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Appendix I. Details of conventional rehabilitation programme.

Training session Components
Physiotherapy (total 1.5 h)
Upper limb training (30 min) Aim: enhance hand and arm functions
Exercise:

e Passive stretching and weight-
bearing exercises
e Assisted or active mobilizing
exercises
e Progressive resisted exercises
* Task-oriented exercises
Lower limb training (60 min) Aim: enhance balance, endurance and
mobility Exercise:
e Passive stretching and warm-up
exercises
e Assisted, active mobilizing, or
progressive resisted exercises
e Static or dynamic standing balance
exercises
e Functional mobility exercises
¢ Gait exercises
e Endurance exercises
Occupational therapy (1.5 h)
Activities of daily living training Aim: enhance daily living functions
Daily task:
e Grooming
Dressing
* Toileting
Bathing
Dinning
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Appendix II. Details of bilateral movement-based computer games.

Game (10 min each)

Target hitting Content: hitting single stationary target
Aim: promote movement and coordination
Mosquito splat hitting  Content: hitting/interacting with multiple moving
targets
Aim: enhance directional control and reaction time
Popaloon Content: interacting with stationary and moving
targets or click on balloons to pop them
Aim: enhance strength, endurance and timing
strategy
Progression:
e Progression is directed by a registered physiotherapist based on whether
the subject moves the paretic arm easily while completing the challenges
and whether the subject feels fatigue after each game.

Level of complexity:

e Moving up the game levels (causal, intermediate and extreme) by
decreasing target size and increasing moving speed.

e Decreasing mouse sensitivity (range 1-15) to increase fine movement
control

¢ Adding weight to the handlebar (0.45 kg for each increment)
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Appendix III. Linear mixed-effects models of the between-groups effects of bilateral movement-based computer games + conventional
rehabilitation programme (BMCG + CR) and video-directed exercise and conventional rehabilitation programme (VDE + CR).

Estimate Standard error p-value 95% CI

FMA-UE: 0-66, higher better

Month 1 (mid-intervention) 6.31 1.12 <0.001 4.07 8.54

Month 2 (post-intervention) 4.15 0.69 <0.001 2.79 5.52

Month (1 month follow-up) 2.93 0.55 <0.001 1.84 4.03
ARAT: 0-57, higher better

Month 1 (mid-intervention) 4.39 1.70 0.012 1.01 7.77

Month 2 (post-intervention) 3.47 1.20 0.005 1.09 5.85

Month 3 (1 month follow-up) 2.51 0.80 0.002 0.92 4.09
GS, paretic

Month 1 (mid-intervention) 2.27 0.55 <0.001 2.23 3.77

Month 2 (post-intervention) 1.58 0.48 0.002 0.62 2.54

Month 3 (3-month follow-up) 0.86 0.34 0.014 0.18 1.55
GS, non-paretic

Month 1 (mid-intervention) 2.27 0.54 <0.001 1.19 3.35

Month 2 (post-intervention) 1.58 0.48 0.001 0.62 2.53

Month 3 (3-month follow-up) 0.86 0.34 0.014 0.18 1.55
PCS: 0-100, higher better

Month 1 (mid-intervention) 1.45 1.05 0.169 -0.63 3.53

Month 2 (post-intervention) 0.28 0.65 0.671 -1.01 1.56

Month 3 (1 month follow-up) 0.16 0.42 0.705 -0.68 0.99
MCS: 0-100, higher better

Month 1 (mid-intervention) 1.54 1.77 0.386 -1.98 5.06

Month 2 (post-intervention) 0.91 0.88 0.306 -0.84 2.65

Month 3 (1 month follow-up) 0.94 0.73 0.203 -0.51 2.38

FMA-UE: Fugl-Meyer Assessment of Upper Extremity; ARAT: Action Research Arm Test; GS: Grip Strength; PCS: Physical Component Summary; MCS: Mental
Component Summary; 95% CI: 95% confidence interval.
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Appendix IV. Linear mixed-effects models of the within-group effects of bilateral movement-based computer games + conventional
rehabilitation programme (BMCG + CR) and video-directed exercise and conventional rehabilitation programme (VDE + CR).

