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Abstract

Gamification is increasingly being recognized as a
tool to support a change in individuals’ health
behaviors. However, how and wunder which
circumstances gamification is able to support health
behavior change is still largely unexplored. This study
follows the call for more theory-driven research on
gamification by investigating the role of gamification in
health behavior change theories (HBCTs). In order to
do so, we conducted a systematic review of extant
literature and identified 25 studies that explore the role
of gamification in the process of health behavior change
to some extent. We found large discrepancies in how the
authors of these studies conceptualized the role of
gamification in their theory-driven health interventions.
To further strengthen theory-driven research on
gamification in health and well-being, we additionally
propose concrete research questions. These may guide
future researchers to identify valuable avenues for
further explaining and predicting the influences of
gamification on health behavior change.

1. Introduction

Gamification is a recent trend in research and
practice that aims to utilize people’s inherent passion for
games to evoke motivation or engagement by applying
game design elements in non-game contexts. Especially
in health and well-being, gamification is increasingly
recognized as a valuable tool to foster the sustained
usage of a system or to promote certain health behaviors
[47] (e.g., through mobile health applications). Typical
examples include systems that aim to promote physical
activity, smoking cessation, or healthy eating habits
[45].

Overall, the major goal of applying gamification in
the context of health and well-being is to support users
in making lasting positive changes to certain health
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behaviors through higher levels of motivation [51]. In
fact, research has shown promising results indicating
that gamification has the potential to positively
influence a wide variety of different health-related effect
measures, such as physical activity [21, 44].

Health behavior change is a process that is complex
and difficult to achieve [10]. When confronted with a
health threat, people are usually exposed to an overload
of information from diverse sources such as the own
body, medical professionals, family and friends, and
even reports in the media. In order to gain deeper
knowledge on which aspects shape the process of health
behavior change, extant research has produced a variety
of different health behavior change theories (HBCTS)
that help researchers and practitioners to understand and
predict health behavior change from different
viewpoints [37]. However, it is unclear to what extent
gamification researchers have based their investigations
on these theories. Past reviews have either investigated
the theoretical foundations of gamification without a
specific context (e.g., Seaborn and Fels [49]) or focused
their investigation on psychological and behavioral
effects of gamification in health and well-being without
explicitly elaborating on theory-based explanations of
such effects [21, 44]. We currently lack knowledge on
the role that gamification might play when it comes to
understanding and predicting when and how health
behavior change arises and persists. Thus, we ask the
following research question within this study: How does
extant research conceive the role of gamification in
health behavior change?

To answer our research question, we conduct a
structured review of literature. In particular, we review
those publications that draw on HBCTs as theoretical
lenses to discuss and elaborate on the role of
gamification for health behavior change. Our content
analysis enables us to identify how gamification has
been conceptualized and utilized by these studies in the
context of HBCTSs. In addition, based on our results, we
derive a research agenda that highlights potential
avenues for future research in the intersection of
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gamification and health behavior change. By doing so,
we lay the foundation for more theory-driven research
that helps to shed light on the role of gamification in
eliciting and sustaining health behavior change. In
particular, our research contributes to answering the
frequently expressed call for more theory-driven
research that helps to explain the effects of gamification.
The remainder of this paper is structured as follows:
In section two, we give a brief introduction to extant
research on behavior change through gamification and
the most common HBCTs. We then give an overview of
our research approach in section three. Section four
highlights the main results of our review. In section five,
we discuss the results of our derived avenues for future
research, and elaborate on potential limitations of our
study. We end with a brief conclusion in section six.

2. Theoretical Background

2.1 Behavior Change through Gamification

The concept of gamification has started to gain
widespread attention by information systems (IS)
researchers and practitioners in 2009 [53]. Literature
provides two prevailing definitions for gamification.
Huotari and Hamari [20] refer to gamification as the
process of enhancing services with motivational
affordances for gameful experiences. Deterding et al. [7]
define gamification as “the use of game design elements
in non-game contexts”. Popular game elements used in
gamification include points, badges, leaderboards, and
challenges [7]. Overall, gamification aims at supporting
and motivating users towards the behavior that the
gamified system is targeting.

