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Abstract 

Autonomy is critical to impact stroke patient’s 

motivation for an unsupervised home-based 

rehabilitation programme. The aim of this position 

paper is to share our experiences of designing the 

home-based rehabilitation platform for stroke patients, 

RehabMaster™, particularly for, what kinds of 

autonomy supports could be made for the stroke 

patients. 
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Introduction 

Stroke is the leading cause of severe disability on 

everyday life among adults in many countries like the 

United States, the UK, and Korea [6]. In their normal 

treatment process, the hospitalization period (N.B. the 

state-covering insurance in Korea accepts only 8 weeks 

hospitalization for stroke patients) is over, most of 

inpatients get back to their homes and are prescribed 

with a home exercise therapy programme. However, 

the outpatients are usually worse than their 
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hospitalization period when they get back to the 

medical center for check-ups in every four weeks. One 

of the major reasons for the deterioration is their 

weakened determination compared to the compulsory 

exercise programme in their hospitalization period [2]. 

Autonomy, the intention to act on the basis of one’s 

own self-motivation, desires, and goals, is thus an 

important factor for a successful rehabilitation outcome 

for stroke patients [4]. 

To address these problems (the effect - deterioration in 

health, the cause – weakened will-power), Hanyang 

Medical Center developed an autonomy-support 

rehabilitation platform, called RehabMaster™ (Figure 1) 

[8]. In this platform design, we applied Nessier’s 

“perceptual cycle model (PCM)” [7], in order to foster 

outpatients’ autonomy in performing the home exercise 

therapy. Throughout this paper, presented is both the 

inpatients’ rehabilitation process at a clinical setting 

and autonomy-support design issues for the outpatients. 

Less autonomy is required at a clinical 

setting, but strong autonomy is essential for 

home-based rehabilitation 

In developing the rehabilitation platform - 

RehabMaster™, several contextual inquiry sessions 

have been made for understanding how the 

rehabilitation process in Korea works. The four types of 

stakeholders in rehabilitation process (i.e., stroke 

patients, their caregivers, physiatrists, and occupational 

therapists) were interviewed in two different clinical 

settings. A one-week full observation session was also 

carried out for understanding interactions among the 

stakeholders. Their common interactions were depicted 

in Figure 2. 

That is, at the clinic-based rehabilitation setting, the 

stroke patients are required to interact with the 

physiatrist and the occupational therapist twice a day. 

The physiatrist tests the stroke patient’s function and 

prescribes the exercise therapy programme suited for 

the patient’s state. With this prescription, the 

occupational therapist ‘verbally’ or ‘physically’ 

motivates the stroke patient. These interactions 

between the stroke patient and the clinical staffs ask 

less autonomy of the stroke patient for the 

hospitalization rehabilitation programme. 

However, we found that when the stroke patients get 

back to home, externally motivating stimuli from the 

medical staffs mostly disappear, and how to activate 

the stroke patients’ autonomy is critical for a successful 

rehabilitation programme. 

Design methods to support user’s autonomy 

Various researches have been done to understand 

user’s autonomy [1-4]. Especially, at the CHI ‘96 

workshop – “User Autonomy: Who Should Control What 

and When?” heavily discussed the framework for 

understanding autonomy and proposed several design 

methods to support autonomy [4]. Of our interest, 

several design factors were identified: 1) System 

capability (technological capability to realize user’s 

goals); 2) System complexity (mismatch between 

user’s abilities and system); 3) Knowledge about the 

system (explanations for helping users to understand 

system), and 4) Misrepresentation of the system (false 

or inaccurate information about the system). For these 

design factors, the corresponding design methods are 

suggested as shown in Table 1.  

 

Figure 1. Autonomy-support 

rehabilitation platform - 

RehabMaster™ 



 

Design methods Description 

Know Thy User 
Understanding the 
user’s goals 

Layer Access to System 
Capability and 
Complexity 

Revealing capability 
and complexity when 
the user is ready 

Feedback 
Appropriate feedback 
about the system 

Articulate System 
Designers' Assumptions 

Make designer's 
assupmtions visible 

Capability to Explore 
Support user's 
exploration in system 

Tailorability and 
Extensibility 

Augment capability 
that may not initially 
exist at the system 

Build-Up Systems 
Incrementally 

Add functionality 
when it is needed 

Involve Users 
Throughout the Process 

Involve user early 
and consistently 
throughout the 
design process 

Table 1. Design methods to support user autonomy [4] 

Though the design methods are the first of its kind, 

how to deliver this quality is still elusive. In fact, with 

RehabMaster™, a pilot study with sixteen stroke 

patients revealed that the eight design methods are not 

enough to motivate stroke patients’ autonomy. For 

instance, they felt that self-choice of the rehabilitation 

exercises is a burden rather than autonomy-enhancing 

design factor. In this context, we studied how to 

balance the patients’ capability of choice and the 

platform’s complexity arising during their self-

determination. 

Perceptual cycle model and feedforward 

To balance capability and complexity, we pay attention 

to Nessier’s “perceptual cycle model (PCM)” [7] as a 

conceptual approach to design rehabilitation platform 

that might foster system capability whilst controlling 

the system complexity for self-determination.  

PCM refers to the idea of a reciprocal and cyclical 

relationship between a person (i.e., stroke patients) 

and the world (i.e., rehabilitation environment) as in 

Figure 3. According to this model, people seek out 

related information and develop world knowledge 

(schema) with this information (feedback in Figure 3). 

This schema then helps people to anticipate about 

certain information (feedforward in Figure 3). These 

interactions (i.e., developing schema and anticipation) 

can be seen as feedback and feedforward in our 

decision making process. 

 

Figure 3. The perceptual cycle model (PCM) [7]  

Figure 2. Interaction between 

stroke patients, physiatrists and 

occupational therapists at the 

clinical setting. 



 

According to PCM, feedforward can help people (i.e., 

stroke patients) to expect certain outcomes (i.e., 

choosing a particular home therapy results in what 

kinds of outcomes). Our rehabilitation platform – 

RehabMaster™, can recommend a best-suited home 

therapy for stroke patients with expected results (i.e., 

feedforward), this can successfully stimulate their 

autonomy enhancement. 

Conclusions and Further work 

While many design factors exist to support user’s 

autonomy, designing autonomy-enhancing 

rehabilitation platform at home is challenging. We have 

identified some design issues to support stroke 

patients’ autonomy at home, which we believe is also 

applicable to other related domains. 

• Recommendation for which therapy 

programmes to choose among many possible 

choice options. Not only providing choice 

options under non-controlling instructions but 

also recommending what to do on the stroke 

patient’s state and progress, by which the 

patient (or caregivers) can enhance self-

determination [5, 7]. 

• Explanation about expected outcomes of the 

choice. By understanding anticipated results 

and progress of each choice option, stroke 

patients can perceive their every choice as 

meaningful. According to deCharms’ theory of 

personal causation, this meaningful choice 

leads people to feel in control on their own 

actions and better motivates them [3]. 

• Encouragement while selecting rehabilitation 

programme choices. By offering feedforward 

with positive social persuasions from clinical 

staffs (‘You are getting better’ or ‘You can do 

this’), the stroke patients’ self-efficacy for 

rehabilitation at home is affected. Bandura’s 

theory of self-efficacy suggested that a strong 

sense of efficacy enhances accomplishment 

and personal well-being in many ways [1]. 

It is our hope that a discussion of these and similar 

questions will help us better support user autonomy. 
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