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Abstract 

This study proposes a tele-rehabilitation service mode for patients with adhesive capsulitis. The duration of this 

research is three years, which is divided into three major phases. The tele-rehabilitation assistive devices will be 

designed and verified at first stage to find usability issues and obtain safety regulation certifications. In the second 

stage, a mobile application (app) and relevant monitoring and reporting mechanisms for patients’ rehabilitation 

processes will be developed on a cloud platform to work with the proposed devices for forming a pilot service 

approach. Furthermore, we intend to add online social network games which enable patients to interact with each 

other to prompt the effectiveness and efficiency of treatment processes.  

Introduction 

Adhesive Capsulitis (AC) is an illness which appears restricted motion range and pain in shoulder joint. Because of 

its stiffness in symptom, it also named notably as “Frozen Shoulder”, specifying contracture of the shoulder joint 

resulted from glenohumeral joint or capsule adhesiveness. For the prevention of joint contracture and motion 

improvement, physical therapy is an essential approach to alleviate pain, maintain joint range of motion and prevent 

muscle atrophy. Besides, exercise frequency suggested in exercise prescription is more important than intensity; it 

shall be carried out at least once daily. Regarding the types of exercise in rehabilitation, a closed kinematic chain 

exercise is the top priority from clinical experiences. However, exercise induced pain usually discourages patients’ 

willingness for complete rehabilitation actions with full strength during exercise. Therefore, correct motion advice 

on rehabilitation should be one-end closed, which provides patients with supportive, slow and progressive process. 

Meanwhile, it also avoids muscle-recovery delay caused from proactive retraction. 

Given that limited medical resources, doctors usually prescribe home exercise programs such as towel stretch 

exercise for shoulder internal and external rotation and wall climb exercise by fingers for shoulder flexion and 

abduction. However these home exercise programs are not easily to quantify and takes doctors' time explaining and 

correcting patents' postures. Moreover, the accuracy and frequency of home-based rehabilitation can merely relied 

on patients' statement, instead of data analyzed objectively and concretely. As a result, rehabilitation progress of 

patient is slow and unsteady
1
. In addition, while using towel stretch exercise for shoulder internal and external 

rotation, it might cause secondary injury if hands slip off due to lack of safety assist device.  

Although the need of suitable tools for AC patients is proven, there is no specific product in the market designed to 

help people who suffer from adhesive capsulitis with home-based rehabilitation and increase their willingness for 

voluntary exercise. In addition, previous research
2
 by Kairy et al. suggested some advantages in home-based tele-

rehabilitation: (1) Form powerful therapeutic relationship with therapist in the personal space. (2) Make up the 

deficiency of visit incapability. (3) Flexibility to individualize and standardize exercise treatment. (4) Patients can 

perceive supports constantly. Therefore, the establishment of tele-rehabilitation approach can sustain patents’ 

shoulder joint motions after diagnosis in the hospital to fulfill exercise frequency of prescription. In the same time, 

medical staff does not physically contact with patients to make the treatments effective or to assess the adequacy of 

performance. From another perspective, the web-based platform allows medical professionals to interact with 

patients and further realize their rehabilitation condition at home through monitoring and reporting mechanisms. 

Therefore, this study aims to conduct a three-year research on the combination between AC tele-rehabilitation 

devices and technology nowadays such as mobile app and social network game. Afterwards, it evaluates the 

improvements of AC patients with assistive devices by self-report measures, questionnaire of technology acceptance 

and statistical approaches.  

Method 

This study uses an innovative product design and development (IPDD) approach to construct an adhesive capsulitis 

rehabilitation service mode. IPDD integrates multiple analyses and methods for relevant professionals to work 

together for resolving potential issues, proposing design features of product, etc. For example, analysis of PEST 

(political, economic, social, and technological), analysis of SWOT (strengths, weaknesses, opportunities and 

threats)
3
. The evolved research flow is depicted in Figure 1. 
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Figure 1. Research flow 

Conclusion 

The chronic pain problem is the most distressing symptom for AC patients, which can affect their physical and 

mental health. Meanwhile, it also decreases interest in outer world, isolating them from social interaction
4
. Currently, 

there are at least approximate 470,000 AC patients in Taiwan. However, there is still no assistive device for their 

home-based rehabilitation to substitute diagnostic accuracy with decreased medical cost for traditional dictation and 

manual record. Through this service mode, the exercise frequency of patients is traceable and maintainable. In 

addition to prevent inflamed joint adhesive again and decrease the motion difficulty caused by muscle weakness; in 

the long term, it significantly minimizes the impact of AC on daily life.  
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