The first wave of gamification research focused on
answering the blanket question, whether gamification
works or not [38]. In order to do so, researchers tested a
wide variety of different gamified systems, including
combinations of all kinds of game design elements.
While these studies certainly helped to establish
gamification as a scientific research stream, researchers
increasingly call for theory-driven studies that aim to
tease out the effects, moderators and mediators of
individual game design elements [38]. First studies exist
that aim to tackle this issue by identifying suitable
theoretical lenses for investigating the motivational
effects of gamification. For example, Seaborn and Fels
[38] reviewed twelve papers that proposed an
explanation of the underlying nature of gamification
based on already existing theories from other domains.
The results of their study suggest that the most
commonly used theoretical lens for gamification

research is the self-determination theory (SDT) [43].
Furthermore, Putz and Treiblmaier [40] developed a
theory-based research agenda for eleven different well-
known theoretical lenses such as flow theory and
information processing theory. Finally, Liu et al. [34]
elaborate on different theoretical perspectives for
gamification research and propose theoretically derived
design principles and a selection of resulting open
research  questions. However, although many
gamification researchers have cautioned the vital role of
context while designing gamification concepts [17, 38],
these existing reviews do not elaborate on the value of
different theoretical lenses when investigating specific
contexts such as health behavior change.

2.2. Health Behavior Change

According to Gochman [15], health behavior
includes those personal attributes, personality
characteristics, behavioral patterns, actions and habits
that relate to health maintenance, health restoration, and
health improvement. Health behavior change is a
complex and difficult to achieve process [5], potentially
influenced by various different factors such as emotion,
social influences or knowledge about a health condition
[36]. Because of this, several theories have been applied
to create meaningful health interventions and foster a
deeper understanding of health behavior change. These
health behavior change theories (HBCTs) are commonly
used or originate from the field of healthcare. In
accordance with existing research on theoretical
considerations of gamification [49], we refer to an
HBCT as a possibly appropriate, already existing
explanatory model that has proven to provide valuable
knowledge in order to explain and predict health
behavior change.

Whereas there are reoccurring factors or constructs
employed by several HBCTs [36], existing HBCTs
differ in the way they explain and predict health
behavior change. For instance, the health belief model
(HBM) explains health behavior change as the result of
a rational appraisal between the perceived threat of a
health problem and the perceived effectiveness of
countermeasures [50]. In contrast, social cognitive
theory (SCT) assumes that people learn by observing
others and then imitate that behavior under certain
circumstances [3]. A review by Munro et al. [37]
provides a comprehensive list of the most well-known
HBCTs and discusses their suitability in the specific
context of long-term medication adherence. Within this
review, we used this list as a basis of relevant HBCTSs.
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3. Methodology

3.1. Data Collection

We conducted a systematic online database search
following the guidelines by Levy and Ellis [31]. The
scientific  databases included were  PubMed,
EBSCOHost, ProQuest, AiSel, ScienceDirect, IEEE
Xplore and Scopus and the search string used was:
TITLE-ABSTR-KEY (gamif*) AND TITLE-ABSTR-KEY
(health OR medic* OR exer* OR life* OR wellness)
AND TITLE-ABSTR-KEY (behaviour OR behavior).
The search string was adapted towards the search logic
of each database, while preserving the terminology.

All databases were searched on January 8™, 2019.
The database search yielded a total of 561 publications.
We decided to include empirical as well as conceptual
studies, as the main focus of the study is the role of
gamification in HCBTS, rather than the expressiveness
of empirical results. We assessed the relevance of each
article by utilizing predefined exclude criteria. In a first
step, we excluded publications that were duplicates, not
peer-reviewed, not written in English, or published
before 2009. Furthermore, we excluded 89 publications
that were not placed in the context of health or well-
being, 59 publications that did not focus on gamification
(The differentiation between gamification and related
concepts, such as serious games, was done according to
the distinction made by Deterding et al. [7]), and 30
publications that did not investigate health behavior
change. Furthermore, 45 publications did not include
any theoretical frame at all, whereas another 25 did not
include HBCTs reviewed by Munro et al [37], but other
theories like the aforementioned SDT (11 studies), or the
Fogg Behavior Model (5 studies). Our approach led to a
set of 18 publications. To widen the scope of our review,
we conducted a forward, and a backward search. By
applying the same exclusion criteria to the references of
our initial set of 18 publications, we were able to identify
another seven relevant publications, yielding a final set
of 25 publications for analysis. Appendix A gives an
overview of the identified studies.

