to 0.36)
	.86
	

	
	
	NVR group=147, Ncontrol group=145
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	2 [37, 41]
	-0.21
(-0.81 to 0.39)
	.49
	.33

	
	
	NVR group=22, Ncontrol group=21
	
	
	

	
	>15
	1 [65]
	0.21
(-0.38 to 0.80)
	.49
	

	
	
	NVR group=22, Ncontrol group=22
	
	
	

	Trial length
	
	
	
	

	
	2 weeks to 1 month
	5 [10, 36, 37, 41, 65]
	-0.09
(-0.43 to 0.24)
	.59
	.17

	
	
	NVR group=127, Ncontrol group=125
	
	
	

	
	>1 and ≤2 months
	1 [67]
	0.34
(-0.17 to 0.85)
	.19
	

	
	
	NVR group=30, Ncontrol group=30
	
	
	


aVR: virtual reality.



Table S2. Subgroup analyses of spasticity as assessed by the Ashworth Scale (AS)/modified AS (mAS).
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	1 [35]
	0.07
(-0.57 to 0.71)
	.83
	.36

	
	
	NVRa group=18, Ncontrol group=20
	
	
	

	
	Older (≥60.36)
	3 [43, 47, 55]
	0.41
(0.06 to 0.75)
	.02
	

	
	
	NVR group=65, Ncontrol group=65 
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	2 [43, 52]
	-0.20
(-1.69 to 1.29)
	.79
	.75

	
	
	NVR group=46, Ncontrol group=45
	
	
	

	
	Chronic stroke
	4 [35, 47, 52, 55]
	0.05
(-0.30 to 0.40)
	.78
	

	
	
	NVR group=63, Ncontrol group=66
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	5 [35, 43, 52, 55]
	0.03
(-0.38 to 0.43)
	.89
	.26

	
	
	NVR group=102, Ncontrol group=104
	
	
	

	
	Commercial game
	1 [47]
	0.69
(-0.39 to 1.77)
	.21
	

	
	
	NVR group=7, Ncontrol group=7
	
	
	

	Therapy delivery format
	
	
	

	
	VR-supported exercise therapy alone compared with conventional therapy
	1 [55]
	0.21
(-0.45 to 0.86)
	.53
	.70

	
	
	NVR group=18, Ncontrol group=18
	
	
	

	
	VR-supported exercise therapy + conventional therapy compared with conventional therapy
	5 [35, 43, 47, 52]
	0.05
(-0.42 to 0.53)
	.83
	

	
	
	NVR group=91, Ncontrol group=93
	
	
	

	Similarity of intervention duration between groups
	
	
	

	
	Same intervention duration in both VR and control groups
	4 [43, 52, 55]
	-0.02
(-0.55 to 0.52)
	.94
	.25

	
	
	NVR group=84, Ncontrol group=84
	
	
	

	
	Longer intervention duration in VR groups
	1 [47]
	0.69
(-0.39 to 1.77)
	.21
	

	
	
	NVR group=7, Ncontrol group=7
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	2 [52]
	-0.50
(-1.14 to 0.14)
	.13
	.02

	
	
	NVR group=26, Ncontrol group=26
	
	
	

	
	>15
	4 [35, 43, 47, 55]
	0.33
(0.02 to 0.63)
	.04
	

	
	
	NVR group=83, Ncontrol group=85
	
	
	

	Trial length
	
	
	
	

	
	2 weeks to 1 month
	5 [35, 43, 52, 55]
	0.03
(-0.38 to 0.43)
	.89
	.26

	
	
	NVR group=102, Ncontrol group=104
	
	
	

	
	>1 and ≤2 months
	1 [47]
	0.69
(-0.39 to 1.77)
	.21
	

	
	
	NVR group=7, Ncontrol group=7
	
	
	


aVR: virtual reality.



