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Abstract: Recently, gamified wearable fitness trackers have received greater attention and usage
among sport consumers. Although a moderate amount of aerobic physical activity can significantly
reduce the risk of many serious illnesses, physical inactivity issues are still prominent. Although
wearable fitness trackers have the potential to contribute to physical activity engagement and
sustainable health outcomes, there are dwindling engagement and discontinuance issues. Thus,
examining its gamification elements and role in physical activity becomes critical. This study
examined the gamification elements in wearable fitness trackers and their role in physical activity
and sports engagement. A comprehensive literature review yielded 26 articles that empirically
measured a variety of gamification features and the effect of the device on physical activity and
sports engagement. The study suggests three key gamification themes: goal-based, social-based,
and rewards-based gamification that can be a point of interest for future scholars and practitioners.
Based on the review, we propose a conceptual framework that embraces motivational affordances
and engagement in physical activity and sports.

Keywords: gamification; wearable technology; fitness tracker; physical activity; engagement

1. Introduction

Participating in physical activity (PA) has been found to benefit a person’s health [1].
Nevertheless, physical inactivity can dominate a person’s leisure time raising various health
concerns. The Centers for Disease Control and Prevention [2] reported that more than one-
fourth of U.S. adults are physically inactive, which indicates they are not participating in
moderate (e.g., 150 min of walking briskly a week) to vigorous PA (e.g., 75 min of running
a week). As an intervention tool that enhances individual engagement in PA, information
and communication technology (ICT) can play an important role. Recent studies have
argued that technological interventions could result in higher PA level and active sports
participation [3,4].

Due to the rapid development of ICT, wearable fitness trackers (WFT) have received
greater attention and usage among consumers. These can synchronously record various
physiological data to help individuals monitor their workouts, stimulating motivation and
enjoyment. The use of WFT has increased in popularity, and nearly 10% of Americans
in 2018 reported that they had used the device [5]. Among various types of WFT, the
usage of wrist-worn WFT (e.g., Apple Watch, Fitbit, Whoop, Suunto Watch) has been
particularly been popular due to affordability, comfortability, along with a high level of
customer satisfaction and acceptance [6]. Previously, scholars have started to accumulate
evidence that wrist-worn WFT can contribute to active lifestyles [7–9].

Despite the increasing usage, one-third of WFT users in the U.S. had discontinued use
within 6 months [10]. Such short-term use is unlikely to resolve physical inactivity issues
and to promote sustainable lifestyle change.
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One of the benefits that consumers derive from wrist-worn WFT is gamified experi-
ences with ease. Gamification, defined as the implementation of game design in a non-game
context [11], has been suggested as an effective health intervention tool in multiple do-
mains [12,13]. An embodiment of gamification in WFT motivates consumers to become
more active and engaged [12,14]. Since individuals may confront internal (e.g., biological
and psychological) and external (e.g., environmental and social) barriers while engaging
in PA [15], gamified technologies could enhance the consumer experience by enabling
additional motivators.

As more innovative WFTs continue being released every year with improved features
and consumer experience [16], there is a need for research exploring the impact of gamifi-
cation elements mounted in WFT on sport consumers. To leverage the positive impact of
wrist-worn WFT on PA engagement and continuance, exploring what factors of wrist-worn
WFT interface, especially gamification elements, becomes critical [9]. There is a strong
need to assess the range of empirical PA studies and to improve the efficacy in increasing
the use of ICT in sport studies that promote population health [3,17]. Identifying the
empirical studies that have examined the role of gamified WFT, as motivational affordances
of engagement in PA and sports can be a point of interest for future scholars and practi-
tioners. By reviewing the literature, we specified the intrinsic and extrinsic motivational
affordances of gamified WFT that have an influence on PA engagement. Based on our
findings from the review, we present a conceptual framework that embraces three key
gamification themes (i.e., goal-based, social-based, and rewards-based gamification), PA
engagement, and sport participation.

2. Literature Review
2.1. Gamification in Physical Activity

“Play is older than culture” [18] (p. 1). Humans innately learn how to play games.
Derived from the concept of play, games are at the very center of what makes us human.
Meaning improvisational and boisterous, play (Paidia) has been evolved to game (ludus),
which relates to contrivance and subordination to rules [19]. Characterized by definite
rule systems and competition, a game enables people to strive toward goals. Games assist
individuals in increasing the level of effort, skill, and ingenuity [19]. The first attempt to
conceptualize gamification in the field was made by Deterding et al. [11], who defined
gamification as:

The use (rather than the extension) of design (rather than game-based technology or
other game-related practices), elements (rather than full-fledged games) and characteristic
for games (rather than play or playfulness) in non-game contexts (regardless of specific
usage intentions, contexts, or media of implementation) (p. 13).

