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ABSTRACT

Hemiplegic shoulder pain is a common and uncomfortable complication in stroke patients, necessitating effective

rehabilitation therapy to alleviate pain and restore the shoulder joint's range of motion (ROM). In this study, we

developed a shoulder rehabilitation robot equipped with a six-degree-of-freedom (6-DOF) robotic arm capable of

performing abduction, external rotation, and flexion movements for hemiplegic stroke patients. The robot supports

three modes of operation: passive motion, stretching motion for ROM restoration, and active-assisted motion for

strengthening exercises. Usability evaluation of the prototype was conducted with 10 stroke patients with

hemiplegic shoulder pain and five physical therapists. Participants completed questionnaires and interviews after

wearing the prototype, providing valuable feedback on areas for improvement and future development directions.

Compared to widely used upper limb rehabilitation robot such as the Armeo Power, the proposed robot received

positive feedback for its focus on restoring shoulder joint ROM and alleviating pain, as well as for implementing

stretching and active-assisted motion, and applying intention dection and pain management using a six-axis

force-torque sensor. Feedback indicated the need for various and improved fixation devices like handles and

velcro to accommodate patient conditions, as well as the need for convenience in adjusting the robot arm to

different body sizes. These improvements are expected to be addressed in the next prototype, making the

rehabilitation robot more helpful for patients.
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Fig. 2. Usability evaluation of shoulder rehabilitation

robot.

Fig. 1. Shoulder rehabilitation robot with a 6-DOF robot arm.



Table 2. ROM(°) comparison before and after 10 patients’ robot wearing tests.

Table 1. Procedure for usability evaluation.
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Fig. 3. Results of the usability evaluation satisfaction

survey of 10 patients.

Fig. 4. Results of the usability evaluation satisfaction

survey of five physical therapists.
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