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The influence of gamification features in wearable
fitness devices on perceived value, device loyalty,
and exercise continuance intention: the moderating
role of personal innovativeness
Wugeng Chang1, Yihan Huang2 & Daehwan Kim1✉

This study drew upon gamification and innovation diffusion theories to examine the influence

of gamification elements on users’ continuance behavioral intentions in the context of sports

and fitness while focusing on the moderating effect of personal innovativeness. A survey was

conducted, and 500 valid questionnaires were collected from subjects who had experience

using smartwatches for exercise in South Korea. A latent moderated structural equations

(LMS) modeling analysis was conducted to examine our research model. The results indi-

cated that gamification elements (self-monitoring, goal setting, rewards, and social facilita-

tion) are associated with varying levels on perceived utilitarian and hedonic values,

subsequently influencing consumer device loyalty and their continuance exercise intentions.

Furthermore, personal innovativeness was found to positively moderate the effect of utili-

tarian value on device loyalty and continuance exercise intention while negatively moderating

the effect of hedonic value on both. This study’s results have theoretical implications for the

literature on wearable fitness devices and provide developers and businesses with effective

directions for improving wearable fitness devices.
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Introduction

Innovative technologies are increasingly enriching the fitness
industry while assisting individuals with physical activities or
exercise in their daily lives (Tsai et al., 2022). For example,

online fitness streaming (Guo and Fussell, 2022), VR/AR in fit-
ness (Maden et al., 2022), social fitness platforms (Yin et al.,
2022), and various wearable devices (Tsai et al., 2022) have been
found to be effective technological tools to help individuals
engage in diverse physical activities. Scholars and practitioners
have paid great attention to wearable devices such as smart-
watches because they are not only one of the most successful
commercialized technologies but also widely diffused in con-
temporary society (Oh and Kim, 2023). According to a industry
market report by Daedal Research (2022), the global wearable
device market was estimated at approximately $62.1 billion in
2021 and is expected to reach approximately $145.4 billion
in 2027.

Interestingly, most wearable devices employ gamification
strategies, integrating game elements into non-gaming environ-
ments to engage users in target tasks, such as physical activities
(Deterding et al., 2011). For instance, Alipay combines walking
exercises with gamification by converting users’ achieved step
goals into virtual currency. Users can use this virtual currency to
support charitable activities such as forest conservation and
helping underprivileged children. Additionally, they can redeem
gifts or participate in games using these virtual coins. In this
regard, wearable devices, through the concept of the “quantified
self,” turn dull and monotonous numbers into gamified elements,
making physical activities or exercise more fun and enhancing
users’ persistence (Stragier et al., 2016). Nonetheless, some recent
studies provide contradictory evidence, indicating that while the
number of wearable device users continues to increase, one-third
of users stop using them within 6 months (Ledger and McCaffrey,
2014). Therefore, identifying specific gamification elements in
wearable fitness devices (conceptualizing gamification) and
determining which can better enhance their perceived value to
consumers becomes a crucial issue in the intensely competitive
wearable device market.

Previous studies have investigated gamification strategies and
their effects on user behaviors in the context of fitness and
physical activities (Feng et al., 2020; Kim et al., 2023; Stragier
et al., 2016; Tu et al., 2019). For example, Feng et al. (2020)
explored consumer stickiness and loyalty to fitness apps by dis-
tinguishing between types of gamification elements that are
directly or indirectly related to consumer performance in tasks.
Tu et al. (2019) focused on gamified fitness applications’ fun and
social aspects and investigated their impact on consumers’ will-
ingness to continue exercising. Although the existing literature
offers useful information for understanding the relationship
between the gamification of technologies and user behaviors,
several theoretical gaps should be filled to better understand the
psychological mechanism of how and which gamification ele-
ments of wearable fitness devices affect user behaviors. Specifi-
cally, it remains unclear how to conceptualize gamification
appropriately in the context of wearable fitness devices. For
example, Tsai et al. (2022) focused solely on reward- and
competition-based gamification elements in smart wearable
devices and examined how these features influence users’ con-
tinuance intentions. However, their study overlooked other core
gamification elements, such as self-monitoring, and did not
investigate how these features influence users’ intentions to
maintain regular exercise behavior. Additionally, little is known
about the roles of perceived values, which are regarded as a
fundamental determinant of consumers’ decision-making for
using a service or product, in the relationship between specific
gamification elements and user behaviors.