Gamification has been adopted in many disciplines as a way of engaging individ-
uals with PA [20,21]. Previous literature suggested various gamification elements that
potentially contribute to enhancing PA and sport participation [13,17].

2.2. Self-Determination Theory: Motivational Affordances

To further enrich our understandings of gamification elements in WFT, it is imperative
to pay attention to motivational affordances. Motivational affordances refer to users’ per-
ceptions about the possibilities that a focal technology can satisfy their basic psychological
needs [22]. Self-determination theory [23] helps us understand how gamification elements
of WFT and motivations are interrelated. According to Deci and Ryan [23], intrinsic moti-
vation is related to autonomous and self-determined behavior of seeking rewards inherent
in the task (e.g., enjoyment), whereas extrinsic motivation refers to behavior driven by
external rewards. A presentation of automated data in WFT allows individuals to track
their activity level, and it boosts inherent interest in PA. In contrast, external reward sys-
tems mounted in a device provide additional motivational affordances to its users [24].
As such, gamified WFT affects engagement levels by effectively stimulating intrinsic or
extrinsic motivations.
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According to early work in many areas, gamification orientations are grouped into
intrinsic and extrinsic motivational affordances [12,24–26]. By conducting a frequency
analysis of survey responses, Kappen et al. [12] found that intrinsic gamification elements
may include goals, challenges, progression, achievements, choice or options, quests, and
social sharing. These elements affect an individual’s PA engagement by promoting inherent
interest in PA. Extrinsic elements (i.e., virtual rewards) are “digital or intangible incentives
given following a desired response in an attempt to reinforce the response” [14] (p. 1708).
These elements include badges, points, leaderboards, incentives, and rewards [25]. Overall,
gamified interventions including self-regulation, socialization, and rewards are critical in
providing an enjoyable PA experience [21].

Kappen and Nacke’s [25] kaleidoscope of effective gamification illustrates how the
two motivated behavior layers (i.e., intrinsic and extrinsic) are critical for effective gamifi-
cation experiences. The authors argued that intrinsic motivation, along with competence,
autonomy, and relatedness, needs to be integrated into extrinsic motivation, which is
facilitated by external rewards. Nicholson [27] also suggested the two types of gamification:
reward-based gamification and meaningful gamification. In rewards-based gamification,
gamification systems rely upon a thin layer of game-like experience using rewards sys-
tems [27]. However, in meaningful gamification, the system helps people find meaningful
associations with the given activities. The gamified system allows users to create their own
goals, but to utilize rewards only when it is truly necessary for progress [27].

Based on previous literature in gamification and motivational affordances, we would
like to further articulate the gamified elements in wrist-worn WFT and propose a conceptual
framework that integrates PA and sports engagement. Although previous studies have
attempted to specify the gamification elements by examining various types of technologies,
there are still very limited studies exploring gamification elements in wrist-worn WFT.
Given the lack of research evidence, the current study explored various disciplines and
found most studies existed in health and technology-related fields.

Thus, this study examines the gamified elements of WFT that have an influence on
PA and sports engagement by applying the concept of intrinsic and extrinsic motivational
affordances [12,24–26]. The current literature review helps us understand gamification
elements in WFT and future directions for utilizing gamified WFT to support participation
in PA. By conducting a comprehensive literature review, we categorized gamified elements
of WFT based on our understanding of motivational affordances.

3. Methods

A comprehensive literature review was conducted to find types of gamified WFT
utilized in PA studies. We categorized each of the gamification elements in terms of
different types and functions: goal-based, social-based, and rewards-based gamification.
Databases we used for the literature search were (1) electronic databases in university
library website, which include, but not limited to, APA PsycINFO, PubMed/Medline,
Sport Discuss, Scopus, (2) reference lists of the relevant articles, and (3) hand-searching
of key journals through Google Scholar. During the review process, both peer-reviewed
journal articles and conference proceedings were reviewed. We searched for relevant
studies published between 1 January 2000 and 31 December 2020, using the following
search terms (abstract, title, equivalent subjects): [(“gamification”) AND (“fitness tracker”
OR “activity tracker” OR “wearable device” OR “smartwatch”) AND (“physical activity”
OR “exercise” OR “sport” OR “fitness”)].