3.2. Data Analysis

We conducted a manual concept-centric data
analysis approach that was informed by Webster &
Watson [55]. During the coding process, the data was
broken down into discrete parts (i.e., text passages),
closely examined, compared for similarities and
differences, and coded with regard to the phenomena as
reflected in the data. We were particularly interested in

how the studies conceived the role of gamification in the
health behavior change process through theoretical
lenses. This involved identifying individual theories, as
well as determining their level of integration into an
intervention. To determine the level of integration of a
theory, the most important aspect to consider was the
amount of information drawn from a theory in order to
support the desired health behavior change. In
accordance with this thought, we developed a hierarchy
consisting of four classes, where a higher class implies
a higher level of integration: (1) Mention (HBCT is
merely mentioned, but it is not clear to which extent it
informed the intervention), (2) Subsumption (HBCT is
used to explain results of the intervention), (3) Partial
Basis (certain parts of the intervention are informed by
an HBCT), and (4) Full Basis (intervention is fully
informed by HBCT).

4. Results

4.1 Identified Theories

We identified six different HBCTs that were also
featured by Munro et al. [37] (see Table 1). These six
HBCTs include the health belief model (HBM), the
information, motivation, and behavioral skills model
(IMB), the self-regulation theory (SRT), the social
cognitive theory (SCT), the theory of planned behavior
(TPB), and the transtheoretical model (TTM).

Table 1. Identified HBCTs

HBCT Studies

HBM [10, 13, 14, 18, 33, 52]

IMB [28]

SRT [5, 13]

SCT [6, 8,9, 19, 22-24, 32, 33, 48, 56]
TPB [6, 13, 14, 16, 33, 48]

TTM [1,18,21,23,29,33,41,42,48,54]

4.2 Types of Studies

The methodological approaches used in the studies
were distributed relatively even. Overall, nine studies
were conceptual, eight studies utilized quantitative
methods, six studies utilized qualitative methods, and
two studies utilized a mixed methods approach. Sample
sizes ranged from n=15 [42] to n=1500 [1]. The most
commonly used method was that of a randomized
control trial (RCT), being employed by six studies.
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4.3 Targeted Behaviors

Table 2 shows the health behaviors targeted by the
studies. All studies that targeted no specific health
behavior were of conceptual nature, thus conducted no
concrete intervention. Table 2 indicates that the majority
of studies aimed to increase physical activity as the
primary behavioral outcome. In his study, Cugelman [5]
emphasized the importance of gamification being able
to help sustain long-term behavior change in order for it
to be considered effective.

Table 2. Targeted health behaviors
Health behavior Studies
No specific behavior [5, 18, 21, 54]
Physical activity [1, 6, 8, 14, 16, 24,
29, 33,41, 42, 52]
Smoking cessation [9, 10]

Chronic condition self-management | [13, 23]
Adherence to HIV therapy [19, 28]
Healthy food consumption [22]
Substance Abuse and Relationship | [48]

violence
Compliance with exercise and diet | [32]
prescriptions
Support for Breastfeeding [56]

4.4 Target Groups

The target groups of featured interventions varied.
Most studies targeted a specific age group, such as
adults [6, 8, 42, 56]. Only two studies targeted elderly
people [52, 54]. Three studies targeting young men [1,
29, 41] utilized the annual military call-ups in Finland to
recruit their participants. In some cases the target group
was predetermined by the associated health behavior
change, for example, in smoking cessation [9, 10], or
chronic disease management [13, 23]. Other studies did
took a more practical approach by recruiting people
interested in the intervention, e.g., through existing
networks [56] or through paper flyers [6, 42].

4.5 The Role of Gamification in Health Behavior
Change Theories

We found the role of gamification in HBCTSs in our
reviewed studies to vary. While some studies firmly
integrated gamification elements with HBCTs (e.g., [22,
28, 56]), others saw the two as completely separate
units. Those studies that drew no direct connection
between gamification and HBCTs used the HBCTs
either as anecdotes (e.g., [9, 18, 21] ) or as explanations

for the findings they made (e.g., [10, 42, 52]).The review
by Lister et al. [33] investigated the occurrence of
behavioral constructs from various HBCTs along with
gamification elements in mobile health applications.
The studies by Giunti et al. [13, 14] deconstructed the
design concepts of their gamified interventions until
they were in accordance with four different theories,
including the HBM and TPB. The remaining studies
primarily focused on utilizing single HBCTs in gamified
interventions. The following sections briefly describe
each identified HBCT along with our findings.