JRM

JRM

JRM

Estimate Standard error p-value 95% CI

FMA-UE
BMCG + CR

Month 1 (mid-intervention) vs Baseline 9.96 0.79 <0.001 8.07 11.53

Month 2 (post-intervention) vs Baseline 7.41 0.48 <0.001 6.47 8.36

Month 3 (1 month follow-up) vs Baseline 5.87 0.38 <0.001 5.11 6.63
Maintenance effects

Month 2 (post-intervention) vs Month 3 (1 month follow-up) 2.71 0.40 <0.001 1.92 3.52
VDE + CR

Month 1 vs Baseline 3.66 0.80 <0.001 2.07 5.24

Month 2 vs Baseline 3.26 0.49 <0.001 2.28 4.24

Month 3 vs Baseline 2.94 0.40 <0.001 2.04 3.84
Maintenance effects

Month 2 vs month 3 2.27 0.42 0.45 1.44 3.10
ARAT
BMCG + CR

Month 1 (mid-intervention) vs Baseline 8.70 1.20 <0.001 6.32 11.07

Month 2 (post-intervention) vs Baseline 6.91 0.83 <0.001 5.26 8.57

Month 3 (1 month follow-up) vs Baseline 5.38 0.56 <0.001 4.28 6.49
Maintenance effects

Month 2 vs month 3 2.65 0.64 <0.001 1.37 3.92
VDE + CR

Month 1 (mid-training) vs Baseline 4.31 1.21 0.001 1.09 6.71

Month 2 (post-training) vs Baseline 3.44 0.86 <0.001 1.73 5.15

Month 3 (1 month follow-up) vs Baseline 2.51 0.80 0.002 0.92 4.09
Maintenance effects

Month 2 vs month 3 1.77 0.67 0.010 0.44 3.10
GS, paretic
BMCG + CR

Month 1 (mid-training) vs Baseline 8.67 2.55 0.001 3.60 13.73

Month 2 (post-training) vs Baseline 2.46 0.34 <0.001 1.79 3.12

Month 3 (1 month follow-up) vs Baseline 1.80 0.24 <0.001 0.18 1.55
Maintenance effects

Month 2 vs month 3 0.45 0.49 0.359 0.52 1.42
VDE + CR

Month 1 (mid-training) vs Baseline 0.73 0.39 0.063 0.042 1.51

Month 2 (post-training) vs Baseline 0.88 0.35 0.013 0.19 1.57

Month 3 (1 month follow-up) vs Baseline 0.93 0.25 <0.001 0.44 1.42
Maintenance effects

Month 2 vs Month 3 0.99 0.50 0.050 0.00 1.99
GS, non-paretic
BMCG + CR

Month 1 (mid-training) vs Baseline 3.01 0.38 <0.001 2.25 3.77

Month 2 (post-training) vs Baseline 2.46 0.33 <0.001 1.79 3.12

Month 3 (1 month follow-up) vs Baseline 1.80 0.24 <0.001 1.32 2.27
Maintenance effects

Month 2 vs month 3 0.45 0.48 0.353 0.51 1.41
VDE + CR

Month 1 (mid-training) vs Baseline 0.73 0.39 0.063 0.04 1.51

Month 2 (post-training) vs Baseline 0.88 0.35 0.013 0.19 1.57

Month 3 (1 month follow-up) vs Baseline 0.93 0.25 <0.001 0.44 1.42
Maintenance effects

Month 2 vs Month 3 0.99 0.50 0.050 0.00 1.99
PCs
BMCG + CR

Month 1 (mid-training) vs Baseline 3.58 0.74 <0.001 2.12 5.04

Month 2 (post-training) vs Baseline 1.88 0.45 <0.001 0.99 2.78

Month 3 (1 month follow-up) vs Baseline 1.57 0.29 <0.001 0.99 2.15
Maintenance effects

Month 2 vs Month 3 0.06 0.78 0.938 -1.62 1.50
VDE + CR

Month 1 (mid-training) vs Baseline 2.13 0.74 0.005 0.65 3.61

Month 2 (post-training) vs Baseline 1.61 0.47 0.001 0.68 2.53

Month 3 (1 month follow-up) vs Baseline 1.41 0.30 <0.001 0.81 2.01
Maintenance effects