Table S3. Subgroup analyses of upper extremity range of motion (ROM).
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	1 [54]
	0.37
(-0.42 to 1.16)
	.36
	.27

	
	
	NVRa group=12, Ncontrol group=13
	
	
	

	
	Older (≥60.36)
	1 [60]
	0.96
(0.26 to 1.66)
	.01
	

	
	
	NVR group=18, Ncontrol group=17
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	1 [52]
	1.30
(-0.01 to 2.61)
	.05
	.65

	
	
	NVR group=6, Ncontrol group=5
	
	
	

	
	Chronic stroke
	3 [52, 54, 60]
	0.97
(0.34 to 1.59)
	.003
	

	
	
	NVR group=50, Ncontrol group=51
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	3 [52, 54]
	1.04
(0.26 to 1.81)
	.01
	.89

	
	
	NVR group=38, Ncontrol group=39
	
	
	

	
	Commercial game
	1 [60]
	0.96
(0.26 to 1.66)
	.01
	

	
	
	NVR group=18, Ncontrol group=17
	
	
	

	Similarity of intervention duration between groups
	
	
	

	[bookmark: _Hlk89376375]
	Same intervention duration in both VR and control groups
	3 [52, 54]
	1.04
(0.26 to 1.81)
	.01
	.89

	
	
	NVR group=38, Ncontrol group=39
	
	
	

	
	Longer intervention duration in VR groups
	1 [60]
	0.96
(0.26 to 1.66)
	.01
	

	
	
	NVR group=18, Ncontrol group=17
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	2 [52]
	1.46
(0.84 to 2.07)
	<.001
	.08

	
	
	NVR group=26, Ncontrol group=26
	
	
	

	
	>15
	2 [54, 60]
	0.69
(0.12 to 1.27)
	.02
	

	
	
	NVR group=30, Ncontrol group=30
	
	
	

	Trial length
	
	
	
	

	
	2 weeks to 1 month
	3 [52, 54]
	1.04
(0.26 to 1.81)
	.01
	.89

	
	
	NVR group=38, Ncontrol group=39
	
	
	

	
	>1 and ≤2 months
	1 [60]
	0.96
(0.26 to 1.66)
	.01
	

	
	
	NVR group=18, Ncontrol group=17
	
	
	


aVR: virtual reality.



Table S4. Subgroup analyses of muscle strength as assessed by Manual Muscle Testing (MMT).
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	1 [52]
	1.62 
(0.25 to 2.98)
	.02
	.20

	
	
	NVRa group=6, Ncontrol group=5
	
	
	

	
	Chronic stroke
	2 [47, 52]
	0.66 
(0.12 to 1.20)
	.02
	

	
	
	NVR group=27, Ncontrol group=28
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	2 [52]
	0.97 
(0.25 to 1.68)
	.01
	.36

	
	
	NVR group=26, Ncontrol group=26
	
	
	

	
	Commercial game
	1 [47]
	0.37 
(-0.69 to 1.42)
	.50
	

	
	
	NVR group=7, Ncontrol group=7
	
	
	

	Similarity of intervention duration between groups
	
	
	

	
	Same intervention duration in both VR and control groups
	2 [52]
	0.97 
(0.25 to 1.68)
	.01
	.36

	
	
	NVR group=26, Ncontrol group=26
	
	
	

	
	Longer intervention duration in VR groups
	1 [47]
	0.37 
(-0.69 to 1.42)
	.50
	

	
	
	NVR group=7, Ncontrol group=7
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	2 [52]
	0.97 
(0.25 to 1.68)
	.01
	.36

	
	
	NVR group=26, Ncontrol group=26
	
	
	

	
	>15
	1 [47]
	0.37 
(-0.69 to 1.42)
	.50
	

	
	
	NVR group=7, Ncontrol group=7
	
	
	

	Trial length
	
	
	
	

	
	2 weeks to 1 month
	2 [52]
	0.97 
(0.25 to 1.68)
	.01
	.36

	
	
	NVR group=26, Ncontrol group=26
	
	
	

	
	>1 and ≤2 months
	1 [47]
	0.37 
(-0.69 to 1.42)
	.50
	

	
	
	NVR group=7, Ncontrol group=7
	
	
	


aVR: virtual reality.
Table S5. Subgroup analyses of upper extremity stroke recovery stage as assessed by the Brunnstrom Stages of Stroke Recovery for Upper Extremity.
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	1 [35]
	0.17 
(-0.47 to 0.81)
	.61
	.61