4.5.1 Health belief model (6 studies). The HBM’s main
assumption is that health behavior is the result of a
rational appraisal of the perceived threat of a health
problem against the perceived effectiveness of
countermeasures [50]. In our review we found five
studies that utilized the HBM. However, no study
explicitly used the HBM to inform the design of a
concrete intervention. Two studies [10, 52] drew on the
HBM to explain the effects of conducted gamified
interventions. In the case of Takahashi et al. [52], the
effects were explicitly said to not being connected to the
implemented gamification elements. El-Hilly et al. [10]
found their gamified intervention to influence
behavioral change by increasing perceived threat of the
negative health behavior and increasing the perceived
benefit of the positive health behavior. However, they
did not undertake the attempt to tease out the direct
influence of gamification elements.

4.5.2. Information, motivation, and behavioral skills
model (1 study). According to the IMB, behavior
change is influenced by the occurrence of three main
elements: information, motivation, and behavioral skills
[12]. Only the study by LeGrand et al. [28] used the IMB
to design a gamified intervention. The authors used a
multitude of gamification elements and hypothesized
that these may enhance motivation for behavior change.
However, the paper does not provide any empirical
evidence for their hypotheses.

4.5.3. Self-regulation theory (2 studies). The SRT is
based on the assumption that people are active, self-
regulating problem solvers that are motivated to avoid
and treat illness threats [30]. According to SRT, people
first build cognitive representations of health threats and
subsequently develop and execute plans for coping with
the health problem as well as the resulting emotional
distress. They then evaluate these plans, and form new
cognitive representations within a feedback loop [4, 30].
Cugelman [5] argues that the persuasive architecture of
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gamification and SRT are quite similar. From this, he
concludes that interventions based on SRT should be
easier to gamify. However, we did not identify any study
explicitly investigating the effects of gamification on
SRT-related constructs in our reviewed studies.

4.5.4. Social cognitive theory (11 studies). According
to SCT, people learn and adapt behaviors by observing
others. The core concept of SCT is that of reciprocal
determinism, meaning that behavior is something that
influences and is influenced by personal factors and the
social environment [3]. SCT was the most frequently
occurring theory in our review. Three studies focused on
using gamification elements to influence the social
environment of study participants. Jones et al. [22] did
so primarily by using gamified role-model heroes to
increase fruit and vegetable consumption in schools.
When comparing the results to a baseline phase without
gamification, they found fruit and vegetable
consumption to be significantly higher in the
gamification phase. Edney et al. [8] focused on using
gamification elements to mimic real-life social
interactions. They noted that the social and gamification
features of their intervention were inherently linked with
each other and that they were designed to capitalize on
social comparison, support, and influence. Lin et al. [32]
propose a social gaming portal which aimed at
leveraging peer influence to achieve a behavior change
in accordance with SCT. They argue that people play
games due to the need for self-esteem and consequently
used social connectivity to elicit self-esteem.
Furthermore, gamification was used in other SCT-
informed interventions to influence self-efficacy. For
example, Dadaczynski et al. [6] found that the
implemented gamification elements points and
achievements had positive effects on self-efficacy, as
well as engagement and motivation. White et al. [56]
focused on two constructs from SCT, observational
learning and goal setting, while implementing
gamification elements in the form of points, badges, and
leaderboards in their intervention. Preliminary results of
their study indicated a positive influence of the overall
intervention, without specifically teasing out the effects
of gamification elements. Lastly, Hightow et al. [19]
addressed multiple key principles of SCT in their
intervention. However, only the principle of
reinforcement was addressed by gamification elements,
specifically by virtual rewards and achievements.

4.5.5. Theory of planned behavior (6 studies). The
main assumption of the TPB is that behaviors are under
volitional control. According to the TPB, an individual’s

behavior is shaped by the attitude towards the behavior,
subjective norms, and perceived behavioral control [2].
The study by Dadaczynski et al. [6] based their
intervention partially on the TPB, while not explicitly
linking it with gamification elements. Furthermore,
Hamari & Kaoivisto [16] based their research model on
the TPB, specifically by extending the element of
subjective norms with social influences. They found that
social influences overall have a positive impact on
gamified exercise interventions.

