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Systems as
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Gameful elements and persuasive strategies can motivate and
encourage people to take charge of their health and achieve their
ultimate wellness goal.
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aintaining good health and wellness is challenging because of the many factors
that could influence the state of our minds and bodies, which together define our
quality of life. Prominent among these factors are lifestyle choices, which could
be described as individual behaviors that either increase or decrease the chances
of contracting diseases or sustaining injuries. These choices include, but are not limited
to, reducing stress, maintaining an active lifestyle to include regular fitness and physical
activities, and adopting healthy eating behaviors by regulating both the quantity (portion
size) and the quality of food consumed.
The ubiquitous nature of technologies, including mobile and other handheld devices, has motivated research
into the ways technologies could be
used to adopt and maintain good health
and wellness. Technologies have been
used to assist individuals in achieving
these goals, including helping them
self-monitor behaviors and encourag-
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ing commitment to health and wellness goals. Gamification is one such
technology that employs rewards, competition, social comparison, goal setting, challenge, self-monitoring, feedback, and entertainment to promote
health and wellness, making healthy
behavior easy and fun [1]. Gamification has been popularly defined as the

use of game elements to foster behavior
change and make mundane tasks more
playful. It is often used interchangeably
with gameful design, where the objective is to incorporate some game mechanics or strategies to foster fun, goal
setting, and commitment and, hence,
increase motivation and overcome the
boredom often associated with routine
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Figure 1. An infographic illustrating different strategies used in gamified and persuasive systems to incentivize users in
the process of achieving their health and wellness goals.
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chores. These strategies are essentially
congruent with the goal of persuasive
technologies, which seek to stimulate
behavior change using various technology artifacts. Both gamification, or
gameful design, and persuasive technologies design motivational mechanisms in software artifacts to promote
behavior change. These motivational
mechanisms are often referred to as
“motivational affordances” or “persuasive strategies.” Within the health,
wellness, and fitness domains, there
are many pathways to implement such
persuasive strategies to motivate individuals to initiate, adhere, and maintain healthy behavior. In this article,
we review five such strategies: reward,
competition and comparison, goal setting, challenge, and personalization
(see Figure 1).

BEHAVIOR CHANGE IN THE HEALTH
AND WELLNESS DOMAIN
It is not surprising that a conscious effort is needed to maintain healthy lifestyles—such as dietary regulations,
routine exercises, and physical activity—in comparison to an unhealthy
lifestyle. As a result, several applications have been designed to assist individuals in achieving their health and
wellness goals. Primarily, application
designers must critically identify what
drives healthy behaviors and what hinXRDS • FA L L 2 017 • V OL .24 • NO.1

ders them before deciding on how to design applications to amplify the drivers
and overcome the inhibitors [2,3]. To
achieve this, designers employ several
techniques, or persuasive strategies,
to promote healthy lifestyles. Some examples are: assist individuals in setting
up goals, develop dietary and physical
activity plans, provide continuous feedback and suggestions on how to achieve
goals, monitor behaviors and goal attainments, and reward achievement of
the set goals.
Rewards. Among all the motivational
affordances that have been employed
by both persuasive and gamified system designers, rewarding is the most
frequently used. Rewarding as a motivational affordance can be categorized
as either extrinsic or intrinsic, depending on whether the reward is external
or inherent to the behavior. Examples
of extrinsic rewards are the offering of
points, badges, or even money for completion of a task. Examples of intrinsic
rewards include feeling good, feeling
energetic, looking physically attractive,
and the improved confidence in one’s
ability to maintain healthy behavior
that an individual experiences after
accomplishing their goals. Extrinsic
rewards can further be classified as either tangible or intangible. Intangible
rewards encompass all virtual rewards,
such as virtual achievement, experience

points, and badges. Tangible rewards
often involve offering physical goods,
such as money and gift cards. Extrinsic
rewards, such as badges, points, experience points, and scores, help to foster
rewards of feeling good and a sense of
accomplishment. In general, rewarding
could effectively be employed to promote health and wellness by incentivizing users and making behavior fun and
very appealing [4]. However, whether the
extrinsic reward directs the intention
of (healthy) behaviors to be externally
focused on both the magnitude and
value of the reward is still up for debate.
Research has shown extrinsic rewards
may undermine the benefit of healthy
behavior by trivializing it [4]. Therefore,
it’s necessary gamified and persuasive
system designers explore more ways of
tapping into the power of intrinsic rewards to promote behavior change.
Competition and Social Comparison. Similarly, designers have also used
competition and comparison to motivate behavior change. This is based on
the fact that most people are competitive. Thus, allowing them to compete
and compare their behavior with others (especially others who are similar
and perceived to be better than) would
motivate users to achieve their behavior goals. Competition and comparison can effectively motivate behavior
change by making otherwise boring
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Figure 2. Superbetter is an application
focused on improving user’s daily life by
transforming different activities into
gameful quests.

