KNEESUP Compact Rehabilitation System
The KNEESUP Compact (Conzian Ltd., Taipei, Taiwan) rehabilitation system comprises a Smart Core motion tracker, a mobile application, and a web portal. The KNEESUP Care application, which can be installed on mobile devices and is available on both Google Play [1] and the Apple App Store [2], connects via Bluetooth to the Smart Core motion tracker attached to a knee brace. The Smart Core motion tracker incorporates accelerometers, gyroscopes, and angle sensors to enable three-dimensional motion tracking and real-time movement monitoring. The accuracy of the motion tracker has been validated by the Industrial Technology Research Institute (ITRI), Taiwan[3]. This capability may help improve movement accuracy while reducing the risk of exercise-related injuries.
Participants are required to register and connect with the assigned medical staff (a physical therapist), and an individualized rehabilitation program will then be delivered to the app. The system includes over 100 built-in aerobic and resistance exercise modules with instructional videos. Medical staff selected and prescribed appropriate modules based on each participant’s condition. 
Before each exercise session, participants received notifications regarding contraindications for initiating or discontinuing exercise, as well as the target exercise intensity based on the rating of perceived exertion (RPE) or Borg Category-Ratio 10 (CR10) scale. After each session, exercise data collected by the motion tracker were automatically uploaded to a secure server. Participants’ exercise performance data, perceived exertion, feedback, and any exercise-related discomfort were recorded through the app and transmitted to a web portal. 
[bookmark: _Hlk203283166]Participants may access daily exercise reports and review instructional videos through the user-friendly interface at any time. The web portal enabled medical staff to monitor participants’ adherence, exercise performance, and reported symptoms.

The vendor’s information technology staff and the research team met weekly to ensure the accuracy and quality of the information provided, and to maintain consistency in training procedures.

Exercise prescription in the telerehabilitation group
A physiatrist developed an initial 12-week personalized rehabilitation program, which is adjusted or modified by a physical therapist during the training period for each participant in the TG via the web portal. Exercise prescriptions were individualized, with variations in the combination of aerobic and resistance training; however, each aerobic or resistance training session was standardized to approximately 30 min in duration. Rest intervals were standardized, including 30 s rests between sets and 1 min rests between exercises. 

Aerobic training
Aerobic exercises were prescribed three times per week and consisted of a standardized circuit including high-knee running in place (30–60 s), front and back jumps (30 s), and running in place (120 s). Each exercise was performed at a self-paced intensity as fast as tolerated, with a target rating of RPE of 12–14. The distribution and frequency of each exercise within the circuit were individually adjusted according to participants’ functional capacity and tolerance, resulting in variability in exercise composition. 

Resistance training
Resistance exercises were prescribed twice per week and selected from a pool of glute bridges, squats, planks, lunges, side leg raises, and wall sits according to participants’ condition and tolerance. Dynamic exercises were performed for 8–12 repetitions per set, whereas isometric exercises were held for 30–60 s per set. Each session consisted of 2–3 sets per selected exercise. Exercise intensity was prescribed at 4–6 on the CR10 scale. Progression was individualized by gradually increasing repetitions or holding duration according to participants’ tolerance and performance.

Monitoring and progression
A physical therapist was responsible for monitoring each participant’s adherence through the web portal and adjusting or modifying the rehabilitation program based on the participant’s completed exercise volume. Asynchronous counseling was also provided throughout the intervention period. Progression to subsequent rehabilitation phases was implemented once participants achieved the prescribed exercise volume of the current phase, with progression typically occurring every 2–3 weeks.
Through the therapist interface of the web portal, the physical therapist was able to monitor participants’ exercise time, number of completed sets for each prescribed exercise, as well as post-exercise feedback, reported concerns, and any exercise-related discomfort or adverse events. These data were used to guide individualized program adjustments and progression decisions.
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