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Abstract. A majority of American and Canadian adults are currently obese or
overweight. Despite the urgency in tackling this issue, current interventions have
not yet been able to provide sustainable weight loss, in part due to the difficulty
of maintaining engagement over an extended period of time. Emerging trends in
self-management have led to the design of new health tools in HCI that can im-
prove individual engagement. In this paper, we propose to combine health games
with recommender systems. The former has a demonstrated ability in promoting
behaviour change, while the latter is able to personalize user experience. This ap-
proach goes beyond traditional health games, as the recommender system’s per-
sonalization provides players with options tailored to the specific factors shaping
their weight, thereby allowing for a high degree of customization which is sought
after but difficult to achieve in weight interventions. Focusing on what matters for
each individual can also be used to initiate dialogue with a health-care provider,
which sets the stage for increased agreement on treatment and can lead to im-
proved health outcomes.

1 Introduction

Obesity is a major public health issue in Canada and other developed countries, as-
sociated with a reduced quality of life for individuals and an increasing health-care
cost to society [1, 2]. As obesity is a chronic disease, long-term support is critical.
Current interventions struggle to maintain successful weight loss beyond one to a few
years [3]. One of the reasons for this failure lies in the difficulty of sustaining engage-
ment of individuals. Emerging trends in self-management suggest that engagement may
be increased by creating interventions that integrate patients’ values, experiences and
perspectives [4].

� Research funded by the Canadian Institutes of Health Research (MT-10574). We thank the
MoCSSy Program for providing facilities.

V.G. Duffy (Ed.): DHM/HCII 2013, Part I, LNCS 8025, pp. 189–196, 2013.
c© Springer-Verlag Berlin Heidelberg 2013



190 P.J. Giabbanelli et al.

Achieving such an integration is highly complex given the tremendous heterogene-
ity of obese individuals [5, 6]. Existing interventions address this complex problem by
using simple and generic solutions that “would be sufficient only for those individuals
who receive the appropriate intervention by chance” [7]. Practitioners have acknowl-
edged that the wide diversity of obese individuals requires comprehensive tools that
explore the myriad factors relevant to an individual’s weight [8]. The design of such
new health tools is seen in HCI through the increasing focus on personalization of user
experience [9].

A Recommender System is the approach of choice when searching for a relevant item
(e.g., what a patient values) among a very large choice (e.g., the set of all values that
patients could have). Recommendation algorithms are at the core of websites such as
Amazon, which are able to suggest relevant items to users based on information about
their past purchases [10]. Therefore, they could be used to automatically and quickly
elicit what matters to patients; whereas the same task would be challenging and very
time consuming for practitioners. In this paper, we propose to embed recommender
systems in Health Games [11], which are games that aim to improve a dimension of
health such as the player’s physical or emotional well-being. Previous research has
found that games promoting healthy behaviour change are associated with positive out-
comes [11] such as an increase in knowledge and change in attitude [12]. There has been
little research within HCI that explores recommender systems which use a customer’s
psychosocial and demographic characteristics to promote self-management of healthy
activity. Our framework combines the ability of recommender systems to find relevant
factors with the strength of Health Games to motivate individuals to act on those fac-
tors. Such a tool can contribute to address patient diversity in weight-loss interventions,
providing a personalized experience that improves long-term engagement.

1.1 Contribution of the Paper

The principal contributions of the present work can be summarized as follows:

– We detail the design of an innovative combination of health game and recommender
system to find and act on factors relevant to individuals’ weight.

– While health games focus on diet and physical activity, our combination allows
them to take a comprehensive approach to individuals’ weight-being.

– The combination that we suggest can improve our understanding of heterogeneity
and support sustained behaviour changes.

1.2 Organization of the Paper

The rationale and key technical details of our framework are summarized in Section 2.
Its implementation is exemplified in Section 3 via the case of the health game Ig-
nitePlay. Finally, we discuss the potential of the framework in supporting a participant-
centric management of obesity.

2 Framework

Our architecture at the intermediate level is summarized in Figure 1. The health game
collects information on participants’ psycho-social factors via entertaining activities.
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This information serves to identify relevant factors for the individual and suggest
evidence-based steps for change. This tool capitalizes on the potential of intrinsic moti-
vation to support efficient interventions. The information collected by the health game
is also passed on to a recommender engine which uses sophisticated data mining tech-
niques to predict the psycho-social factors most relevant to an individual based on ob-
served behaviour, allowing the game to adapt to the participant. Further, the integra-
tion of this information into mobile and desktop software utilizes the engine’s ability
to quickly tailor factors in order to support primary care practitioners in performing
comprehensive assessments of their patients. This directly addresses the need stated by
practitioners for algorithms that are able to explore the maze of psycho-social factors
contributing to obesity [8]. Finally, the game offers support for monitoring improve-
ments and can deliver regular reports to both the practitioners and patients, thereby
facilitating continuous communication as well as increasing the efficacy of treatment
via self-monitoring.

Fig. 1. Intermediate level workflow

Technical details on the health game independently of the other components illus-
trated in Figure 1 can be found in [13]. In order to ensure a seamless linkage between
the health game and the recommendation engine, we need to efficiently extract relevant
factors from in-game behaviour. Performing correlations between the given player’s be-
haviour and the behaviour of all other players is straightforward (e.g., using Pearson’s
correlation coefficient or cosine similarity) but prohibitive time-wise. Therefore, we use
techniques developed to ensure real-time answers and modest hardware requirements.
Intuitively, these techniques spend time organizing the data (e.g., when there is a low-
load on the server) so that recommendations can be quickly performed (e.g., at peak
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time). Practically, the similarity between game activities is computed before intensively
requesting the recommender system to infer a player’s liking of activities that have not
been tried yet. The inferred answer is then estimated using the player’s past behaviour
on activities that have been tried, and the similarity of these activities to the activity
that has not been tried (Figure 2). The efficiency of the recommender system in regard
with the game will be examined by means including assessing the participant attitudes
through Quality of Life (QOL) metrics utilizing self-monitoring techniques [14, 15].
The contribution of the recommender system to facilitating discussions between prac-
titioners and participants will also be analyzed by comparing QOL metrics prior and
after integration of the tool.