4.5.6. Transtheoretical model (10 studies). The TTM
conceptualizes health behavior change as a series of
stages ((1) precontemplation, (2) contemplation, (3)
preparation, (4) action, and (5) maintenance), rather than
a singular, discrete event [39]. Progressing through
stages represents a temporal dimension, and relapsing to
an earlier stage is possible. Reynolds et al. [42] argue
that an individual’s current stage in the TTM affects how
interventions should be designed. They conclude that
the same gamification elements can have different
effects on individuals in different TTM stages. For
example, the gamification element of points was
perceived positively by individuals in an early TTM
stage, whereas it was perceived negatively by
individuals in later stages. However, in the case of
leaderboards, the perceptions were found to be vice
versa. Three studies [1, 29, 41] based their interventions
on the TTM by delivering automated tailored health
messages referring to an individual’s associated TTM
stage. In all three studies, a gamified online service was
used to deliver these messages. However, contradicting
the findings of Reynolds et al. [42], the same
gamification elements were used for individuals in
different stages. Within these studies gamification was
implemented with the aim to increase user engagement
and participation [1] or compliance with the study [29].

5. Discussion
5.1 Principal Findings

In this work, we aimed to answer the question, how
extant research conceives the role of gamification in
health behavior change. We conducted a literature
review of studies which drew upon HBCTs as
theoretical lenses to elaborate on the role of
gamification. Analyzing the targeted health behaviors
revealed that physical activity was the most frequently
targeted behavior. Sedentary lifestyles are one of the
most important risk factors in modern societies with
regard to premature deaths. This makes physical
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inactivity a highly relevant problem to tackle. Due to
mobile health technologies, actual health behavior
regarding physical activity is easier to measure and less
susceptible to cheating than other behaviors that are self-
reported such as healthy eating habits. Another
interesting observation was that gamification elements
were exclusively used to reinforce positive behaviors.
For example, in studies targeting smoking cessation [9,
10], refraining from smoking was encouraged via
gamification, whereas individuals were not punished by
the gamification concept in case they smoked. This
finding is in line with the concept of operant
conditioning, which implies that positive reinforcement
yields higher potential than punishment when inducing
a desired behavior [35].

The most prominent target group of interventions
were young people. This is not surprising, since extant
research has shown that younger people have an easier
time to adapt gamification technologies [25]. The
reviewed studies integrated HBCTs within their
interventions on different levels. Seven studies only
mentioned HBCTs without any further information
drawn from them and only five out of 25 studies fully
relied on HBCTs to build their gamified interventions.
This finding shows the absence of strong theory-driven
research on gamification in health and well-being.

In regards to individual theories, we found it
surprising that the TPB was outnumbered by other
theories. The TPB as well as its predecessor (i.e., the
theory of reasoned action) and its successor (i.e., the
technology acceptance model) are widely used in IS
research. Apparently, the popularity of the TPB does not
carry over into gamified health interventions, possibly
due to the healthcare research community favoring
other, more health-specific theories.

5.2 Future Research Avenues

Extant research has repeatedly called for more
theory-driven studies that aim to tease out the effects,
moderators and mediators of individual game design
elements with regard to behavior change [38]. However,
our review suggests that most theory-driven studies in
the context of health and well-being still focus on the
overall effects of gamification on traditional outcomes,
such as increased engagement, motivation, or
participation. We argue that to deeper understand the
role of gamification in the process of health behavior
change, researchers should go beyond this
understanding and undertake approaches to integrate
gamification with HBCTs more profoundly. Against
this backdrop, we analyzed our results and derived

several possible avenues for future research. In
comparison to other reviews of gamification [21, 26,
49], our propositions stand out for two reasons. First,
they are specific to health behavior change. Second, we
provide more concrete ideas and starting points for a
deeper investigating the role of gamification as well as
potential moderators and mediators of behavior change.

The study by EI-Hilly et al. [10] suggests that
gamified intervention have the potential to influence
both major constructs of the HBM (i.e., perceived threat
and perceived benefit). However, it is unclear which
gamification elements are most suitable to positively
influence either of those constructs. When targeting
health behavior change through the lens of HBM, it
would be beneficial for practitioners to understand how
gamification has to be designed in order to address
perceived effectiveness or perceived threat respectively.
This would also provide answers on the important
question, whether gamification is more applicable for
either of the two. Consequently, we propose the
following question: How should gamification be
designed to positively affect health behavior change
through perceived effectiveness and perceived threat?