behaviors fun, interesting, and exciting, which involves engaging users and
making them commit to the desired behavior [1, 4]. However, these motivational affordances could also backfire and
demotivate healthy behaviors by lowering self-esteem and self-confidence,
threatening an individual’s privacy [1].
Therefore, persuasive and gamified system designers must carefully design to
overcome these limitations and effectively motivate healthy behaviors using
these strategies.
Goal Setting. Setting a personal goal
motivates behavior by making people
commit to the behavior, challenging
them, providing feedback about their
performance, and suggesting how they
can improve. Goal setting and feedback are also widely employed motivational affordances. However, goal setting alone may seem trivial and may
not effectively engage users and motivate them if not complemented with
incentive-oriented strategies, such as
rewards. Therefore, goal setting and
feedback may not be used as standalone motivational strategies to engage
users and reinforce behaviors [1, 4]. For
example, in Chore Wars (www.chorewars.com ) the activity of doing daily
household or office chores is made fun
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by incorporating experience points for
goal completion.
Challenge. With respect to challenge, persuasive and gamified systems
have helped people achieve their health
goals through manageable tasks or incremental challenges [5]. For example,
gamification applications like Superbetter (www.superbetter.com) focus on
improving one’s life by building gameful quests to overcome challenges,
like depression, anxiety, chronic pain,
finding jobs, improving a skill, and
strengthening relationships (see Figure 2). Habitica (www.habitica.com)
and coach.me (www.coach.me) are also
examples of gameful technology that
provide the impetus to role play one’s
own life using goal setting and offering
in-game rewards, punishments, and
social facilitation. In the same context,
motivational affordances leveraging
challenges in the form of repetitive actions leads to habit formation, which
in turn assists in modifying one’s behavior and building positive attitudes
toward mundane health-related tasks,
such as drinking eight glasses of water
daily, maintaining correct posture, or
monitoring caloric intake. The overarching goal of these motivational affordances is to foster hedonic (pleasure,
enjoyment, and satisfaction) and eudaimonic wellbeing (personal growth,
striving for excellence, positive outlook
on life, and self-regulation).
Personalization. In general, research
has suggested tailoring motivational
affordances to user preferences in both
persuasive and gamified applications
increases their effectiveness. For example, a recent study showed tailoring to various users’ personality traits
could increase the efficacy of persuasive
and gamified applications [4]. However,
there are many possible dimensions
for tailoring (player type or personality type, for example [6]) and different
levels of tailoring (individual or group
level, for example). It is still unclear what
are the most effective dimensions and
levels of tailoring required to maximize
the efficacy of persuasive and gamified
systems at motivating healthy behavior
change and achieving maximum return
on investment. Therefore, this remains
an exciting research topic, which will
certainly bring forth invaluable results
in the foreseeable future.