	
	
	NVRa group=18, Ncontrol group=20
	
	
	

	
	Older (≥60.36)
	1 [62]
	0.46 
(-0.45 to 1.37)
	.32
	

	
	
	NVR group=10, Ncontrol group=9
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	1 [62]
	0.46 
(-0.45 to 1.37)
	.32
	.61

	
	
	NVR group=10, Ncontrol group=9
	
	
	

	
	Chronic stroke
	1 [35]
	0.17 
(-0.47 to 0.81)
	.61
	

	
	
	NVR group=18, Ncontrol group=20
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	1 [35]
	0.17 
(-0.47 to 0.81)
	.61
	.61

	
	
	NVR group=18, Ncontrol group=20
	
	
	

	
	Commercial game
	1 [62]
	0.46 
(-0.45 to 1.37)
	.32
	

	
	
	NVR group=10, Ncontrol group=9
	
	
	


aVR: virtual reality.



Table S6. Subgroup analyses of muscle strength as assessed by the Motricity Index (MI).
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Therapy delivery format
	
	
	

	
	VR-supported exercise therapy alone compared with conventional therapy
	1 [38]
	-0.27 
(-1.20 to 0.66)
	.57
	.35

	
	
	NVRa group=9, Ncontrol group=9
	
	
	

	
	VR-supported exercise therapy + conventional therapy compared with conventional therapy
	1 [35]
	0.27 
(-0.37 to 0.91)
	.41
	

	
	
	NVR group=18, Ncontrol group=20
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	1 [38]
	-0.27 
(-1.20 to 0.66)
	.57
	.35

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	
	>15
	1 [35]
	0.27 
(-0.37 to 0.91)
	.41
	

	
	
	NVR group=18, Ncontrol group=20
	
	
	


aVR: virtual reality.


Table S7. Subgroup analyses of arm and hand motor ability as assessed by the Action Research Arm Test (ARAT).
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	3 [38, 44, 64]
	0.16
(-0.22 to 0.55)
	.41
	.27

	
	
	NVRa group=51, Ncontrol group=52
	
	
	

	
	Older (≥60.36)
	3 [8, 30, 45]
	-0.08 
(-0.28 to 0.12)
	.44
	

	
	
	NVR group=187, Ncontrol group=186
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	3 [8, 30, 44]
	-0.04 
(-0.24 to 0.15)
	.65
	.61

	
	
	NVR group=212, Ncontrol group=211
	
	
	

	
	Chronic stroke
	3 [38, 45, 64]
	0.11 
(-0.44 to 0.65)
	.70
	

	
	
	NVR group=26, Ncontrol group=27
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	4 [8, 38, 45, 64]
	0.01 
(-0.29 to 0.31)
	.97
	.78

	
	
	NVR group=88, Ncontrol group=85
	
	
	

	
	Commercial game
	2 [30, 44]
	-0.05 
(-0.27 to 0.18)
	.68
	

	
	
	NVR group=150, Ncontrol group=153
	
	
	

	Therapy delivery format
	
	
	

	
	VR-supported exercise therapy alone compared with conventional therapy
	5 [8, 30, 38, 45, 64]
	-0.06 
(-0.25 to 0.14)
	.56
	.42

	
	
	NVR group=205, Ncontrol group=203
	
	
	

	
	VR-supported exercise therapy + conventional therapy compared with conventional therapy
	1 [44]
	0.15 
(-0.32 to 0.63)
	.53
	

	
	
	NVR group=33, Ncontrol group=35
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	4 [8, 38, 45, 64]
	0.01 
(-0.29 to 0.31)
	.97
	.78

	
	
	NVR group=88, Ncontrol group=85
	
	
	

	
	>15
	2 [30, 44]
	-0.05 
(-0.27 to 0.18)
	.68
	

	
	
	NVR group=150, Ncontrol group=153
	
	
	

	Trial length
	
	
	
	

	
	2 weeks to 1 month
	4 [8, 38, 44, 64]
	0.06 
(-0.21 to 0.32)
	.68
	.40

	
	
	NVR group=113, Ncontrol group=110
	
	
	

	
	>1 and ≤2 months
	2 [30, 45]
	-0.10 
(-0.35 to 0.15)
	.42
	

	
	
	NVR group=125, Ncontrol group=128
	
	
	


aVR: virtual reality.



