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OBJECTIVE 

It is well known that one of the methods of stroke treatment is robotic rehabilitation, which 

can be of some benefit to the patient when applied to the right patient. While robotic 

rehabilitation is increasingly being carried out, there are few attempts to apply a patient’s 

biometric data to robotic rehabilitation. We are trying to use a patient's biometric data and 

rated perceived exertion (RPE) to control the exercise intensity of robotic rehabilitation. 

The purpose of this study is to compare the effect of subjective judgment of the therapist 

only and objective patient's biometric data on the patient's functional change when 

applied for robotic rehabilitation. 

METHODS 

We included stroke patients over the age of 19, who had a gait disturbance (with a duration 

of more than 1 week since stroke). Patients were randomly assigned to one of two groups. 

In one group (case group), exercise intensity was controlled through the patient's heart 

rate and RPE, and the other group (control group) were adjusted for exercise intensity 

according to the know-how of the therapist only. In case group, the exercise intensity was 

raised to the next level when the patient's heart rate reserve was less than 40 percent or 

the borg scale was less than 12 points. All patients were instructed to perform Morning 

Walk®-assisted gait training for 20 minutes five times a week during 3 weeks, and patient's 

functions were evaluated during the first week and last week. We evaluated patient's 

functional ambulation category (FAC), modified barthel index (MBI), berg balance scale 

(BBS) and 10 meter walk test (10MWT). 

RESULTS 

A total of 16 patients were enrolled, of which 6 were in the case group using biometric 

data and 10 were in the control group using the subjective judgment of the therapist. There 

was no significant difference in participant's clinical characteristics between the two 

groups (table1). After robotic rehabilitation, both groups showed improvement in function 

evaluation. In the case group, BMI and 10MWT are significantly improved, and in the 

control group, MBI, BBS, and 10MWT are significantly improved (table2). However, when 



comparing the functional change between the two groups after treatment, there was no 

statistically significant difference (table3). 

CONCLUSION 

In conclusion, adjusting the intensity of robotic therapy through the patient’s heart rate 

and RPE of the patient and through the know-how of the therapist can have a positive 

impact on the patient’s function change. In addition, when the robot intensity was 

adjusted using the patient’s heart rate and RPE, the treatment effect was similar to that of 

the know-how of the therapist. These results show the possibility that one therapist can 

simultaneously treat many patients at robotic rehabilitation. Further research will be 

needed on how to apply biometric data for optimal robotic rehabilitation treatment. <br> 

Acknowledgment: (국)이 연구는 2017 년도 산업통상자원부 및 산업기술평가관리원(KEIT) 

연구비 지원에 의한 연구임('10076752') - (영)This work was supported by the Technology 

Innovation Program (or Industrial Strategic Technology Development Program(10076752, 

Machine learning based personalized lower limb rehabilitation robot system for the patients of 

stroke and Parkinson's) funded By the Ministry of Trade, Industry & Energy(MOTIE, Korea) 

Table 1. Clinicial Characteristics of Participants



Table 2. Functional changes before and after training

Table 3. Comparison of functional differences between case and control group