GAMIFICATION OF FITNESS
Within the health and wellness domain, a big area where gamification
strategies have been applied is fitness
applications. There are an abundance
of gamified apps in the context of fitness and physical activity. Overcoming sedentariness is a major challenge
for people in all age groups. With the
advent of mobile technologies—such
as smartphones, tablets, and digital
apps—the process of interjecting motivational affordances as triggers to
facilitate physical activities have become easier. Gamified apps for fitness
and physical activity have used motivational affordances to foster intrinsic rewards, such as enhanced performance,
increased energy, the satisfaction of
completing exercise routines, and improved personal mastery or ability to
engage in daily exercise routines. Gamified and persuasive apps further enable continued participation, improved
engagement in, and maintenance of
physical activities through goal setting and by setting fitness challenges
either at an individual or a group level.
Moreover, there are other types of motivational affordances often employed
in gameful applications for fitness. For
example, avatars, metaphors, physical
activity quests, goal progression, community building, and promoting daily
physical activity can be seen in many
gamified apps including Zombies Run!
(www.zombiesrungame.com), Superhero Workout (www.superheroworkoutgame.com), and Nike+ Run Club
(www.nike.com). These affordances
provided by gamified technology assists with remembering to do exercise
routines, monitoring metrics through
the tracking of physical activity, and
providing feedback on caloric intake
and calories burned throughout daily
activities thereby fostering a sense of
accomplishment.
Playful gamified technologies usually incorporate a goal-based rewards
system using scores, badges, accolades
or points, and measurable progression
in daily physical activity, thus introducing an entertaining and fun aspect to an
otherwise boring activity. Furthermore,
the goal of improving and maintaining
healthy behavior through regular fitness
activities is also triggered through competition with oneself and/or with others.
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Fitness apps help to improve physical
activity levels from a goal progression
perspective, which becomes easier
within an online or physical community setting. A sense of accomplishment
in keeping up with others, maintaining
prior achievements, and pushing oneself to do more serves as an intrinsic reward to foster improved engagement in
physical activities.
As seen from sports and exercise
contexts, extrinsic rewards also help to
foster intrinsic motivation by providing the drive to improve performance,
reach new levels of achievement, and
even inspire the initiation of new challenges and competition to reach more
difficult goals. Social facilitation affordances such as reciprocal recognition of achievements, sharing of physical activity content, enabling likes,
and promotion of shared goals help to
sustain physical activity over a longer
duration and commit to exercise routines through a community platform.
This helps with building confidence
to overcome feelings of solitude in the
battle against obesity, sedentariness,
or depleted energy levels—they are encouraged to know they are not fighting
alone. Gamified technology also proFigure 3. Zombies Run! transforms
the running activity in a mission
where the user must escape the
zombies and collect supplies to
achieve the game goal.

vides continuous, real-time feedback
on fitness routines completed, which
essentially is a form of validation for
one’s effort and fuels one’s desire to do
more physical activities.
Gameful technology in the form of
wearables and mHealth (mobile health)
applications within the fitness domain
encourages healthy behavior, such
as monitoring daily physical activity,
tracking health conditions, tracking
fitness goals and achievements, and establishing a sense of self-regulation of
achievable goals. While Zombies Run!
(see Figure 3) provides an immersive
gameful platform to encourage running faster to escape zombies in various
missions (goals), the app monitors distance, time, pace, and calories burned
on each mission. However, health conditions, mental and physical barriers to
daily exercise or physical activity, physical limitations in diverse age groups,
and challenges due to disabilities are
markedly distinguishable on an individual basis. Thus, gamified fitness applications that can be customized and
personalized to individual needs and
abilities are needed to maintain fitness
goals, monitor goal progression, provide validation of effort, and provide
progressive feedback. However, more
research in the fitness applications context is required to understand physical
activity motivation (intrinsic and extrinsic) differentiated across age, gender, and individual abilities.

Image courtesy of Sixtostart.com

CONCLUSION
The efficacy of persuasive technologies,
like gamification in health, wellness,
and fitness domains, relies on the human potential to do better and foster
their intrinsic motivation to aspire for a
better quality of life. Quality of life can
be improved by health behavior and
is affected by one’s choices in relation
to life’s challenges. Positive health behavior can greatly influence health and
wellbeing through disease prevention,
monitoring of health outcomes (cholesterol, blood pressure, body weight,
and glucose levels, for example),
medication planning, diet control,
and physical activity. Therefore, motivational affordances and persuasive
strategies such as rewards, competition and comparison, goal setting, and
challenges can be incorporated into
XRDS • FA L L 2 017 • V OL .24 • NO.1

applications to facilitate positive health
behavior and health outcomes.
Nevertheless, continued usage of
such gamified technology may cause
over dependency on these artifacts,
which may result in a lack of interest
in confronting new health challenges
and over-reliance on external motivations. This means designers of gamified technology for health and wellness must incorporate new challenges,
surprise elements, and spontaneity to
the spur of the moment quests to help
overcome the boredom associated with
regular challenges within the system.
Design strategies for gamified health
and wellness systems must encourage
self-empowerment and self-regulation, challenge personal abilities, and
provide support for a diverse user demographic through customization and
personalization of the persuasive and
gamified system.
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