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Introduction 

The purpose of this study is to determine whether fully immersive virtual reality (VR) 

intervention combined with conventional occupational therapy can improve the upper 

limb function more than CR alone in patients with spinal cord injury (SCI). 

Study design and method 

We prospectively enrolled 15 spinal cord injury patients with upper limb dysfunction who

were admitted to our rehabilitation facility. Participants were randomly assigned to either 

the control group (CG) (n = 10) or the experimental group (EG) (n = 5). The CG received 60 

min conventional therapy per day, 4 days per week for 4 weeks. Conventional occupational 

therapy included one-on-one training by the therapist, including shoulder, elbow, wrist 

and finger joint exercises and hand grasping-release tasks, upper extremity strengthening, 

stretching and activities of daily living (ADL) training. The EG received 30 min of VR training 

and 30 min of conventional therapy per day, 4 days per week for 4 weeks. During the VR 

(REHABWARE VRⓇ, Tech village Corp., Korea) training, patients sit in a chair and 

performed six programs (ball throwing, playing xylophones, moving strawberries into the 

bowl, avoiding arrows, shooting at the targets and popping the bubbles). Clinical outcome 

measures included active range of motion (AROM), Manual muscle test(MMT), box and 

block test (BBT), Nine-Hole Peg test, action research arm test (ARAT), Korean version of 

Spinal cord independence measure (K-SCIM). The usability test which consisted of 10 items 

(5-point likert scale) to measure patients’ affection, efficiency and convenience was 

conducted after intervention in the EG. The assessments were performed at the beginning 

(T0) and at the end of the intervention (T1). 

Result 

All subjects completed 16 times of training without drop out. Both groups showed 

improvement in arm function and ADL. Compared with the CG, the EG showed wider range 

of motion in shoulder abduction and shoulder flexion. ARAT score was significantly 

improved after VR therapy. The usability test showed an average score of 4.6 out of 5 

points. 



Conclusion 

This study showed that VR added to conventional occupational therapy produces similar 

results in upper limb function compared to only CR in patients with SCI. Moreover, the VR 

appears to produce high motivation during execution on the assigned tasks. However, 

larger sample size is needed to investigate the effectiveness and efficacy of VR. 

Table 1. Demographics and characteristics of patients

Table 2. Changes between pre-(T0) and post-(T1) treatment