Fig. 2. Key steps in an item-based nearest neighbor recommendation system

3 Implementation: The Case of IgnitePlay

IgnitePlay, a Canadian company, is creating SpaPlay, a social game that makes it fun for
users to adopt a healthy lifestyle. SpaPlay uses mixed reality by rewarding players with
points for doing healthy real-world activities while building their own virtual island spa
resort (Figure 3). As the player earns points, she will level up and unlock spa buildings,
site features, mini-games and virtual currency. Players will also earn coupons for prod-
ucts and services that support their healthy lifestyle by leveling up in the game. Players
can earn points for doing spontaneous activities like climbing the stairs or eating a piece
of fruit (Sparks). They can also earn points by going on health Quests which allow them
to do a series of activities towards a common goal. In the beginning the player will level
up quite easily and receive frequent rewards but as she improves, she will need to do a
greater number of Sparks and Quests to achieve subsequent levels. This leveling up and
reward system provides the player will a greater amount of extrinsic motivation in the
beginning when it is required but allows the player to rely more on intrinsic motivation
as she starts to see improvements in her health and well being.

A pilot evaluation of this design was conducted on 14 female volunteers, aged 25 to
50, and concluded that the game “showed initial success [...] to hook and sustain partic-
ipant’s interest” [13]. Monitoring the most recent version of the game over the past two
months confirmed these earlier findings. Figure 4 shows that the total number of activ-
ities played is increasing as the game is being deployed, while the estimated number
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Fig. 3. Main user interface in IgnitePlay

of weekly activities per user remains in a range that suggests a sustained interaction.
In particular, player engagement for the IgnitePlay alpha product was found to be high
compared to what is expected for mature social games. Playnomics Quaterly US Player
engagement study for the third quarter of 20121 found that only 5% of players acquired
at the beginning of the quarter were still active, whereas for IgnitePlay 15% of testers
either remained for a whole quarter or leveled up to the maximum level available in the
beta product at the time. Furthermore, 23% of IgnitePlay players returned after one day
which is comparable to that of other social games which is 25%.

Fig. 4. Weekly trends of IgnitePlay since January 2013

The results suggest that this game could be beneficial to sustain the engagement
of its target population, primarily adult obese women. The game has made room for

1 http://www.insidesocialgames.com/wp-content/uploads/2012/10/
Playnomics Q3-report Final-copy.pdf

http://www.insidesocialgames.com/wp-content/uploads/2012/10/Playnomics_Q3-report_Final-copy.pdf
http://www.insidesocialgames.com/wp-content/uploads/2012/10/Playnomics_Q3-report_Final-copy.pdf
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recommended activities (Figure 5), which are currently implemented using a heuristic.
Moving to the recommender system detailed in Figure 2 would yield several benefits
compared to the current implementation. First, a recommender system is able to navi-
gate through the maze of the many possible factors that could shape one’s weight: using
it would lead to a more comprehensive set of activities, beyond the usual ‘move more
and eat better’ approach. Second, it is important to clarify why a user should follow
a recommendation, and recommender systems can highlight the logic behind the re-
sult (e.g., “90% of those who enjoy doing this activity like you also enjoyed doing this
spark”). These benefits could reinforce the game’s ability to sustain engagement, while
benefiting the player’s weight management.

Fig. 5. IgnitePlay’s current recommendations, centred on physical activity and nutrition

4 Discussion

Most adults in Canada and the United-States are currently obese or overweight. The
inadequacy of current interventions is partly due to the difficulty of sustaining long
term engagement. Novel solutions in HCI can contribute to facing this challenge. In
this paper, we proposed to develop and test a tool which combines a health game and
recommender system in order to support adults in a sustained weight management.
This tool capitalizes on the ability of Health Games to promote behaviour change, and
combines it with the strength of recommender systems to find factors that matter to
individuals. While the primary participant is the player, the resulting game should also
be viewed in relation to the broader health-care system. In particular, the game could
benefit the patient-practitioner communication.

Communication with a health care provider is an essential component to fostering
patient empowerment and personalization of care [16, 17]. Impaired communication
reduces empowerment, and has an array of negative effects such as patient dissatisfac-
tion and the failure to provide personalized weight interventions [18–20]. Research has
shown that a key component of successful communication is agreement between health
care providers and patients [21, 22]. The proposed Health Game allows for identifica-
tion of the unique combination of factors that are most relevant to each individual. This
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facilitates patients’ ability to articulate their individual needs, in turn opening channels
for improved communication with practitioners and supporting patient empowerment.

Focusing on the factors that shape an individual’s weight offers the degree of cus-
tomization needed to adequately address the heterogeneity of obese adults. This hetero-
geneity is currently poorly understood, and exposing practitioners to it can encourage
a shift in their perceptions about obesity away from a “one-size-fits-all” approach. By
collecting a vast amount of data from players, the game can also be key to a better
understanding of heterogeneity. The initial database on which the recommender sys-
tem would rely is currently being collected [6], but only its automatic update by the
proposed system is necessary to ensure the system’s relevance over time.

5 Conclusion

Health games have been increasingly popular but typically focused on diet and physi-
cal activity. This project utilizes health games together with recommender systems to
face the specific needs of obesity: a comprehensive assessment of the driver shaping
one’s weight, which will improve on our understanding of heterogeneity and support
the design of relevant treatments.
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