Month 2 vs month 3 0.06 0.78 0.938 -1.50 1.62
MCS
BMCG + CR

Month 1 (mid-training) vs Baseline 3.67 1.25 0.004 1.19 6.14

Month 2 (post-training) vs Baseline 2.46 0.61 <0.001 1.25 3.68

Month 3 (3-month follow-up) vs Baseline 2.56 0.51 <0.001 1.55 3.57
Maintenance effects

Month 2 vs month 3 2.62 1.08 0.017 0.47 4.77

(Contined)
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Appendix IV (continues...). Linear mixed-effects models of the within-group effects of bilateral movement-based computer games +
conventional rehabilitation programme (BMCG + CR) and video-directed exercise and conventional rehabilitation programme (VDE + CR).

Estimate Standard error p-value 95% CI
VDE + CR
Month 1 (mid-training) vs Baseline 2.12 1.26 0.095 0.38 4.63
Month 2 (post-training) vs Baseline 1.56 0.63 0.015 0.30 2.81
Month 3 (1 month follow-up) vs Baseline 1.62 0.52 0.002 0.59 2.66
Maintenance effects
Month 2 vs month 3 0.92 1.55 0.557 -4.01 2.17

FMA-UE: Fugl-Meyer Assessment of Upper Extremity; ARAT: Action Research Arm Test; GS: Grip Strength; PCS: Physical Component Summary; MCS: Mental
Component Summary; BMCG + CR: bilateral movement-based computer game and conventional rehabilitation programme; VDE + CR: video-directed exercise
and conventional rehabilitation programme; 95% CI: 95% confidence interval.

J Rehabil Med 54, 2022




p. 6 of 7

Bilateral movement-based computer gaming

‘Alewiwing jusuodwo) |eUd (SO Adewwing juauodwo) [BdISAUd 1SDd ‘Yibuails duo SO {3S9] Wy Yd1easay Uody :1vdy

'109}J2 auljdseq Yim pajsnipe sisAjeue (YAODNY) 20URLIBAOD JO SISAjeue Aq pauieiqo aJe 3099 UOIJUdAISIUl JO sanjeA-d