Table S8. Subgroup analyses of arm and hand motor ability as assessed by the Wolf Motor Function Test (WMFT) task completion time.
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	5 [40, 50, 51, 54, 68]
	0.36 
(-0.02 to 0.74)
	.06
	.16

	
	
	NVRa group=69, Ncontrol group=68
	
	
	

	
	Older (≥60.36)
	4 [10, 61, 62, 66]
	0.03 
(-0.25 to 0.30)
	.85
	

	
	
	NVR group=105, Ncontrol group=102
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	4 [10, 61, 62, 68]
	0.09 
(-0.18 to 0.37)
	.51
	.47

	
	
	NVR group=103, Ncontrol group=101
	
	
	

	
	Chronic stroke
	4 [40, 50, 51, 54]
	0.29 
(-0.17 to 0.74)
	.21
	

	
	
	NVR group=56, Ncontrol group=55
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	6 [40, 50, 54, 61, 66, 68]
	0.34 
(0.01 to 0.67)
	.046
	.15

	
	
	NVR group=72, Ncontrol group=71
	
	
	

	
	Commercial game
	3 [10, 51, 62]
	0.02 
(-0.25 to 0.30)
	.86
	

	
	
	NVR group=102, Ncontrol group=99
	
	
	

	Therapy delivery format
	
	
	

	
	VR-supported exercise therapy alone compared with no therapy
	1 [61]
	0.02 
(-0.91 to 0.94)
	.98
	.69

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	
	VR-supported exercise therapy alone compared with conventional therapy
	2 [50, 51]
	0.01 
(-0.53 to 0.55)
	.98
	

	
	
	NVR group=27, Ncontrol group=26
	
	
	

	
	VR-supported exercise therapy + conventional therapy compared with conventional therapy
	6 [10, 40, 54, 62, 66, 68]
	0.25 
(-0.05 to 0.56)
	.10
	

	
	
	NVR group=138, Ncontrol group=135
	
	
	

	Similarity of intervention duration between groups
	
	
	

	
	Same intervention duration in both VR and control groups
	6 [10, 40, 50, 51, 54, 62]
	0.13 
(-0.13 to 0.39)
	.31
	.59

	
	
	NVR group=137, Ncontrol group=134
	
	
	

	
	Longer intervention duration in VR groups
	3 [61, 66, 68]
	0.28 
(-0.19 to 0.74)
	.24
	

	
	
	NVR group=37, Ncontrol group=36
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	2 [50, 51]
	0.01 
(-0.53 to 0.55)
	.98
	.24

	
	
	NVR group=27, Ncontrol group=26
	
	
	

	
	>15
	5 [54, 61, 62, 66, 68]
	0.40 
(0.03 to 0.77)
	.03
	

	
	
	NVR group=59, Ncontrol group=58
	
	
	

	Trial length
	
	
	
	

	
	2 weeks to 1 month
	7 [10, 50, 51, 54, 62, 66, 68]
	0.19 
(-0.08 to 0.46)
	.18
	.93

	
	
	NVR group=148, Ncontrol group=145
	
	
	

	
	>1 and ≤2 months
	1 [61]
	0.02 
(-0.91 to 0.94)
	.98
	

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	
	>2 and ≤3 months
	1 [40]
	0.23 
(-0.45 to 0.92)
	.51
	

	
	
	NVR group=17, Ncontrol group=16
	
	
	


aVR: virtual reality.