1. During this article search process, the following inclusion criteria were used to screen
the articles: (1) the papers in multiple domains that focus on the effect of gamified WFT
on individual PA engagement; (2) the papers provide empirical evidence regarding
the effect of gamified WFT on PA engagement; (3) the population of the study is
either non-patients or patients who have general health issues related to physical
inactivity (e.g., obesity and overweight), and (4) the papers examined individuals
using wrist-worn WFT.
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2. We included studies that were written in English and published in the past 12 years
(from January 2009 to October 2020). The keyword search yielded 585 articles from 27
electronic databases (Figure 1). After the database search, 94 articles were selected
for full review. Then, 16 articles were identified and used for thematic analysis.
Additionally, the reference lists from identified articles and Google Scholar were used
to find additional articles. During the review process, both peer-reviewed journal
articles and conference proceedings (i.e., full paper) were reviewed. Altogether, a
total of 26 articles were used for our thematic analysis (Table 1).

Table 1. Summary of articles analyzed for the review.

Article Methods Participant Device Gamification Gamification
Themes

[28] RCT a (72-h) Children aged 9 to 13
in U.S. (n = 67) WFT (Fitbit) Goal setting, progress,

virtual dog, rewards, points
Goal and rewards

based

[29]

NRCT b (baseline,
4-week

intervention) and
semi-structured

interviews

Fitness center
members and

students in Germany
(n = 12)

WFT (Mi Band),
mobile app

Progress, feedback,
trophies, goals, social

comparison

Goal, social and
rewards based

[30]
NRCT (4- week

intervention) and
survey

Seniors in Germany
(n = 20)

WFT, mobile app
(fMOOC)

Progress, badges (training,
steps, posts, likes), group

and individual competition

Goal, social and
rewards based

[31]
RCT (24-week
intervention,

12-week follow-up)

Adults with body
mass index ≥ 25 in

U.S. (n = 602)

WFT (Withings
Activite Steel)

Support, collaboration,
competition

Goal and social
based

[32]

RCT (2-day
baseline, 1-week
control session,

1-week follow-up)

Students and
professionals in

Switzerland (n = 36)

WFT (Fitbit),
mobile app

(Healthytogether)

Progress (self, group),
social setting (competition,

cooperation, hybrid),
points, badges, group

messages

Goal, social and
rewards based

[33]
NRCT (baseline,

2-month
intervention)

Overweight and
obese or healthy

college students in
U.S. (n = 12)

WFT (Fitbit),
mobile app (Fitbit),

Twitter

Progress, twitter messages,
feedback, individual and

group challenges,
competition, prizes

Goal, social and
rewards based

[34]
Longitudinal

semi-structured
focus group

Adolescents aged 12
to 14 years in

Northern Ireland
(n = 19)

WFT (Fitbit)

Goal setting, progress,
feedback, competitions,

material rewards,
teamwork

Goal, social and
rewards based

[35]

RCT (7-day
baseline, 100-day

intervention,
3-month

follow-up)

Members of
community-based

Facebook groups in
Australia (n = 301)

WFT (Zencro,
TW64S,

GENEActiv),
mobile app (Active

team

Progress, social interaction,
social comparison, support,

newsfeed, challenges,
leaderboards

Goal, social and
rewards based

[36]
In-depth

semi-structured
interview

WFT users using a
device for at least

three months, mostly
from North America
and Europe (n = 30)

WFT
Accounting, getting credit,

goals, rewards, data
sharing, social effects

Goal, social and
rewards based

[37]
NRCT (baseline,

each of 22 sessions
occurred to 1 to 4
days per week)

Elementary school
students in U.S.

(n = 6)
WFT (Fitbit) Progress, goal setting,

feedback. Goal based

[38]
RCT (baseline,

3-month
intervention)

Young adults aged
18 years in Finland

(n = 209)
WFT (Polar Active) Progress, progress feedback Goal based

[39] NRCT (10-day
intervention)

Seniors over 50 years
old in U.S. (n = 12)

WFT (Fitbit),
website

Progress, monetary
rewards

Goal and rewards
based

[40] Survey and focus
group

WTF users (survey:
n = 47, focus group:

n = 7)
WFT

Progress, challenges,
competition, leaderboard,

rewards/badges,
socialization

Goal, social and
rewards based
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Table 1. Cont.

