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Figure 8. Mapped user emotions after game play  

The mapped user emotions towards the game practice are positive overall and indicate high 
engagement (fig.8). This accounts to the redesigned hand movements that were reported to be 
rich in experience, fun, intuitive and meaningful, due to Leap Motion. Users reported being 
motivated to practice regularly, as they felt physically active and challenged through the 
intergartion of the hand exercises into a game. More accurate and interactive feedback in 
comparison to standard practice helped patients to increase their awareness for their injury and 
the necessity to recover. The twice-occurring knowledge transfer enabled patients to immerse 
themselves into the game world by transferring existing knowledge and revalidating their own 
skills within the game context. However, two participants were concerned that the game might 
exceed the capabilities of their injured hand, causing pain while playing. Although game plot and 
patient avatar were reported to be very likeable, two participants were concerned with the 
seriousness of the game, considering the possibility of exercising at work.  

Discussion 

We have developed a framework and validated the usefulness of its parts for design by hand 
exercise interactions, playfulness and possible selves. Our approach can be expected to lead to 
greater certainty in evaluating outcomes, as described by Lyles et al (2014). 

Engagement through playful hand rehabilitation interactions 
We assumed that interactions designed for rehabilitation practice should divert from the effort of 
the exercise itself and instead emphasize the patient‘s abilities in the future. Meaningful tasks 
derived from life situations afford this condition and will increase patient awareness and 
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motivation to exercise regularly as described by Flores et al, (2008). Gamifying rehabilitation 
exercises enhanced engagement with therapy by creating playfulness. In an initial empirical 
evaluation of the framework we found that meaningful play revolves around the principles of 
challenge and feedback. Play will emerge from the relevance of the presented game challenge and 
the patients` intentions of exercising in relation to feedback for their actions that a game makes 
available to them. We have fulfilled this by presenting patients with relevant daily activities and 
provided feedback in form of an outlook to regaining skills, through a gamified practice with a 
future-self avatar. This means that in applying our framework we were able to shift the perception 
of rehabilitation practice from a boring physical effort to a playful challenge. Our gamified 
interactions may stay constrained to a set of hand movements but will stimulate motivation for 
long-term exercising as long as they fulfill motor recovery requirements (McCallum, 2012) and 
present the benefits for exercising towards future abilities (Jacobs et al, 2013). Ryan and Deci 
(2000) and Ryan et al (2008) have, however, shown that there are possible limitations to the 
amount of engagement, when a patient's competence is exceeded. Also Flores et al (2008) point 
out that the physical and the game challenge both need to be dynamically adapted to the 
patient´s progressing motor skills in order to guarantee motor improvement and remain 
engaging. Further research into the exact criteria for a game should look into that.  

Engagement through possible selves 

The introduced concept of a future-self avatar mediated therapy objectives and the positive 
outcomes of long-term exercising. It linked the progress in the game world (avatar skills) to the 
influence it will have on patient skills in the real world (fig. 1, part 1). This was achieved by 
addressing real patient concerns as they enhance the motivation to practice (Jacobs et al, 2013). 
However, personal preferences to game characters need to be considered and (personalized) 
motor rehabilitation systems designed that appeal to different patients in order to increase 
involvement as shown by Koda and Maes (1996). 

Conclusion 

Our new framework for persuasive game design provides directions for the design of gamified 
rehabilitation practices by making those more experiential through meaningful interactions and 
play. This increases patient motivation to exercise and enhances engagement with rehabilitation 
therapy. In order to validate whether our framework can significantly increase patient motivation 
towards rehabilitation exercises, quantitative research is needed to achieve greater generalizability. 
To conclude, we have shown that playful interactions that are designed in relation to the patient´s 
life context while fulfilling motor rehabilitation requirements, change the perception of 
rehabilitation practices from being boring to being exciting and fun, by shifting the focus from a 
repetitive physical effort to a playful challenge. This led to an increased engagement with 
rehabilitation treatment and will foster daily exercise. Our next steps will be to validate this 
framework and its game components further. 
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