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Abstract

Purpose: To evaluate the presence of gamification in popular mobile applications and if
principles from behavioral economics were incorporated in the design.

Design: The top 50 ranked free health and fitness applications were downloaded. Gamification
elements were pre-determined through literature review and applications were evaluated for their
presence.

Setting: App Store by Apple Inc.

Measures: Presence of gamification, type of game element, and use of behavioral economic
principles.

Analysis: We classified the types and frequencies of targeted behaviors and features of
gamification. Use of behavioral economic principles focused on designing rewards or points by
using loss aversion (allocated upfront and could be lost), variable reinforcement (not allocated
constantly), and probability inflation (using drawings or lottery designs).

Results: Gamification was used by 64% of mobile applications. Most applications that included
gamification (97%) targeted behaviors related to physical activity and weight loss. Applications
focused on other areas such as reproductive health, meditation, and sleep used gamification less
often (11%). Game elements used most commonly included goal-setting (78%), social influences
(78%), and challenges (63%), while less common elements included points (6%) and levels (3%).
No applications incorporated behavioral economics principles specified in the study.

Conclusions: Gamification was commonly used by popular health and fitness mobile
applications, but none used the specified behavioral economic principles to design rewards or
points. Mobile applications could potentially improve their use if their design better leveraged
principles from behavioral economics.

Declaration of Conflicts of Interest

The authors declared the following potential conflicts of interest with respect to the research, authorship, and/or publication of this
article: Dr. Patel is founder of Catalyst Health, a technology and behavior change consulting firm. Dr. Patel also has received research
funding from Deloitte, which is not related to the work described in this manuscript.



1duasnuely Joyiny aduel|ly yoseasay yiesH

1duosnuey Joyiny aduel|ly yosessay yiesH

Cotton and Patel

Purpose

Methods

Design

Measures

Analysis

Page 2

Gamification is the use of game design elements such as points, levels, and badges and is
increasingly being used in mobile applications focused on helping individuals improve their
health and fitness.12 However, evidence on their use and effectiveness is limited. A prior
study of smartphone applications conducted in 2015 found that only 4% used gamification
and that many of these applications did not appropriately incorporate principles from
theories of health behavior.2 However, there has not been a recent examination of these
applications to understand if these rates have changed.

In prior work, we have demonstrated how insights from behavioral economics can be used to
design gamification interventions to address predictable barriers to behavior change.* Since
mobile applications that use gamification commonly offer incentives through rewards or
points, these elements may be well-suited to leverage the following behavioral economic
principles: loss aversion, variable reinforcement, and probability inflation.>~7 In this study,
we evaluated the proportion of popular health and fitness smartphone applications that use
gamification, the targeted health behaviors, and whether the specified behavioral economic
principles were incorporated within their design.

In August 2017, the top 50 most popular (based on download rankings) free health and
fitness smartphone applications from the App Store (Apple Inc.) were downloaded and
evaluated.

Applications were evaluated for the presence of gamification, the types of design elements,
and targeted behaviors. Gamification elements were pre-determined based on a review of
existing literature on gamification.23 If gamification existed, we evaluated whether the
design incorporated principles from behavioral economics that have been demonstrated to
leverage predictably irrational tendencies to motivate behavior change through incentive
mechanism including loss aversion, variable reinforcement, and probability inflation.>~" For
example, rewarding points after a behavior was accomplished would be classified as using
standard economic theory. An application that endowed users with points upfront and then
took them away when the behavior was not accomplished would be classified as using the
behavioral economic principle of loss aversion.%8 These criteria were developed based on
prior work conducted by one of the authors.*~7

Applications were classified by the type of behavior targeted. The proportions of
applications that used gamification both overall and by each targeted behavior, as well as the
frequency of different gamification design elements, were tabulated. Data were publicly
available and deemed exempt from review by the University of Pennsylvania Institutional
Review Board.
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Results

Among the 50 applications, 64.0% used gamification but none were designed leveraging
principles from behavioral economics. Gamification was used in 100.0% of the 22
applications that primarily targeted either physical activity or weight loss, but much lower
for other behaviors such as tracking reproductive health and sleep (Table 1).

Among the 32 applications that used gamification, we found no evidence that the design of
rewards or points used the specified behavioral economic principles. The most frequently
identified gamification design elements were goal-setting (78.1%), social influences
(78.1%), and challenges (62.5%) (Table 2). The use of points and levels was infrequent
(6.3% and 3.1%, respectively).

Discussion

This study has 4 main findings. First, among the top most downloaded health and fitness
smartphone applications, gamification was used by nearly two-thirds of them. This is
significantly higher than 4% found in a prior study of smartphone applications in 2015.3

Second, gamification was used predominantly among applications focused on physical
activity and weight loss. There may be an opportunity to use them in apps that focus on
other behaviors such as tracking sleep and water consumption.

Third, none of the applications that used gamification designed rewards or points using the
specified behavioral economics principles. This is consistent with a prior study that found
many gamification interventions did not appropriately leverage insights from behavior
change theories.3 Our recent work found that insights from behavioral economics such as
loss aversion could address predictable barriers to behavior change.#® Therefore, there is an
opportunity to test whether mobile applications could use behavioral economic principles to
better promote healthy behaviors. For example, rather than awarding points after a behavior
is achieved, points could be allocated upfront and taken away if the goal is not met.® Points
could be allocated in variable reinforcement schedule to maintain engagement and reducing
motivation fatigue from constant reinforcement mechanisms.? These applications could also
leverage insights from work in financial incentives into the design of gamification by
offering rewards through lotteries or drawing.’

Fourth, the most commonly used gamification features focused on setting and achieving
goals including ways to leverage social influences such as support, collaboration and
competition. Gamification is often described as using points and levels,23 however, we did
not find that this was used often. This information can help to better tailor future research in
this field by better focusing the evaluation on features that are deployed within these
applications.

This study has limitations. Data were from a single time point and only a small sample of
the hundreds of iOS applications focused on health and fitness were evaluated. However,
these were the top 50 most downloaded and likely represent a high proportion of utilization
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by individuals with iPhones. Our evaluation focused only on the use of three behavioral
economic principles and did not assess their effectiveness.

More than two-thirds of adults in the United States (US) use mobile devices® and many
wellness programs are now also using these technologies to deliver gamification
interventions.! Our findings suggest that there is an opportunity to improve the design of
these applications and this could have an important impact on health promotion efforts.

So What?

What is already known on this topic?

Gamification is increasingly being used in mobile applications but little data exists on how
often it is used and whether or not design incorporates principles from behavioral
£conomics.

What does this article add?

This is one of the first studies to demonstrate the significant presence of gamification in
popular mobile applications but it also found that no applications used behavioral economic
in principles in their design of rewards or points.

What are the implications for health promotion practice or research?

There is an opportunity to test whether mobile applications could use behavioral economic
principles to better promote healthy behaviors.
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