Table S9. Subgroup analyses of arm and hand motor ability as assessed by the Wolf Motor Function Test (WMFT) task performance score.
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	5 [39, 40, 50, 54, 68]
	0.20 
(-0.32 to 0.72)
	.44
	.16

	
	
	NVRa group=68, Ncontrol group=68
	
	
	

	
	Older (≥60.36)
	2 [62, 66]
	0.77 
(0.18 to 1.36)
	.01
	

	
	
	NVR group=25, Ncontrol group=23
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	2 [62, 68]
	1.13 
(0.50 to 1.76)
	<.001
	.001

	
	
	NVR group=23, Ncontrol group=22
	
	
	

	
	Chronic stroke
	4 [39, 40, 50, 54]
	-0.07 
(-0.44 to 0.31)
	.72
	

	
	
	NVR group=70, Ncontrol group=69
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	5 [40, 50, 54, 66, 68]
	0.38 
(-0.17 to 0.93)
	.17
	.95

	
	
	NVR group=63, Ncontrol group=62
	
	
	

	
	Commercial game
	2 [39, 62]
	0.35 
(-0.60 to 1.29)
	.47
	

	
	
	NVR group=30, Ncontrol group=29
	
	
	

	Therapy delivery format
	
	
	

	
	VR-supported exercise therapy alone compared with conventional therapy
	1 [50]
	0.19 
(-0.95 to 1.32)
	.75
	.76

	
	
	NVR group=6, Ncontrol group=6
	
	
	

	
	VR-supported exercise therapy + conventional therapy compared with conventional therapy
	6 [39, 40, 54, 62, 66, 68]
	0.38 
(-0.10 to 0.86)
	.12
	

	
	
	NVR group=87, Ncontrol group=85
	
	
	

	Similarity of intervention duration between groups
	
	
	

	
	Same intervention duration in both VR and control groups
	5 [39, 40, 50, 54, 62]
	0.06 
(-0.29 to 0.41)
	.72
	.01

	
	
	NVR group=65, Ncontrol group=64
	
	
	

	
	Longer intervention duration in VR groups
	2 [66, 68]
	0.96 
(0.36 to 1.57)
	.002
	

	
	
	NVR group=28, Ncontrol group=27
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	1 [50]
	0.19 
(-0.95 to 1.32)
	.75
	.62

	
	
	NVR group=6, Ncontrol group=6
	
	
	

	
	>15
	5 [39, 54, 62, 66, 68]
	0.50 
(-0.04 to 1.05)
	.07
	

	
	
	NVR group=70, Ncontrol group=69
	
	
	

	Trial length
	
	
	
	

	
	2 weeks to 1 month
	5 [50, 54, 62, 66, 68]
	0.61 
(0.11 to 1.11)
	.02
	.12

	
	
	NVR group=56, Ncontrol group=55
	
	
	

	
	>1 and ≤2 months
	1 [39]
	-0.07 
(-0.69 to 0.55)
	.82
	

	
	
	NVR group=20, Ncontrol group=20
	
	
	

	
	>2 and ≤3 months
	1 [40]
	-0.15 
(-0.83 to 0.54)
	.68
	

	
	
	NVR group=17, Ncontrol group=16
	
	
	


aVR: virtual reality.



Table S10. Subgroup analyses of arm and hand motor ability as assessed by the Manual Function Test (MFT).
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	1 [46]
	-0.52 
(-1.30 to 0.26)
	.19
	.03

	
	
	NVRa group=13, Ncontrol group=13
	
	
	

	
	Older (≥60.36)
	3 [37, 48, 49]
	0.47 
(0.01 to 0.92)
	.05
	

	
	
	NVR group=38, Ncontrol group=38
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	3 [37, 46, 49]
	0.18 
(-0.64 to 1.00)
	.67
	.87

	
	
	NVR group=38, Ncontrol group=38
	
	
	

	
	Chronic stroke
	1 [48]
	0.27 
(-0.50 to 1.04)
	.49
	

	
	
	NVR group=13, Ncontrol group=13
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	2 [46, 48]
	-0.12 
(-0.90 to 0.65)
	.76
	.19

	
	
	NVR group=26, Ncontrol group=26
	
	
	

	
	Commercial game
	2 [37, 49]
	0.56 
(-0.11 to 1.23)
	.10
	

	
	
	NVR group=25, Ncontrol group=25
	
	
	

	Therapy delivery format
	
	
	

	
	VR-supported exercise therapy alone compared with conventional therapy
	2 [37, 48]
	0.23 
(-0.35 to 0.81)
	.44
	.95