*aulj@seq wolj sabueyd ayj ul SduaYIp ueaw ay] :sabueyd uesp

L¥'0 '¥S°0 (6€°8 '82°0-) LZ'0TF90'¥ (¥6'8 ‘9%°0) 95°6F0L ¥ €€°0 '66°0 (bS'ET "bb'E) 28°6F61'8 (£8°0T ‘2T°2) TL'TTF0S'9 (dn-mojjoy yauows 1) € YIUOW
LP'0 '€S°0 (€2°9 '86°0-) ¥S'8FE€9'C (602 'v8°0-) ¥6'8FET'E 85°0 ‘T€°0 (b8°0T ‘0b'T) 8T°6FCT'9 (9£°£ '€€°0) 96'6F 10" (uonuanuzyul-ysod) Z YIUOW
€6'0 '10°0 (bS'S '0L°T-) LS'8FC6'T (bE'S 'v2'T-) TP'LFS0'T 9€'0 ‘'s8°0 (Sb'L 'v£'0-) 96'LFSEE (£6'9 'S0°0) LT'6FTS'E (uonuanszyul-piu) T YIUOW SOW
S6'0 'T0°0 (¢€'s '26'0) TT'SFCT'E (21°L '28'T) 86'SFLY' ¢ €9°0 ‘€2°0 (€1°9 '2£°0-) 99'9F0L'C (882 '1T°€) 6E£°9F6V'S (dn-mojjoy yauow T) € Yuow
££°0 '60°0 (9£°T ‘2€°0) 95 vF¥C'C (679 'S£°0) ET'9FLY'E Sv°0 ‘85°0 (¥8't '9b'2-) TT'LF6T'T (21°2'89'2) ¥6'SF06'H (uonuanzyui-3sod) Z YIuoOW
G20 '0T°0 (91°€ 'ST°0-) €0'VFSH'T (80°G "v¥'0) ¥T'SFIL'T S€'0 '88°0 (€2'v '2b'0-) ¢S VF06'T (1€°9 'v2T'2) SV'SFLC Y (uonuanszyul-piu) T YIUOW SOd
22°0 '8S°T (5£°0 '90°2-) vE'€F99°0- (8%°C '10°0) 8£°C¢FSC'T S.°0'0T°0 (zze 'sv'T-) ¥S'HF88°0 (6£°C 'ST'0) 0" €FCS'T (dn-mojjoy yyuow 1) € Yuow
8€'0 '8£°0 (¢9'1 'ST'T-) OV'€F8T°0- (T0°€ '69°0) T9°'ZFS8'T 95°0 ‘S€°0 (52'€ 'S8'0-) 66'€F0C'T (85°Z '80°0) YE'EFEE'T (uonuanizyul-3sod) Z Yjuow
210 ‘6v°C (20°0 ‘69°¢-) 0T’ E€FEE T~ (80°'T ‘¢6°0-) ST'ZF80°0 69°0 '9T°0 (8T '#S°T-) €6'CFE0°0- (6T°'T '#9°0-) Sb'CFLT'0 (uonuansyul-piw) T YjuolW  d13aJed-uou ‘s9
21°0'SS°C (SL'v '€S°T) I8 EFPT'E (£6°0 ‘T¥°0) ¥6'TFES'T T10°0 ‘86'9 (£v'8 '69°2) T9'SF8S'S (¥9'9 '88°'2) €0'SFIL'V (dn-mojjoy yauows 1) € YIUOW
£0°0 'TP'E (Lb°€ '9L°0) TTEFTT'T (TT°0 ‘05°0) SECZFST'T £00°0 ‘00°8 (989 'v0°2) 69V FSt't (96°9 '95°2) 68°'SFIL Y (uonuanuzyul-ysod) Z YIUOW
200°0 ‘0T'TT (S£°T '8T°0) 98°TF£L6°0 (£€'T '25°0-) ¥T'TFEL'O 600°0 ‘S¥°L (20°C 'v9°0) 59'zF8E'E (18°€ '8€"T) ST'€F09'C (uonuanszyul-piut) T YIUOW onadted ‘'so
02'0 ‘89'T (2h'€T 'v2’S) 89'6FEE'6 (bp'6 '€8°T) 65'8F¥9'S €00°0 ‘69°6 (€087 'S8°S) S8'TTFH6'TT (0t'2T '99°TT) 6EVTFED LT (dn-mojjoy yyuows 1) € YIuow
%0 ‘19°0 (0v'2T ‘0T'b) €8'6F5T'8 (80'9 ‘TT°T) 09'SF6S'E 200°0 ‘£5°0T (EY'ST ‘0T'H) €0°TTFIL'6 (2261 '12°6) LOVIFLY T (uonuanzyul-3sod) Z YjuoW
£9°0 ‘8T°0 (v€°0T ‘64°€) 2T°8F26'9 (81°Z ‘8T°0-) £L9'ZF00'T 200°0 ‘ST'TT (6T°TT ‘sL°€) (b LFLY L (2521 '10°S) 90°0TF£L'8 (uonuaAyuI-pIW) T YIUOW 1vav
#00°0 ‘€5°6 (T£°0T '6£°9) ¥9'¥FSL'8 (22’01 '09°€) 9¥°LFT6°9 T00°0 ‘82T (£9°LT '26°0T) 95 9F6C ¥T (88°€T ‘26°T) 64°0TF08°LT (dn-mojjoy yauow 1) € Yuow
£00°0 ‘12’8 (S6°8 '88'S) €9°€FCH 'L ($9'9 ‘18'T) v¥'SFEC Y T00°0> ‘£8'8T (£t°ST '88'8) TH'9F8T'CT (€5°8T “£9°TT) 8T'6F0T'ST (uonuanizyul-3sod) Z Yjuow
€00°0 'LL'6 (£9°G '98°2) 60°EFLT ¢ (bE'Y 'TC'T) ESEFLLT T00°0 '02°CT (0" TT '82°S) L¥'GF65°8 (8621 ‘2¢’L) €L°LFT'0T (uouaAIRIUI-pIW) T YIUOW 3IN-VIW4
(1D %G6) (1D %G6) (1D %656) (12 %G6)
as Fsabueyd ues as Fsabueyd uesa as Fsabueyd uea ds Fsabueyd ueap
anjea-d (yz=u) (z1=U) sanjea-d (cz=u) (og=u)
‘(8¢ ‘T)4 () W2 + 3an (€) ¥ + 20IWg ‘(6v '1)4 (2) 9o +3an (1) 9D + 90Ig