Article Methods Participant Device Gamification Gamification
Themes

[41]
RCT (1-week

baseline, 4-week
intervention)

mActive enrolled
smartphone users
aged 18 to 69 years

in U.S. (n = 48)

WFT (Fitbug Orb)
and smartphone

Progress, feedback
(smart texts) Goal based

[42] Survey
WFT users in online
communities (North
America, Australia,
Europe) (n = 210)

WFT Progress, points Goal based

[43]
RCT (2-week

baseline, 12-week
intervention,

12-week follow-up)

94 families in U.S.
(n = 200 adults)

WFT (Fitbit),
mobile app

(Moves, ProtoGeo
Oy or Fitbit)

Progress, feedback,
collaboration, peer support,

points, levels

Goal, social and
rewards based

[44]
RCT (2-week

baseline, 24-week
intervention,

12-week follow-up)

Overweight and
obese employees in

U.S. (n = 602)

WFT (Withings
Activité Steel)

Progress, team competition,
support, collaboration,

point, level

Goal, social and
rewards based

[45]
Semi-structured
interviews and

survey

Colleagues, friends,
WFT users in social
media mostly reside
in U.S. and Germany

(n = 689)

WFT
Progress, challenges, social

contacts, entertainment,
rewards

Goal, social and
rewards based

[46]
RCT (baseline,

8-week
intervention)

College students
(n = 40)

WFT (Jawbone
UP24)

Interaction, social sharing,
feedback, goal setting,

challenges

Goal and social
based

[47]

Phase 1: RCT
(6-week

intervention),
Phase 2: NRCT

(6-week
intervention)

Medical residents in
U.S. (n = 104) WFT (Fitbit)

Progress, feedback, team
competition, monetary

rewards

Goal, social and
rewards based

[48]

RCT (2-week
baseline, 2-week

intervention,
2-week follow-up)

and interviews

Students and
employees in

Canada (n = 23)

WFT (Fitbit),
mobile app (Fitpet)

Goal setting, progress,
social interaction (cheer-up,

nudge, conversation),
Fitpet (mini game,

accessories)

Goal and social
based

[49]

RCT (2-week
baseline, 1-week

intervention,
1-week of

follow-up) and
semi-structured

interview

Employees in
Netherlands (n = 60)

WFT (Philips
Health Watch)

Progress, personalized and
context-aware coaching
messages in real-time

Goal based

[50]
RCT (10-day

baseline, 20-day
intervention)

Fitbit users and
non-users (n = 54) WFT (Fitbit)

Progress, social interaction
(messages, comments),
social game (steps as

currency)

Goal, social and
rewards based

[51]
NRCT (1-week

baseline, 1-week
intervention,

1-week follow-up)

Adults in U.S.
(n = 11)

WFT (Fitbit),
website

Progress, prize draws
(verbal praises, small

prizes, prizes up to $15, $50,
$120)

Goal and rewards
based

[52]

RCT (baseline,
1-month

assessment,
3-month

assessment)

African American
women aged 18 to 35
years in U.S. (n = 91)

WFT (Fitbit),
mobile app
(PennFit)

Progress (self, group),
online group chatting

Goal and social
based

[53] Survey

WFT users at
worldwide

technology company
located in U.S.

(n = 238)

WFT

Social sharing (running
trajectory, comments,

leaderboards) and social
competing (friendly
competition, team

challenges, badges).

Goal, social and
rewards based

a RCT = Randomized control trial, b NRCT = Non-randomized trial.
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Figure 1. Review process of the literature review.

4. Findings

Based on theoretical background regarding gamification and motivational affor-
dances [12,23,25,26], we embarked on a thematic analysis to explore the types of WFT
gamification. Our study observed three gamification themes: goal-based, social-based, and
rewards-based gamification. These gamification elements are connected to two motiva-
tional affordances: intrinsic and extrinsic motivational affordances. Specifically, goal-based
gamification is closely related to intrinsic motivational affordance, whilst rewards-based
gamification is associated with extrinsic motivational affordance. Social-based gamification
was classified as both intrinsic and extrinsic due to the nature of certain social activities
as explained below. Our thematic analysis indicated that all studies included goal-based
gamification strategies. Among them, five studies used a single strategy only, but the rest
of the studies used a mix of gamification elements.

4.1. Goal-Based Gamification

People strive toward goals due to the psychological process of self-regulation [54].
One of the important aspects of engagement is whether individuals can use self-regulatory
strategies to plan and evaluate their own work [55]. Since PA is a goal-driven behavior,
individuals are exposed to a process of goal setting. Gamified WFT allows individuals’
access to their goal assignment and guides individual PA while performing as reference
points and self-incentives in a cognitive process [56]. Our findings identified that all
of the reviewed studies included goal-based gamification strategies: goal setting and
self-monitoring.

WFT users engage in constant self-monitoring of progress and achievements. To
a great extent, the availability of physiological data is what makes gamified WFT valu-
able [57]. According to Consolvo et al. [58], knowing PA progress can be a significant
motivator to increase self-efficacy and PA retention. Some of the previous studies indicated
that access to PA performance information could make a difference. In Nelson et al.’s
study [42], the self-regulation theory was used to explain how individuals set their goals
and respond to feedback of achieving those goals. Nelson et al. demonstrated that visible
change in individual progress (e.g., points and percentages) was the best predictor of an
individual’s health empowerment. Health empowerment is defined as the belief that a
person has a significant effect over the ability to perform a health-related task [42].