	
	
	NVR group=23, Ncontrol group=23
	
	
	

	
	VR-supported exercise therapy + conventional therapy compared with conventional therapy
	2 [46, 49]
	0.18 
(-1.18 to 1.53)
	.80
	

	
	
	NVR group=28, Ncontrol group=28
	
	
	

	Similarity of intervention duration between groups
	
	
	

	
	Same intervention duration in both VR and control groups
	2 [37, 48]
	0.23 
(-0.35 to 0.81)
	.44
	.95

	
	
	NVR group=23, Ncontrol group=23
	
	
	

	
	Longer intervention duration in VR groups
	2 [46, 49]
	0.18 
(-1.18 to 1.53)
	.80
	

	
	
	NVR group=28, Ncontrol group=28
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	2 [37, 48]
	0.23 
(-0.35 to 0.81)
	.44
	.95

	
	
	NVR group=23, Ncontrol group=23
	
	
	

	
	>15
	2 [46, 49]
	0.18 
(-1.18 to 1.53)
	.80
	

	
	
	NVR group=28, Ncontrol group=28
	
	
	

	Trial length
	
	
	
	

	
	2 weeks to 1 month
	2 [37, 46]
	-0.20 
(-0.88 to 0.47)
	.56
	.09

	
	
	NVR group=23, Ncontrol group=23
	
	
	

	
	>1 and ≤2 months
	2 [48, 49]
	0.57 
(-0.01 to 1.15)
	.05
	

	
	
	NVR group=28, Ncontrol group=28
	
	
	


aVR: virtual reality.



Table S11. Subgroup analyses of hand motor ability as assessed by the Jebsen Hand Function Test (JHFT).
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	2 [41, 58]
	1.58 
(-1.43 to 4.59)
	.30
	.41

	
	
	NVRa group=36, Ncontrol group=33
	
	
	

	
	Older (≥60.36)
	2 [36, 65]
	0.31
(-0.25 to 0.86)
	.28
	

	
	
	NVR group=34, Ncontrol group=34
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	3 [36, 41, 65]
	0.25 
(-0.16 to 0.67)
	.24
	<.001

	
	
	NVR group=46, Ncontrol group=45
	
	
	

	
	Chronic stroke
	1 [58]
	3.12 
(2.26 to 3.98)
	<.001
	

	
	
	NVR group=24, Ncontrol group=22
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	3 [41, 58, 65]
	1.22 
(-0.49 to 2.93)
	.16
	.19

	
	
	NVR group=58, Ncontrol group=55
	
	
	

	
	Commercial game
	1 [36]
	-0.05 
(-0.85 to 0.75)
	.91
	

	
	
	NVR group=12, Ncontrol group=12
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	1 [41]
	0.05 
(-0.77 to 0.86)
	.91
	.20

	
	
	NVR group = 12, Ncontrol group = 11
	
	
	

	
	>15
	2 [58, 65]
	1.81 
(-0.73 to 4.35)
	.16
	

	
	
	NVR group=46, Ncontrol group=44 
	
	
	


aVR: virtual reality.



Table S12. Subgroup analyses of independence in day-to-day activities as assessed by the modified Rankin Scale (mRS).
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	1 [52]
	0.99 
(-0.26 to 2.25)
	.12
	.46

	
	
	NVRa group=6, Ncontrol group=5
	
	
	

	
	Chronic stroke
	1 [52]
	0.46 
(-0.16 to 1.08)
	.14
	

	
	
	NVR group=20, Ncontrol group=21
	
	
	


aVR: virtual reality.