Meanwhile, according to the innovation diffusion theory
(Rogers et al., 2014), users with high personal innovativeness have
a strong intrinsic motivation to try new technologies, whereas
users with low personal innovativeness are more likely to perceive
risks associated with new technologies and view them with
skepticism (Senali et al., 2023). This implies that personal inno-
vativeness, which refers to an individual’s willingness and ability
to adopt innovative technologies (Rogers et al., 2014), is likely to
modulate the effect of gamification elements on user behaviors.
However, the existing literature tends to consider users as a
homogeneous group, thereby providing little insight into effective
segmentation strategies in the context of wearable fitness devices
(Oh and Kim, 2023; Tsai et al., 2022).

To fill the void in the existing literature, this study aimed to
specifically conceptualize gamification in the domain of wearable
fitness devices and investigate the structural relationship between
various gamification elements, consumer perceived values (utili-
tarian and hedonic values), and user behaviors (device loyalty and
exercise intention with wearable devices). Furthermore, it exam-
ined the moderating role of personal innovativeness in such
structural relationships. By investigating these dynamics in the
context of wearable fitness devices, the current study is expected
to contribute to the existing literature on wearable devices and
user behaviors and offer practical implications for practitioners
developing optimal human-media interaction environments.

Theoretical background and hypothesis development
Gamification elements of wearable fitness devices. Defined as
“the use of game design elements in non-game contexts”
(Deterding et al., 2011), gamification is a popular trend in
modern society that blends engaging mechanics with selected
functionality in environments that are often considered boring.
Scholars acknowledge the considerable impact of gamification on
user experiences and behaviors in various domains such as
exercise and health (Hassan et al., 2019; Johnson et al., 2016; Tsai
et al., 2022), education (Putz et al., 2020, Rohan et al., 2021), the
workplace (Landers et al., 2017), online banking (Baptista and
Oliveira, 2017), mobile applications (Aydinliyurt et al., 2021) and
e-commerce (Aparicio et al., 2021; Feng et al., 2019; Xu et al.,
2023). While gamification has garnered widespread attention
across various domains, the diverse requirements of users in
different fields result in distinct gamification needs and expecta-
tions (Hamari and Koivisto, 2015a). This diversity has led to a
mixture of inconsistent dimensions and measurement criteria for
the concept of gamification in the existing literature (Palmer
et al., 2012; Yin et al., 2022). Therefore, accurately con-
ceptualizing gamification in the domain of wearable fitness
devices emerges as a critical issue.

This research provides a brief summary and overview of the
literature related to the concept of gamification or gamification
elements in prestigious academic journals in the field of
management information systems (MIS) and marketing over
the past decade. Our primary focus is on the fitness domain;
however, due to the limited number of eligible articles, we have
also considered other relevant fields. We employed Boolean
searches using keywords such as “gamification,” “gamification
elements,” “gamification dimensions,” “consumer continuous
usage intention and behavior,” “user satisfaction,” “loyalty,” and
“device loyalty” and their synonyms to retrieve relevant articles
from scientific networks and literature databases. This initial
search allowed us to identify 20 highly cited articles from 2013.
We classified the literature based on gamification dimensions/
elements, research contexts, variables of interest (including
mediators and moderators), and research methods (see Table 1).
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As described in Table 1, most quantitative studies involve one
or two gamification elements, lacking a comprehensive investiga-
tion into the concept. Qualitative research, on the other hand,
tends to focus on subtle game elements in various domains,
resulting in an overly detailed breakdown. Since wearable fitness
devices typically rely on long-term, voluntary, and self-directed
behaviors, understanding user motivation is particularly impor-
tant. Based on our review of previous research on gamified
wearable devices from the perspective of motivation theory (Cho
et al., 2021; Kim et al., 2023), we found that motivation theory
provides a valuable framework for understanding user engage-
ment with wearable fitness devices. Accordingly, we reconcep-
tualized the gamification of wearable fitness devices into four
domains derived from intrinsic, external, and social motivation.
Specifically, gamification based on self-monitoring (e.g., progress,
challenges, feedback) and goal setting (steps, distance, time,
duration, weight, calories) is considered to inspire intrinsic
motivation for the use of wearable fitness devices. Next, rewards-
based gamification (e.g., badges, points, medals, trophies, mile-
stones, credits, prizes, draws) provides external motivational cues.
Lastly, social promotion-based gamification (teamwork, nudges,
likes, disclosure, leaderboards, self-presentation) is considered to
activate social motivation for using wearable fitness devices.

