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| Abstract |

Purpose: This study investigated the effects of virtual reality-based task training (VRBTT) using a smart glove on upper extremity
function and activity of daily living in stroke patients.

Methods: Twenty-nine patients with chronic stroke disease were randomly allocated to two groups: the VRBTT group (n=14)
and the control group (n=15). All patients received 30 minutes of standard occupational therapy, 5 times a week, for 8 weeks.
The VRBTT group performed an additional 30 minutes of virtual reality-based rehabilitation training, 5 times a week, for 8 weeks.
Results: Both groups showed significant improvements in upper extremity function, yielding an increase in FMA and K-WMFT
(p<0.05). There was a more significant increase in the VRBTT group before and after interventions (p<0.05). There was no
significant difference in MAS for the control group (p>0.05); however, there was a significant increase for the VRBTT group
(p<0.05). In the activities of daily living, there was a significant difference in the values for K-MBI (p<0.05). In addition, both
groups showed a significant increase for K-MBI and K-RNLI (p<0.05).

Conclusion: This study showed that VRBTT using smart gloves can have a more positive effect on upper extremity function and
activities of daily living in stroke patients than conventional intervention methods. A variety of virtual reality-based contents and

glove-shaped wearable devices will help stroke patients in rehabilitation clinics recover and return to society.
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Table 1. General characteristics of subjects (n=29)
Experimental group Control group
(n=14) (n=15) vt »
Mean+SD Mean+SD

Gender Male 9 7
0.91 0.34

Female 5 8

Type of stroke Infarction 6 5
0.28 0.60

Hemorrhage 8 10

Side of stroke Left 6 8
) 0.32 0.57

Right 8 7
Age (years) 68.29+13.11 64.47+12.13 0.82 0.42
Height (cm) 165.00+6.24 163.40+8.86 0.56 0.58
Weight (kg) 9.59+10.47 66.00+£10.74 -1.55 0.13
MMSE-K (Scores) 25.93+1.73 27.20+2.27 -1.69 0.10

T p < 0.05
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Fig. 1. Smart glove rehabilitation training game.

Fig. 2. Virtual reality-based task training using a smart glove.
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Table 2. Between the two group of homogeneity test (n=29)
Experimental group (n=14) Control group (n=15) t p
U/E Function FMA 47.64+15.26 47.40+14.23 0.04 0.96
MAS 12.50+4.94 11.18+4.56 0.40 0.70
K-WMFT 49.07+24.72 52.87+18.62 -047  0.64
ADL K-MBI 53.50+24.21 69.00+18.29 -1.95 0.06
K-RNLI 48.00+20.05 62.47+21.20 -1.89 0.07

FMA: Fugl-Meyer assessment scale (scores), MAS: motor assessment scale (scores), K-WMFT: Korean Wolf motor function
test (scores), K-MBI: Korean version of modified Barthel index (scores), K-RNLI: Korean version of the reintegration to

normal living index (scores).
* p<0.05
Values: Mean+SD

Table 3. Change Compared After the Interventions (n=29)
Experimental group (n=14) Control group (n=15) t P
FMA 8.07£9.91 1.87+£2.95 2.25 0.04"
MAS 0.79+0.97 0.40+0.83 1.15 0.26
K-WMFT 11.29+13.19 3.27+491 2.14 0.05"
K-MBI 7.07+6.43 3.00+4.00 2.03 0.05"
K-RNLI 7.644+4.05 5.674+6.68 0.95 0.35

FMA: Fugl-Meyer assessment scale (scores), MAS: motor assessment scale (scores), K-WMFT: Korean Wolf motor function
test (scores), K-MBI: Korean version of modified Barthel index (scores), K-RNLI: Korean version of the reintegration to

normal living index (scores).
" p<0.05
Values: Mean+SD
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Table 4. Change in the Both Group Before and After the Interventions (n=29)
Experimental group (n=14) Control group (n=15)
pre post t P pre post t P

FMA 47.64+15.26 55.71+£6.19 -3.05  0.01° 47.40+14.23 49.27+12.82 245 0.03
MAS 12.50+4.94 13.29+4.14 -3.02 0017 11.80+4.56 12.20+3.99 -1.87  0.08
K-WMFT  49.07+24.72 60.36£12.76  -3.20  0.01" 52.87x18.62 56.13+1424  -2.58  0.02°
K-MBI 53.50+24.21 60.57+19.52  -4.12  0.00" 69.00+18.29 72.00£15.16 290 0.01°
K-RNLI 48.00+20.05 55.64+17.46 -7.06  0.00° 62.47+£21.20 68.13£14.82 328 0.01°

FMA: Fugl-Meyer assessment scale (scores), MAS: motor assessment scale (scores), K-WMFT: Korean Wolf motor function
test (scores), K-MBI: Korean version of modified Barthel index (scores), K-RNLI: Korean version of the reintegration to

normal living index (scores).

" p<0.05
Values: Mean+SD
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