Table S13. Subgroup analyses of quality of life as assessed by the Stroke Impact Scale (SIS) total score.
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	2 [53, 54]
	0.49 
(-0.11 to 1.10)
	.11
	.04

	
	
	NVRa group=21, Ncontrol group=22
	
	
	

	
	Older (≥60.36)
	1 [30]
	-0.20 
(-0.46 to 0.06)
	.13
	

	
	
	NVR group=117, Ncontrol group=118
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	1 [30]
	-0.20 
(-0.46 to 0.06)
	.13
	.04

	
	
	NVR group=117, Ncontrol group=118
	
	
	

	
	Chronic stroke
	2 [53, 54]
	0.49 
(-0.11 to 1.10)
	.11
	

	
	
	NVR group=21, Ncontrol group=22
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	2 [53, 54]
	0.49 
(-0.11 to 1.10)
	.11
	.04

	
	
	NVR group=21, Ncontrol group=22
	
	
	

	
	Commercial game
	1 [30]
	-0.20 
(-0.46 to 0.06)
	.13
	

	
	
	NVR group=117, Ncontrol group=118
	
	
	

	Therapy delivery format
	
	
	

	
	VR-supported exercise therapy alone compared with no therapy
	1 [30]
	-0.20 
(-0.46 to 0.06)
	.13
	.04

	
	
	NVR group=117, Ncontrol group=118
	
	
	

	
	VR-supported exercise therapy + conventional therapy compared with conventional therapy
	2 [53, 54]
	0.49 
(-0.11 to 1.10)
	.11
	

	
	
	NVR group=21, Ncontrol group=22
	
	
	

	Trial length
	
	
	
	

	
	2 weeks to 1 month
	2 [53, 54]
	0.49 
(-0.11 to 1.10)
	.11
	.04

	
	
	NVR group=21, Ncontrol group=22
	
	
	

	
	>1 and ≤2 months
	1 [30]
	-0.20 
(-0.46 to 0.06)
	.13
	

	
	
	NVR group=117, Ncontrol group=118
	
	
	


aVR: virtual reality.
Table S14. Subgroup analyses of quality of life as assessed by the Stroke Impact Scale (SIS) hand function score.
	[bookmark: _Hlk89753661]Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	1 [44]
	0.15 
(-0.33 to 0.63)
	.54
	.35

	
	
	NVRa group=33, Ncontrol group=35
	
	
	

	
	Older (≥60.36)
	1 [10]
	-0.13 
(-0.46 to 0.20)
	.44
	

	
	
	NVR group=71, Ncontrol group=70
	
	
	


aVR: virtual reality.



Table S15. Subgroup analyses of upper extremity use in daily life measured as assessed by the Motor Activity Log (MAL) quality of movement.
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	5 [40, 50, 51, 53, 61, 64]
	0.53 
(-0.14 to 1.20)
	.12
	.87

	
	
	NVRa group=62, Ncontrol group=59
	
	
	

	
	Older (≥60.36)
	1 [61]
	0.43 
(-0.51 to 1.36)
	.37
	

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	1 [61]
	0.43 
(-0.51 to 1.36)
	.37
	.87

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	
	Chronic stroke
	5 [40, 50, 51, 53, 61, 64]
	0.53 
(-0.14 to 1.20)
	.12
	

	
	
	NVR group=62, Ncontrol group=59
	
	
	

	Type of VR program used
	
	
	
	

	
	Specialized program designed for rehabilitation
	5 [40, 50, 53, 61, 64]
	0.61 
(-0.10 to 1.31)
	.09
	.34

	
	
	NVR group=50, Ncontrol group=48
	
	
	

	
	Commercial game
	1 [51]
	0.15 
(-0.46 to 0.76)
	.63
	

	
	
	NVR group=21, Ncontrol group=20
	
	
	

	Therapy delivery format
	
	
	

	
	VR-supported exercise therapy alone compared with no therapy
	1 [61]
	0.43 
(-0.51 to 1.36)
	.37
	.88

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	
	VR-supported exercise therapy alone compared with conventional therapy
	3 [50, 51, 64]
	0.37 
(-0.52 to 1.26)
	.42
	

	
	
	NVR group=36, Ncontrol group=34
	
	
	

	
	VR-supported exercise therapy + conventional therapy compared with conventional therapy
	2 [40, 53]
	0.82 
(-0.71 to 2.34)
	.29
	

	
	
	NVR group=26, Ncontrol group=25
	
	
	

	Similarity of intervention duration between groups
	
	
	

	
	Same intervention duration in both VR and control groups
	3 [50, 51, 64]
	0.37 
(-0.52 to 1.26)
	.42
	.93