(99 01 0t IN-VIN4) JusWIRdW] PiA 0F [EWIUI

(6€ 01 0 IN-VIN4) JuBWIEdW] S19ASS 0) 91RI9POIN

At=1p

(34025 (3IN-VYIW4) ANwau3x3 Joddn Jo Juawssassy JoAa-16n4 Aq payisse|d) sdnoibgns Ajoeded qui Jaddn Jo) aduelieA Jo sisAjeue Aem-auQ "ep xipuaddy

NIl NIl

J Rehabil Med 54, 2022



p. 7 of 7

Bilateral movement-based computer gaming

‘Alewiwing juasuodwo) [ejudy (SO ‘Adewwins juauodwo) |edIsAUd 1SDd ‘Yibuaals duo SO {3S9l WUy YdoIeasay Uonoy 1vdy ANwauix3 Jaddn Jo Juswssassy J9A3N-16Nd :3N-VIiNd

'109)J2 auljdseq Yim pajsnipe sisAjeue (YAODNY) 20UBRLIBAOD JO SISAjeue Aq pauieiqo aJe 3099 UOIJUdAISIUI JO sanjeA-d

*aulj@seq wolj sabueyd ayj ul eduIaYIp ueaw ay] :sabueyd uesp

£2°0'€TT
€0 ‘T6°0
16°0 '¢10°0
ST0'0 ‘8€°0
09°0 ‘82°0
0800 ‘0T°€
90'0 ‘0L°€
95°0 'bE°0
S0°0 ‘66'€
60'0 ‘90°€
£20°0 ‘0TS
900°0 ‘'92'8
$20°0 ‘St°S
90'0 ‘29°€
890°0 ‘L¥'E
1000 'Tt'CT
T00°0> ‘86'+T
100°0> '49'HT

(€¥'8 '90°2) TL'LF¥C'S
(19°9 'b1°0-) LT'8FVTE
(42°S 'p¥°0-) €5°LFL9'C
(89" 'SE€°0) ST'SFTS'T
(6v°€ '88°0-) 6T°SFOE'T
(86'C '£0°'T-) 16+ F56°0
(9T°T "16°T-) TL'EFLEO-
(€T°C '88°0-) S9°€F€9°0
(250 '€1°2-) 2T EF18°0~
(LL°€ LT T) ST'EFLY'C
(68°C ‘'28°0) TS'ZFS8'T
(S6°T '9T°0) LT'ZFSO'T
(8€"€T '90'Y) 0 TTFCL'8
(2L 11 'vT€E) LTOTF8Y'L
(40°6 '¥8'T) 2L 8F¥¥'S
(2b'TT '8£°S) ¥8'9F09'8
(65'8 'Sb'v) T0°'SF2S'9
(SE'S '£5'2) 9€€F96'E

(€5°0T ‘21°2) SO'TTF2E'9
(62°L'TT'T) ET'8F 0TV
(€8'% '99°0-) TT°'LF60°C
(b0°2 '68°'T) 9L 9F Lb'¥
(£€'S '80°0) S6'9F ¢L'C
(88°G '69°T) 0S'SF6L'E
(LT°€ '22°0-) LY v F8P'T
(29'2 '8%°0-) LO'VFLO'T
(€2'T '28°'0-) 69°CF 020
(26'9 '65°2) 0L'SFIL' ¥
(ceL'eb'2) 0€9F€8Y
(82'¥ '€0°2) S6'CFOT'E

(80°TZ ‘26°0T) 9€°ETF00°'9T

(8%°8T "v1'8) 09 ETFIEET
(L9°€T '61°9) €86 F£6'6

(28°'6T '£8°CT) ¥T'6 FHE 9T

(ST°£T '84°0T) 8E'8F L6'ET
(2921 'v2°L) 80'LFE6'6

€£°0'21°0
9,0 '0T'0
LS50 ‘€€°0
28'0 ‘'s0°0
¥£°0 '2T°0
£L70'60°0
96'0 ‘200°0
8£°0 '80°0
€9°0 '¥2°0
ST0°0 ‘6v°9
8T0°0 ‘ST'9
0T0°0 ‘S¥°L
0%0°0 ‘95
020°0 ‘26°S
S0°0 ‘'96°€
100°0> ‘2T'CT
T00°0> '¥£°S¢
100°0> ‘89'9T