Sustainability 2021, 13, 7017 7 of 15

As one of the three basic human needs, competence is about feeling confident in one’s
actions by exercising and expanding one’s capacities [59]. Challenge and achievements are
intrinsic motivators that trigger task-oriented motivation [24,45]. Goal-based gamification
strategies aim to motivate individuals’ desire to seek challenges and extend their physi-
cal and psychological capacities. Gamified WFT provides doable tasks and incremental
challenges while participants engage in PA (Johnson et al., 2016). By using a goal setting
mechanism, WFT assists people in obtaining competence with certain knowledge and
skills. Schaffarczyk and Ilhan [45] found that gamified WFT helped participants feel high
levels of physical aliveness, motivation to use WFT, and motivation to take part in future
challenges. Winning a challenge was also found to be a strong reason for participants to
engage in PA [45].

Nelson et al. [42] noted “With the aid of the device’s goal settings and feedback
mechanisms, an individual feels competent to define and impact their self-made goals”
(p. 365). This quote alludes to the important role of WFT’s automated feedback on PA
engagement. Technology-assisted feedback was suggested as a booster for a healthy
lifestyle [53,56]. In Martin et al.’s study [41], participants who received feedback about their
progress showed higher increases in their daily step count than those in the no feedback
condition and no progress condition. By conducting a focus group with young adolescents
in Northern Ireland, [34] demonstrated that providing positive feedback when goals were
met was critical in enhancing PA engagement. Further, receiving positive feedback could
lessen the negative attitude created due to not winning external rewards (e.g., prizes). This
finding was similar to previous meta-analysis work [60] that found that giving feedback on
PA performance was the most effective intervention tool in increasing self-efficacy, which
also leads to increased participation in PA. The results of some reviewed studies showed
that utilizing goal-based strategy was not able to affect PA outcome significantly [38,47].
For instance, Thorndike et al. [47] found that feedback from WFT did not result in increased
PA levels compared to a no feedback condition. In a 3-month randomized controlled trial,
Jauho et al. [38] also found that feedback and progress resulted in a short-term but not
significant effect on PA. Thus, most of the reviewed studies utilized goal-based gamification
as a basis for participants using WFT.

4.2. Social-Based Gamification

Individuals are grounded in a social system, which allows them to engage in a socio-
cultural process that embraces cognitive learning, observation, and memory [56]. Bandura
suggested that exposure to an activity creates a level of awareness that can build a stronger
sense of self and contribute to the formation of positive behaviors in the long run. Several
studies found that individuals shape their attitude toward PA differently based on the
recognition of their social environment [32,43,44,48,52]. By engaging in a group-based
activity, participants can fulfill the needs of competence and relatedness [24]. When people
connect and have a sense of belonging, their intrinsic motivation grows stronger [59].
By providing a platform of social interaction, social-based gamification could serve as
an intrinsic motivator to engage in the activity. When people engage in PA with others,
but their behaviors are still determined by their inherent interest in PA, social-based
gamification (i.e., teamwork, social sharing) promotes intrinsic motivation. On the contrary,
social-based gamification can also become extrinsic motivational affordance [12]. When
the social interaction platform becomes the primary reason for participating in PA and
participant behaviors are driven by social rewards (e.g., leaderboards, recognition among
participants), their intrinsic interests in PA are interrupted.

Social-based gamification theme includes collaboration, cooperation, sharing, compe-
tition, and recognition. Firstly, several studies found that collaboration and teamwork were
common methods in social-based gamification [31,34,43,44]. Engaging in a group-based
PA, individuals learn how to set health goals and interact with peers. Participants in collab-
orative settings become responsible to the group members. This setup induces a teamwork
effort to meet assigned PA goals [33,43,44]. Patel et al. [44] compared the different effects
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of collaborative, competitive, and supportive interventions on the PA performance for a
24-week intervention and 12-week follow-up. In the collaboration setting, participants
worked toward a group goal, while in the supportive group members could receive sup-
port from an acquaintance outside the experiment group. They found participants in the
collaborative setting scored the lowest PA performance compared to participants in the
other two interventions. Corepal et al.’s [34] interviews with teenagers also found that
many barriers exist in team collaboration (e.g., free-riding teammates).