According to social comparison theory [11], humans
have a natural drive to evaluate themselves by
comparing to others by the means of objective standards.
The theory suggests that comparing oneself with others
can have positive effects, for example, in the form of
increased inspiration. However, research has also shown
negative effects of social comparison such as envy [27].
Many gamification features, such as leaderboards,
inherently promote social comparison. Thus, further
studies with regard to the positive and negative effects
of social comparison yielded by gamification elements
need to be conducted [46]. We formulate the following
research question: How does gamification elicit social
comparison and what are its positive and negative
influences on health behavior change?

The study by Reynolds et al. [42] suggests that the
same gamification elements can have very different
effects on individuals in different stages of the TTM.
Thus, it would be an interesting avenue for future
research to develop knowledge on how gamification
should be designed and utilized for different stages of
health behavior change. This may also include
developing a deeper understanding of which negative
consequences may occur when gamification is applied
in unsuitable stages. We propose the following research
question: How should gamification be designed in order
to support positive health behavior change with respect
to different stages of health behavior change?

The IMB builds on the assumption that information
is the key construct for health behavior change. The
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value of information heavily depends on whether the
recipient engages with it or not. Thus, it is a valuable
avenue for future research to explore how gamification
could foster health behavior change through increased
engagement with delivered information. We derive the
following research question: How can gamification
positively affect health behavior change through higher
engagement with information?

As argued by Lister et al. [33], health behavior
change is unlikely to be sustained without high levels of
self-efficacy. Several studies undertook first steps to
identify  relations  between  self-efficacy and
gamification [5, 33]. The TPB builds on self-efficacy in
the concept of perceived behavioral control, which
refers to an individual’s perceived ease or difficulty to
perform a health behavior [2]. We did not find any study
that investigated the impact of these relations on health
behavior change. Thus, we argue that future research
could aim to develop a deeper understanding of how
gamification may lead to higher levels of self-efficacy
and perceived behavioral control. We state the following
question: How can gamification positively affect health
behavior change through increased self-efficacy and
perceived behavioral control?

5.3 Implications

Our study yields some implications for theory and
practice. First, several studies using similar gamification
elements reported different effects. This result further
strengthens the theoretical assumption that gamification
is highly context-sensitive. Furthermore, our results
highlight that the context-sensitivity of gamification not
only refers to different target groups and targeted health
behaviors, but that gamification is also context-sensitive
with regard to different stages of the health behavior
change process. Practitioners need to bear in mind these
different levels of context-sensitivity when designing
gamification. Analyzing targeted behaviors confirmed
the observations of other studies [47] that physical
activity is the dominant health behavior targeted in
published research on gamified interventions. While
results of this application context are unlikely to be
easily transferable to other contexts, this finding reveals
the need for more theory-driven research on the role of
gamification in health behavior change contexts such as
smoking cessation or medication adherence. Finally, by
deriving concrete research questions with respect to
different theoretical lenses, we provide future
researchers with explicit valuable starting points to
further investigate the role of gamification in the health
behavior change process.

5.4 Limitations

Our research is limited by a number of factors. First,
we limited our review on such HBCTs that have been
widely used by the healthcare research community as
proposed by Munro et al. [37]. Thus, other theories that
are not as closely related to the health context but
frequently used in gamification research (e.g., SDT)
were not considered within this review. Another aspect
to consider is the fact that the study Munro et al. focused
on HBCTs for the specific behavior of medication
adherence and as such might not provide a
comprehensive list of HBCTs for other contexts.
However, most HBCTs are largely behavior
independent, and even those that have been developed
with a specific behavior in mind (e.g. the TTM for
smoking cessation) have since been utilized or tested in
a broad range of contexts. Thus, we think that the list by
Munro et al. provides us with a suitable base for our
review. Furthermore, our coding was dependent on
explicit mentions of the HBCTSs. Thus, we cannot rule
out that authors implicitly drew knowledge from certain
HBCTs without explicitly stating this in the manuscript.
Additionally, a limitation is the use of keywords related
to behavior in our literature search. As a large part of the
gamification research in healthcare is somehow related
to behavior change, but does not necessarily mention the
word, the reach of our literature review is limited.
However, we aimed to offset this limitation to some
degree by conducting a forward and a backward search.