	
	
	NVR group=36, Ncontrol group=34
	
	
	

	
	Longer intervention duration in VR groups
	1 [61]
	0.43 
(-0.51 to 1.36)
	.37
	

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	3 [50, 51, 64]
	0.37 
(-0.52 to 1.26)
	.42
	.93

	
	
	NVR group=36, Ncontrol group=34
	
	
	

	
	>15
	1 [61]
	0.43 
(-0.51 to 1.36)
	.37
	

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	Trial length
	
	
	
	

	
	2 weeks to 1 month
	4 [50, 51, 53, 64]
	0.68 
(-0.22 to 1.57)
	.14
	.59

	
	
	NVR group=45, Ncontrol group=43
	
	
	

	
	>1 and ≤2 months
	1 [61]
	0.43 
(-0.51 to 1.36)
	.37
	

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	
	>2 and ≤3 months
	1 [40]
	0.09 
(-0.59 to 0.78)
	.79
	

	
	
	NVR group=17, Ncontrol group=16
	
	
	


aVR: virtual reality.


Table S16. Subgroup analyses of upper extremity use in daily life as assessed by the Motor Activity Log (MAL) amount of use.
	Moderating factors
	Number of trials analyzed and number of participants involved
	Standardized mean difference 
(95% CI)
	Between-group difference, P value
	Subgroup difference, P value

	Age (years)
	
	
	
	

	
	Younger (<60.36)
	4 [40, 50, 53, 64]
	0.20 
(-0.24 to 0.65)
	.37
	.47

	
	
	NVRa group=41, Ncontrol group=39
	
	
	

	
	Older (≥60.36)
	1 [61]
	0.59 
(-0.36 to 1.53)
	.22
	

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	Stroke recovery stage
	
	
	
	

	
	Subacute stroke
	1 [61]
	0.59 
(-0.36 to 1.53)
	.22
	.47

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	
	Chronic stroke
	4 [40, 50, 53, 64]
	0.20 
(-0.24 to 0.65)
	.37
	

	
	
	NVR group=41, Ncontrol group=39
	
	
	

	Therapy delivery format
	
	
	

	
	VR-supported exercise therapy alone compared with no therapy
	1 [61]
	0.59 
(-0.36 to 1.53)
	.22
	.69

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	
	VR-supported exercise therapy alone compared with conventional therapy
	2 [50, 64]
	0.32 
(-0.88 to 1.52)
	.60
	

	
	
	NVR group=15, Ncontrol group=14
	
	
	

	
	VR-supported exercise therapy + conventional therapy compared with conventional therapy
	2 [40, 53]
	0.11 
(-0.44 to 0.66)
	.69
	

	
	
	NVR group=26, Ncontrol group=25
	
	
	

	Similarity of intervention duration between groups
	
	
	

	
	Same intervention duration in both VR and control groups
	2 [50, 64]
	0.32 
(-0.88 to 1.52)
	.60
	.73

	
	
	NVR group=15, Ncontrol group=14
	
	
	

	
	Longer intervention duration in VR groups
	1 [61]
	0.59 
(-0.36 to 1.53)
	.22
	

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	Intervention duration in VR groups (hours)
	
	
	

	
	≤15
	2 [50, 64]
	0.32 
(-0.88 to 1.52)
	.60
	.73

	
	
	NVR group=15, Ncontrol group=14
	
	
	

	
	>15
	1 [61]
	0.59 
(-0.36 to 1.53)
	.22
	

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	Trial length
	
	
	
	

	
	2 weeks to 1 month
	3 [50, 53, 64]
	0.24 
(-0.45 to 0.93)
	.49
	.74

	
	
	NVR group=24, Ncontrol group=23
	
	
	

	
	>1 and ≤2 months
	1 [61]
	0.59 
(-0.36 to 1.53)
	.22
	

	
	
	NVR group=9, Ncontrol group=9
	
	
	

	
	>2 and ≤3 months
	1 [40]
	0.14 
(-0.55 to 0.82)
	.70
	

	
	
	NVR group=17, Ncontrol group=16
	
	
	


aVR: virtual reality.
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