A cooperative environment can significantly affect an individual’s PA engagement [48,53].
Although testing different effects of three gamification approaches, Tong et al. [48] found
that a combination of social interaction and goal setting was a more effective PA interven-
tion tool than a goal setting condition or a combination of goal setting and mobile app.
Chen and Pu [32] also found a significant role of others’ feedback on an individual’s active
participation in PA. In Chen and Pu’s study, there was a positive correlation between the
number of messages and PA performance. Using different gamification settings: com-
petition, cooperation, and hybrid setting, Chen and Pu demonstrated that there was a
significant PA increase in both cooperation and hybrid settings. In Zhang and Jemmott
III’s study [52], the treatment group that was allowed to chat with one another had better
odds of meeting the goal than those who did not have the option to chat. During the three
months of the experiment, steps, minutes of PA, and PA performance increased for the
gamification intervention group.

Social sharing is the act of disclosing tracking data and exercise with others [29,53].
Sharing allows disclosure of physiological data, as well as individual feelings about PA
either in collaborative or competitive social settings (Chen and Pu, 2014). Participants in
social group settings can be stimulated by observing others’ PA performances and posts
from others. These observations could increase individuals’ goal achievement and their
PA engagement. For instance, the ability to monitor other members’ progress was a key
component in a small-group intervention study [29,46,52]. Although Altmeyer et al. [29]
found the PA level was significantly higher in the public display and app intervention
group than the group that only used the app, Seo et al. [46] found a significant improvement
in the connected group. A display of PA level could provide a place for socialization as
well as a motivation to self-present the performance to receive some social recognition [29].

Human cognition evolves mainly in response to the challenging demands that exist in a
social environment [56]. Social competition has been incorporated into gamification design
in various studies [34,43,44,48,53]. Competitive social settings can be related to humans’
need to seek social recognition and status [61]. This social desire can be a primary motive
for some participants and can lead to healthy relationships. In Buchem et al.’s study [30], a
competition was the most popular gamification element for senior participants. Similarly,
team competition groups recorded more steps than those in an individual condition [47].
Furthermore, leaderboards and newsfeeds can serve as gamification tools that display PA
performance rankings, which provide a competitive platform among participants [35].

4.3. Rewards-Based Gamification

A rewards-based gamification strategy was common in many studies. External re-
wards were not independently used in the studies, but were incorporated with other
gamification strategies. These rewards-based gamification strategies included virtual re-
wards (e.g., badges) and monetary rewards (e.g., prizes). In reviewed studies, rewards
were found to be used as a booster for other types of gamification strategies. For instance,
badges and points are grounded in some WFT (e.g., Fitbit). These incentives were given
to participants as compensation for achieving individual progress [28,44] or socialization
goals [30,32]. By providing an equal amount of external rewards to the three different
social intervention groups, Chen and Pu tested the effect of social interaction on PA engage-
ment level. Although conducting a non-randomized trial study with seniors in Germany,
Buchem et al. [30] found that half of the participants were motivated by badges (e.g., steps,
likes, posts) to engage in PA.
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In Patel et al.’s study [43], participants were randomized into two groups. This
study used a combination of rewards-based and social-based rewards. Although a control
group received individual feedback on goal performance by text message or e-mail, an
intervention group received feedback with extra points and badges with support from
family members. In the intervention group, participants entered into a game with their
family, and the family was endowed with points. Thus, this group could receive more
social incentives by collaborating, supporting, and taking responsibilities. When the goal
was accomplished, participants received extra points at the end of the week to advance up
to the next level (bronze, silver, gold, and platinum). Patel et al. found that the intervention
group showed a significant increase in PA engagement compared to the control group.
Overall, external rewards, such as points, rewards, levels, and badges, have great potential
to improve individual health [13]. Sometimes, losing points is more effective in increasing
motivation than gaining [43]. However, Corepal et al.’s finding [34] suggested that prompt
rewards assist individual PA engagement, but failing to win a prize led to feelings of
disappointment and reduced motivation.

Some studies also introduced monetary rewards as the main source of intervention.
For instance, when conducting a non-randomized trial with older people in the U.S., Kurti
and Dallery [39] found that participants’ steps increased significantly at the intervention
stage when monetary incentives were provided, but noticeably dropped when they were
not provided. In Ahn et al.’s study [28], children in a no-points condition indicated higher
levels of vigorous intensity PA than those in a points condition. Similarly, when prize
draws were provided, a few participants showed a noticeable increase, and others showed
modest improvements in average steps [51]. Likewise, when rewards become the main
engagement tool in health intervention, it did not lead to a higher PA engagement [28,47].

4.4. Conceptual Framework

Based on the categorization of gamification in previous studies [12,24,25,27], as well
as the findings from our literature review, we propose a framework for the gamified
WFT motivational affordances (Figure 2). Goal-based gamification is considered intrinsic
motivational affordances of gamified WFT, while rewards-based gamification features
extrinsic motivational affordances. Social-based gamification can be either an intrinsic or
extrinsic motivator for PA participants [12]. Based on the findings from the review, we
propose a framework and next research steps that elaborate suggestions to utilize gamified
WFT in sport studies.