6. Conclusion

The goal of this research was to investigate the role
of gamification in health behavior change. We
approached to answer this question by reviewing 25
studies that draw on HBCTs and gamification to explain
health behavior change. Our results reveal large
discrepancies in the way that researchers have
conceptualized the role of gamification in HBCT-driven
health interventions. While some HBCTs have been
given greater considerations by researchers in the past
(e.g., TTM), others remain largely understudied (e.g.,
IMB). In order to contribute to filling this gap, we
derived concrete research questions with regard to
different HBCTs. It is upon future research to build on
our findings and conduct more theory-driven research
that helps to understand and predict how gamification
may contribute to positive health behavior change.
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Appendix

Appendix A: Studies included in literature review

ID |Main focus of study HBCT |Int* |Type of Methods used N Targeted Target
Study in study Behavior group
[1] [Study protocol for gamified TT™M |P quantitative |Questionnaires, RCT, 1500 |Physical activity |Young
intervention Study protocol men
[5] [Discuss gamification in behavior SRT (M conceptual |Discussion nfa |n/a n/a
change systems
[6] |Pilot study to evaluate efficacy of SCT |P quantitative [RCT, Statistical analysis {144 |Physical activity |Adults
own gamified intervention TPB |P
[8] |Study protocol for gamified SCT |F quantitative [RCT 440 |Physical activity |Adults
intervention
[9] [Develop a theoretically grounded SCT (M qualitative |Focus groups 73 |Smoking cessation |Smokers
gamified intervention
[10] | Investigate effects of gamification on [HBM |S qualitative |Qualitative longitudinal |16  |Smoking cessation |Smokers
mHealth interventions study, interviews
[13] | Discover factors for design of HBM [P mixed App review, focus 600 |Chronic condition [Chronic
mHealth solutions, develop own SRT (M methods groups, interviews, apps |self-management |disease
model TPB |P surveys patients
[14] |Design & evaluation of a gamified HBM |P conceptual |Prototyping n/a |Physical Activity |Multiple
mHealth solution TPB |P Sclerosis
patients
[16] |Investigate social influence in TPB |P quantitative |Online Questionnaires {200 |Physical Activity |n/a
gamified interventions
[18] | Critical review of the health app HBM (M conceptual |App review nfa |[n/a nla
landscape ™ |M
[19] | Development of own intervention SCT |P Mixed Pilot Trial, statistical 20 |Engagementin HIV
methods analysis, Interviews HIV Care patients
[21] | Assess advantages of gamification  [TTM |M conceptual |Literature review 19 |n/a nla
applied to health
[22] | Investigate effects of own gamified [SCT |F quantitative |Measuring of food waste, |180 |Fruit and Students,
intervention Post-surveys vegetable 5-14 yrs
consumption old
[23] |Present examples of digital games for [SCT, |P conceptual |Discussion nfa |Diabetes Self- Diabetes
diabetes patients TTM |P Management patients
[24] |Review GPS exergames and discuss [SCT |M conceptual |Discussion nfa |Physical Activity |Adolescen
issues ts
[28] | Investigate effects of own gamified [IBM |F quantitative [RCT 146 |Engagement in HIV risk
intervention HIV Care groups
[29] |Investigate feasibility of own TT™M |F quantitative |RCT, statistical analysis {496 |Physical activity |Young
gamified intervention men
[32] |Proposition of web-based behavior |SCT [P conceptual |Development guidelines |n/a |Health n/a
motivation tool Compliance
[33]|Identify and analyze extent of HBM |S conceptual |App review, statistical {132 |Physical activity |n/a
gamification usage in health apps SCT |S analysis apps |& diet
TPB |S
TTM |S
[41] | Investigate effects of own gamified [TTM |F quantitative [RCT, statistical analysis {496 |Physical activity |Adolescen
intervention ts
[42] | Beginners vs non-beginners in TTM |S qualitative |Interviews, observation |15 |Weight-loss / Adults
persuasive health technologies sessions Fitness
[48] |Lessons from developing gamified |SCT (M conceptual |Description & test of nfa |Substance Abuse |Youths
intervention TTPB  |M gamified intervention and Relationship
™M |M Violence
[52] |Develop an own gamified HBM |S quantitative |User study, 30 |Physical activity |Elderly
intervention guestionnaires
[54] |Provide overview of theoretical ™ |M conceptual |Broad internet search nfa |n/a Elderly
frameworks for gamification
[56] | Develop evidence-based gamified SCT |F qualitative |App development, focus |38  |Support for Fathers
intervention groups, think-aloud study Breastfeeding

*Level of theory integration: M: Mention, S: Subsumption, P: Partial Basis, F: Full Basis
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