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Objective 

To demonstrate the effect and mechanism of the end-effector type rehabilitation robot 

(Morning-walk) for stroke patients. 

Methods 

Stroke patients with functional ambulatory category scale 2 or higher were included in this 

study. Patients were randomly assigned to one of two groups: 30 minutes of training with 

Morning walk, a lower limb rehabilitation robot, plus 1 hour of conventional physiotherapy 

or 30 minutes of training with ergometer plus 1 hour of conventional physiotherapy. All 

patients received rehabilitation five times per week for three weeks. The primary outcome 

was the changes of brain activity evaluated by functional Near-Infrared Spectroscopy. 

(fNIRS) The secondary outcomes were functional ability, assessed using the functional 

ambulatory category scale, modified Barthel index, Berg balance scale, Motricity index, 10 

meter walk test and gait parameters evaluated by motion analysis. All patients were 

evaluated functional ability before and after 3 weeks of rehabilitation. Also, in the case 

group, patients were evaluated brain activity using fNIRS at the first and last session of 

robot assisted gait training. 

Results 

A total of 13 patients were included in analyses. (Case 7, Control 6) Table 1 represents 

baseline characteristics of case and control group. There was no significant difference 

between case group and control group. Table 2 represents the changes of clinical variables 

before and after 3 weeks of rehabilitation. Although not statistically significant, the results 

of 10m walk test, motricity index and Rivermead mobility index were more improved in 

the case group than the control group. Figure 1 represents one example of changes in brain 

activity evaluated by fNIRS at the first and the last session of rehabilitation. Compared to 

resting state, the premotor and motor cortical activities of both affected and unaffected 

side were increased at the end of robot assisted gait training in the first session. The 

premotor and motor cortical activities of both affected and unaffected side were increased 

from the early stage of robot assisted gait training in the last session. Generally, the 



average degree of brain activity in the last session was higher than brain activity in the first 

session. 

Conclusion 

Our results implied that robot assisted gait training with Morning-walk combined with 

conventional physiotherapy improve walking ability. Furthermore, the premotor and 

motor cortical activities of stroke patients were increased with robot assisted gait training. 

These results could provide some explanations for the mechanism of recovery from 

rehabilitation in the stroke patients. For this work, further study will be necessary. 
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Table 1. Baseline characteristics of patients. There was no significant difference between case group and 

control group.



Table 2. The changes of clinical variables before and after 3 weeks of rehabilitation. Although not statistically 

significant, the results of 10m walk test, motricity index and Rivermead mobility index were more improved 

in case group than control group.



Figure 1. The example of changes in brain activity evaluated by fNIRS at the first and the last session of 

rehabilitation using end-effector type rehabilitation robot (Morning walk). This patient was diagnosed with 

Rt. hemiparesis due to Lt. internal capsule infarction. Compared to resting state, the premotor and motor 

cortical activities of both affected and unaffected side were increased at the end of robot assisted gait 

training in the first session. The premotor and motor cortical activities of both affected and unaffected side 

were increased from the early stage of robot assisted gait training in the last session.