Figure 2. A framework for the gamified WFT motivational affordances.
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5. Discussion

WFT changes the way we engage in PA. However, limited attention has been paid to
WFT in a management perspective [17,62]. To address the gap in the literature, the main
purpose of this study was to explore the gamification elements in WFT and their effects
on engagement in PA and sports. As potential antecedents of the engagement, we found
three main gamification themes: goal-based, social-based, and rewards-based. This study
proposes a conceptual framework that embraces gamified WFT and engagement in PA
and sports.

The gamification themes were used in the reviewed studies as engagement factors that
resulted in certain levels of activity engagement. Our thematic analysis supports previous
arguments that individuals can fulfill inherent needs through self-regulation, socialization,
and rewards [21,24]. Paired with our findings related to the types of gamification themes,
SDT could provide a useful framework for predicting PA and sports engagement as each
theme tied to a type of motivation found within SDT. As self-achievement is acquired
through progress, goal setting is the primary method for regulating motivation and be-
havioral change [48]. As an intrinsic motivator, goal-based gamification elements in WFT
help users set their optimal goals of steps, distance, time, duration, weights, and calories.
If human needs are satisfied, people engage in learning while their enjoyment of the task
and intrinsic motivation for the task increase [24]. That is, gamification elements in WFT
could be adopted to offer individual feelings of competence, autonomy, and relatedness [7]
and to enhance an individual’s enduring engagement and PA performance outcomes [63].

Social incentives are also common in many reviewed studies. Our findings suggest
that many social-based gamification elements affect individuals’ PA engagement. This
finding supports previous studies, which suggested that a sense of belongingness and cama-
raderie among the group can affect emotional engagement in the activity [64]. Our findings
from Altmeyer et al. [29] and Seo et al. [46] support the previous study which demonstrated
that participants who could share their PA performance were much more likely to reach
their goal than isolated individual groups [58]. Additionally, cooperation [32,48,52] and
competition [30,44,47] were also found to be effective in PA engagement. Although a coop-
erative gamified environment helps individual learn and observe others while fulfilling
the needs of relatedness [24,56], competitive social settings aspire individuals to seek social
recognition and status [61].

Some of the reviewed studies found an unreliable effect of external rewards on sus-
tainable engagement [28,34,35,51]. This finding contributes to an ongoing debate about the
undermining effect of external rewards on the level of intrinsic motivation [7,65]. Previous
literature also pointed out potential detrimental effects of gamified WFT on PA engagement
and intrinsic motivation [7,14]. Through focus groups and a survey, Kerner and Goodyear
(2017) tested whether WFT increases adolescents’ level of motivation for PA. The study
identified significant declines in levels of competence, autonomy, relatedness, and need
satisfaction due to the use of WFT. These uncertainties about the impact of WFT on PA
engagement corroborates the previous meta-analysis conducted by Deci et al. [65], which
found an undermining effect of external rewards on intrinsic motivation. Although extrin-
sic rewards are present, people begin to feel controlled by the rewards, and the locus of
causality is shifted from internal to external [65]. Thus, people who were given external
rewards may be demotivated accordingly because the reward contingencies may preclude
individuals’ self-regulating behavior.

The thematic analysis indicated that only a few studies have used a single gamification
element, while many incorporated two or more gamification strategies. This combination of
different gamification strategies can lead to rigorous research design in health intervention
studies. Our findings suggested that external rewards can be the basis of a gamification
platform and they can be beneficial when they are combined with other gamification
strategies. Applying Nicholson’s [26] notion of a recipe for meaningful gamification, health
intervention studies need to assure a number of factors that include storyline, exposition,
and participant’s freedom and choice, among others. By doing so, a gamification system
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could change a participant’s sustainable and long-lasting attitude toward PA and sports,
although the extrinsic rewards could fade away. Overall, researchers need to pay attention
to the design of gamification studies, and how to consistently stimulate individual moti-
vation, in particular. Extrinsic and intrinsic motivation should be theoretically embraced
when examining ways to nurture sustainable engagement with PA and sports.

