
뇌신경재활

발표일시및장소: 10 월 18 일(금) 15:05-15:15 Room B(5F) 

OP2-2-6

Effects of training with an exoskeleton type robot on walking ability for 

chronic stroke patients

Cheon Ji Kang1*, Min Ho Chun1†, June Kyung Lee1, Ji Yeon Lee1

Asan Medical Center, Department of Rehabilitation Medicine1

OBJECTIVE 

To investigate the effects of SUBAR®–assisted gait training for patients with chronic stroke. 

METHODS 

Design: This study was a single-blinded, prospective, randomized controlled trial that 

compared the effects of SUBAR®–assisted gait training with those of conventional 

physiotherapy. 

Patients: We enrolled 30 patients from November 2018 to May 2019 at the Asan Medical 

Center. Inclusion criteria were as follow: age ≥ 18 years old; the diagnosis of a stroke (either 

ischemic or hemorrhagic, confirmed by brain computed tomography or magnetic 

resonance imaging); after 6 months of onset; previously an independent walker, Functional 

Ambulatory Category score ≥ 3; the ability to participate in SUBAR®–assisted gait training. 

Patients were excluded if they met any of the following criteria: severe cognitive disorder 

or aphasia that impeded communication; body weight ≥100 kg; height <150 cm; severe 

medical disease affecting the gait; severe neurologic and musculoskeletal disease affecting 

the gait; other disabilities affecting the gait training. 

Intervention: The patients were randomly assigned to one of two groups: 30 minutes of 

training with SUBAR® which is exoskeleton-typed robot (SUBAR® group; n = 15); or 30 

minutes of conventional physiotherapy (control group; n = 15). All received 10 times 

treatment for three weeks. 

Outcome measurements: The primary outcomes were walking ability, assessed using the 

Functional Ambulation Category scale(FAC), and lower limb function, assessed using the 

Motricity Index-Lower(MI), Modified Ashworth Scale(MAS), 10 Meter Walk Test(10MWT), 

Timed Up and Go(TUG), Rivermead Mobility Index(RMI), and Berg Balance Scale 

scores(BBS). Secondary outcomes were a gait analysis using the Optogait®. A gait analysis 

included step length, stride length, single support, double support, cadence, and gait speed. 

All patients were evaluated before and after 10 times rehabilitations. 

RESULTS 

We analyzed 30 patients and there were no lost of follow-up. In SUBAR® group, two 

patients finished nine times treatment. In SUBAR® group, MAS and step length are 

significantly improved after treatments. And SUBAR group showed greater improvement 



in stride length, but not significantly (Table 2). In control group, there are significant 

improved after treatments in BBS, MAS and stride length (Table 2). In step length of the 

affected limb, the SUBAR® group showed greater improvement than the control group, but 

not differ significantly. BBS improved more in control group than the SUBAR® group. And 

there are no differences in other measurements between two groups (Table 3). 

CONCLUSION 

Our results suggest that SUBAR®-assisted gait training has a similar effect as conventional 

therapy. Step length is more improved with SUBAR®-assisted gait training compared with 

conventional physiotherapy in stroke patients. Between two groups, there are similar 

improvements in 10MWT, TUG, MAS, MI, RMI and gait analysis except BBS. 
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