This classification not only aligns with common gamification
practices but also mirrors the theoretical development of
motivational psychology, particularly as framed by self-
determination theory (SDT) (Ryan and Deci, 2000). SDT posits
that human motivation can be broadly categorized into intrinsic
motivation, extrinsic motivation, and relatedness-driven motiva-
tion, corresponding closely to the gamification elements of self-
monitoring, goal setting, rewards, and social facilitation used in
this study. Meanwhile, this tripartite motivational structure
reflects the evolution of motivation theory itself. Early research
distinguished between intrinsic and extrinsic motivation, where
the former refers to engaging in an activity for its inherent
satisfaction, and the latter refers to doing so for external rewards
or outcomes (Deci and Ryan, 2013; Ryan and Deci, 2000). More
recently, scholars have recognized social motivation as a distinct
category, particularly relevant in digital and gamified environ-
ments (Zuckerman and Gal-Oz, 2014). Integrating these three
types of motivation provides a solid theoretical foundation for
analyzing how different gamification elements influence users’
sustained engagement with wearable fitness devices.

Self-Monitoring. According to Snyder (1979), self-monitoring
refers to the process in which individuals observe and record their
behaviors, thoughts, and emotions. This process of self-
observation enables individuals to understand and manage their
behavior better, aiming to achieve specific goals or to enhance
personal efficacy (Carels et al., 2005). Since self-monitoring is a
goal-oriented gamification element associated with intrinsic
motivation, it serves as a motivator to encourage users’ engage-
ment in physical activities (Cho et al., 2021). For this reason, self-
monitoring has been widely adopted in fitness contexts (e.g.,
Burke et al., 2011; Greaves et al., 2011). In the present study, self-
monitoring is defined as the perceived ability of wearable fitness
devices to track personal exercise outcomes and offer feedback,
such as step count, heart rate, and distance.

Goal setting. Goal-setting theory is a motivational framework that
posits that individuals are more likely to be motivated and per-
form better when they set specific challenging goals (Locke and
Latham, 2002). Engaging in physical activities and exercise is
typically a goal-driven behavior (Cho et al., 2021). According to
Edwards et al. (2016), goal setting is a crucial element in fitness
applications and wearable devices, empowering users to establish

daily physical activity goals for standing, exercising, and moving.
This feature allows users to compare their performance against
the initial goals on a daily, weekly, or monthly basis, making goal
setting a pivotal element in the gamification of wearable fitness
devices. In the present study, goal setting refers to perceived
functions provided by wearable fitness devices that allow users to
set daily exercise goals, such as walking distance, weight, and
calorie expenditure.

Rewards. In general, reward-based gamification strategies, as an
auxiliary element among gamification approaches, have been
commonly combined with other gamification strategies in previous
literature (Buchem et al., 2015; Patel et al., 2017). They have proven
to be an indispensable marketing tool for developers in maintaining
user relationships (Bolton et al., 2000; Lewis, 2004). In Cho et al.
(2021) study, rewards serve as potent motivators, inspiring users to
actively participate in physical activities and strive toward their
health and fitness goals. By providing a system of recognition and
reinforcement, rewards contribute to positive user experiences,
fostering a sense of accomplishment and satisfaction (Tsay et al.,
2018). In our research, “rewards” are operationally defined as the
degree to which wearable fitness devices provide trophies or badges
when users achieve their goals or competitive outcomes.

Social facilitation. During collaborative physical activities with
others (e.g., team sports), participants’ actions are influenced by
external motivational factors in the social interaction process,
such as social rewards leaderboards, badges, and recognition from
other participants. In particular, social sharing and competition
have been incorporated into lifestyle improvement applications as
one of the most effective gamification strategies (Hamari and
Koivisto, 2015b). Social sharing involves disclosing tracking data
and exercise to others, revealing physiological data and indivi-
duals’ feelings about physical activities (Tong et al., 2016). Social
group participants can be stimulated by observing peers’ physical
activity and posts from others, enhancing goal achievement and
engagement in physical activities (Liu and Lachman, 2021).
Furthermore, competition is associated with an individual’s desire
to seek social recognition and status, and this social need is one of
the key motivations for participation in physical activities
(Vassileva, 2012). Therefore, we positioned social facilitation as a
pivotal factor within the gamification concept and operationalized
it as the perceived functionality of wearable fitness devices to
compare a user’s exercise performance, share exercise achieve-
ments, and connect and interact with other users.