6. Future Directions and Emergent Area of Research

Our research findings suggest that future studies explore the various effects of the
three different types of gamification on human basic needs. Each of the gamification themes
(goal-, social-, rewards-based) may differently affect intrinsic and extrinsic motivation. The
goal-based gamification strategy could target intrinsic motivation because it may affect
mastery and skill improvement. The rewards-based gamification strategy performs as
an extrinsic motivator since it provides monetary compensation and visible rewards in
exchange for PA performance. The social-based gamification strategy serves as a booster
of either intrinsic motivation or extrinsic motivation. When individuals’ main motives
to engage in PA are still inherent in the task, social affiliation and camaraderie are still
intrinsic motivators. Otherwise, if individuals’ primary purpose of PA becomes receiving
recognition by others or outperforming others, social-based gamification could perform as
an extrinsic motivator. Based on this proposition, future studies need to verify the role of
the three different gamification themes on intrinsic and extrinsic motivation in different
circumstances (e.g., primary motives) and also the emotional processes that emerge from
the different types of motivation.

Although our suggested framework indicated gamification strategies’ effect on PA
engagement, there are also theoretical considerations in terms of identifying potential
variables that connect to increasing PA and sport participation levels using gamification
strategies as engagement factors. These variables could be related to intentions and
behaviors to continue exercising and quality of life improvements. Future research needs
to focus on testing the relationships between gamification and observable effects related
to psychological mechanisms (e.g., self-efficacy) by using different gamification design
elements [24].

There is a strong need to conduct health intervention studies for sport participants
based on a comprehensive framework. Previous studies argued that researchers need to
investigate the evidence of health interventions [66] and to incorporate PA intervention
studies in the sports context [67]. Based on our findings, we expect that a suggested
framework could result in future effective health intervention programs with more valida-
tion. From our discussion, we propose three key themes that dominate the gamification
strategies when using gamified WFT devices among participants in the reviewed stud-
ies. Based on the notion that there is a limited effort to examine the antecedents of PA
engagement [67,68], these three themes could be kick-starters to boost engagement levels.

In Lewis et al. [40], participants with an intermediate level of exercise were more
likely to use challenges, competition/leaderboard, and rewards/badges than beginner or
advanced groups. Furthermore, findings from Schaffarczyk and Ilhan’s study [45] indicated
a positive relationship between involvement levels and desire to compete against others.
These findings suggest future work for sport scholars to test the role of PA involvement in
appreciating gamification elements and in PA engagement.

Several studies also argued that different demographic groups may have different
preferences of gamification elements [12,24,30]. Richter et al. [24] noted that gamification
features might perform differently on individual users. Some users engaged more when
they receive badges in exchange for hard work, while others may prefer social incen-
tives. After surveying different age groups, Kappen et al. [12] suggested that it is critical
to integrate extrinsic motivational affordances (e.g., badges, rewards) in the youngest
groups, while the eldest group requires feedback elements (e.g., step counters, praise).
Buchem et al. [30] also found that male users received more categories of badges than
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female users (e.g., likes, steps). Thus, future studies may need to test the influence of
demographics on the perceptions of the gamification elements.

Since the pandemic, fitness activity has shifted from the gym to individual-based,
at-home exercise training. Fitness platforms using mixed-reality and immersive virtual
environment become highly popular [69]. Some examples of interactive health home fitness
platforms are Mirror, Peloton, iFit, Zwift, etc. Thus, future research can explore the role of
gamification in mixed reality and immersive virtual fitness platforms given the growth in
demand of these platforms.

7. Practical Implications and Limitations

The WFT has become a top fitness trend, which provides new opportunities for
industry applications and researchers, athletes, coaches, and endurance runners [70]. The
device can also be a personal coach for individuals who have lower accessibility due to
various psychological, social, or physical reasons [71]. The findings of our study provide
several practical implications for WFT companies that could be utilized to meet the users’
satisfaction and continuous usage. Some WFT companies and major marathon events
partnered with each other (e.g., Fitbit and Miami marathon) and that partnership allows
for sport event management implications in terms of designing event experiences. For
example, creating social-based gamification interventions with the event participants could
yield to more positive experiences and eventually more sustainable exercise behaviors. The
WFT associates with social media tools or mobile applications, which can allow sport event
participants to post narratives, numerical data, cheering messages, etc. During preparation
for a running event, empowering participants to share their feelings and behaviors can
maximize the benefits from the event experience. When participants notice that others
exercise more, they may facilitate extrinsic motivation and PA engagement. Our discussions
address the description of each gamification theme and the relationships that existed in the
reviewed studies. The relationship may provide a direction for future studies.

There are some limitations of our study that need to be addressed. Firstly, our review
did not use more systemic type of reviews due to a limited number of studies in fields.
Additionally, our study is not designed to evaluate the quality of articles or assess the signif-
icance of the data. Thus, our discussions only address the description of each gamification
theme and the relationships that existed in the reviewed studies. In addition, although
we used various databases to synthesize our findings, there may be studies written in
non-English sources or research design studies that were not reviewed.
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