(84'8 '¥1'2-) 00°CTF2E'E
(899 '€8°'T-) SE'6FEV'T
(90°S ‘T£°2-) ¥S'8FLT'T
(S8°249'2) 69°'SF9T'S
(06'9 ‘T¥'2) €6’V FS9'v
(52°S '65°T) 2Oy Fev'e
(90°2 '90°0-) ¢€ZF00'T
(6v°C '1€°0) 6ECFOP'T

(19°0 “£5°T-) OV'TF F8¥°0-
(66°€ "PT°T) ET'EFLS'C
(68°C '£0°0-) STEFIY'T
(80°T ‘8v°0-) TL'TF0E0
(¥6'8 'SP'E) €0'9F6T'9
(259 '50'2) 16V F6C'1
(69°€ '92°T) 89'CF8¥'C
(6£°6 '19'%) ¥2'SF00°L
(€2°2'90°€) LSV FPT'S
(9v'v "bb'T) TEEFS6'C

(91T ‘ST'E) LO'TTF99'8
(S9°TT ‘9T°0-) L8 TTFSL'S
(¢6'0TF8€°0) 09'0TF59'S
(022 '$€°T) OV'9FCS'¥
(6£°£'00°2) 28'SF06'Y
(02'S ‘€v°0) 6L+ F28'C
(b2'T '£2°0-) 2S'TF66°0
(68°C 'v€'0) 95°CFC9'T
(9€°'T ‘9T°T-) ¥S'TFOT'0
(€42 'SE°E) TV v F¥S'S
(529 “Lb'2) 08'EFSEY
(€0'v '€8°0) TTEFEY'T
(10°1T '££°9) TEVTF68ET
(61°8T ‘65°'S) L9 CTF68'TT
(52°6 '80°2) 0T°LFL9'S
(££°T2'06°TT) C6'6 F£8°9T
(6€'8T '¥6°6) 6v'8FLT'PT
(02T ‘6%°S) ¥6'9F +6'8

(dn-mojjoy yauow 1) € Yuow
(uonuantui-3sod) z yuow
(uonuaAI3uI-pIW) T YIUOW

(dn-mojjoy yyuows 1) € Yuow
(uonuansjui-isod) z yuop
(uonuansziul-piu) T YIUOW

(dn-mojjoy yyuow 1) € YIuow
(uonuanujul-3sod) z yuop
(uonuaAsyuI-piw) T YIuoW

(dn-mojjoy yauow 1) € Yuow
(uonuansaiui-3sod) z Yuopw
(uonuaAI3UI-pIW) T YIUOW

(dn-mojjoy yyuows 1) € Yuow
(uonuansjui-isod) z yuop
(uonuansziuI-piL) T YIUOW

(dn-mojjoy yauow 1) € Yuow
(uonuantjui-i3sod) z yuow
(uonuaAIRIUI-pIW) T YIUOW

SOW

SOd

J3aJded-uou ‘s

onaJed ‘so

1vdv

3N-VINd

anjea-d
‘(15 ‘T)4

(1D %56)
as Fsabueyd uesa

(12 %G6)
as Fsabueyd uesa

(sz=uv)
() W2 + 3an

(6z=U)
(€) WD + DoWg

sonjen-d
‘(9g "1)4

(1D %56)
as Fsabueyd uea

(1D %S6)
ds Fsabueyd ueap

(1z=u)
(2) 9o +3an

(81=U)
(1) 9D + 90Ig

©X041S J91je S)ooM 85 9)0115-1S0d

SYo9M Q < DU} 9X0135-1S0d

At=1p

(s329Mm g ueyl aJow pue ssd| 10 sy@am 8) sdnolbgns awliy 9>043s-3s0d 10} dduUelIRA JO SISAjleue Aem-auQ "qA Xipuaddy

NIl

Nl

J Rehabil Med 54, 2022