Perceived values of wearable devices for physical activity. Value
is viewed as a consumer’s overall assessment of a product’s utility
based on the perceived benefits and costs of using a target product
or service (Zeithaml, 1988). Generally, products and services that
appeal to consumers offer an enhanced perception of value,
which significantly impacts customer satisfaction, loyalty, and
future behaviors, including purchase intentions and word-of-
mouth (WOM) (Chen and Tsai, 2008). Researchers have sug-
gested that the concept of “perceived value” is quite complex and
multidimensional (Ashraf et al., 2019; Sánchez-Fernández and
Iniesta-Bonillo, 2007; Tuncer et al., 2021). For example, in various
consumer marketing fields, researchers commonly use utilitarian
and hedonic values as the two primary dimensions of perceived
value to assess subsequent consumer behavior and decision-
making (Bridges and Florsheim, 2008; Chiu et al., 2014; Tsai et al.,
2022). They have also suggested that these dimensions compre-
hensively capture users’ functional and emotional needs and
experiences, accurately reflecting their motivations and satisfac-
tion. Specifically, utilitarian value refers to the degree to which a
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product or service provides tangible, functional benefits or
satisfies specific needs (Jones et al., 2006). In the case of wearable
fitness devices, utilitarian value is assessed based on the device’s
practical utility and functionality in meeting users’ health and
fitness needs (Kim, 2016). Relevant features include health
monitoring, activity tracking, sleep analysis, and real-time feed-
back, all of which provide users with practical benefits and sup-
port in their daily fitness lives. On the other hand, hedonic value
pertains to the degree to which a product or service provides
enjoyment, pleasure, or emotional satisfaction (Ozturk et al.,
2016). The hedonic value of wearable fitness devices encompasses
entertainment and emotional engagement resulting from perso-
nalized fitness challenges, engaging virtual experiences, stylish
design, and community interaction.

From a service marketing perspective, gamification is an
experiential marketing strategy designed to enhance service value
through game-like experiences (Mullins and Sabherwal, 2020). In
line with this notion, Hsu and Chen (2018) suggested that
gamification strategies meet consumers’ value pursuits for
utilitarian and hedonic services. Therefore, the utilitarian and
hedonic values of wearable fitness devices are likely to be
determined by specific gamification elements.

First, wearable fitness device users, through gamified self-
monitoring, acquire bodily data, feedback, and tracking informa-
tion (Wang et al., 2020). This gamification element enhances
wearable fitness devices’ perceived usefulness and usability,
consequently elevating their utilitarian values (Akdim et al.,
2022). In addition, successfully achieving goals or surpassing
personal records through self-monitoring can generate positive
emotional experiences (Consolvo et al., 2006). Such experiences
enhance the perceived hedonic values of wearable fitness devices
and encourage users to continue participating in physical
activities (Carels et al., 2005). Fritz et al. (2014) emphasize that
goal-oriented tasks and self-monitoring features in activity-
sensing devices significantly enhance user enjoyment and long-
term commitment. Therefore, self-monitoring generates positive
emotional experiences throughout physical activities and thus
enhances wearable fitness devices’ perceived hedonic value. All in
all, self-monitoring should positively affect the perceived values of
wearable fitness devices, and thus, the following hypotheses were
developed:

H1. Self-monitoring will positively affect perceived
utilitarian value.

H2. Self-monitoring will positively affect perceived
hedonic value.

Second, goal setting helps users clarify their fitness goals and
needs (Locke and Latham, 1985). For example, users may set
goals such as increasing step count, improving heart rate, or
reducing weight. By specifying these goals, users can better
understand how wearable fitness devices meet their actual needs,
enhancing users’ awareness of the device’s utility and conse-
quently generating a positive perception of functionality (Nelson
et al., 2016). Additionally, Nelson et al. (2016) found that the
goal-setting function of wearable fitness devices provides users
with clear direction and motivation. As users pursue their goals,
they experience a sense of accomplishment and satisfaction,
significantly enhancing their mental enjoyment and pleasure
(Leung et al., 2014). This, in turn, enhances the perceived hedonic
value of gamified fitness devices. All in all, goal setting should
positively affect the perceived values of wearable fitness devices,
and thus, the following hypotheses were developed:

H3. Goal setting will positively affect perceived
utilitarian value.

H4. Goal setting will positively affect perceived
hedonic value.

Third, external rewards such as points, rewards, levels, and
badges are common gamification incentives in wearable fitness
devices (Cho et al., 2021). To earn these rewards, users must
frequently engage with the devices and explore their various
practical functions (Tsai et al., 2022). This interaction helps users
achieve specific goals and experience the higher utilitarian value
provided by the devices (Consolvo et al., 2006). Meanwhile, when
users of exercise-gamification services participate in goal-oriented
activities that include rewards, they find the process more
appealing and experience higher hedonic value (Hamari and
Koivisto, 2015a). This implies that external rewards also enhance
the hedonic values of wearable fitness devices. For example, Patel
et al. (2017) reported that level-up and points systems as rewards
for participants in a gamified digital health intervention led to a
more motivating experience, and the rewarded participants felt
more enjoyment and satisfaction. All in all, gamification elements
should positively affect the perceived values of wearable fitness
devices, and thus, the following hypotheses were developed:

H5. Rewards will positively affect perceived
utilitarian value.

H6. Rewards will positively affect perceived hedonic value.

Lastly, engaging in social facilitation features (such as sharing,
liking, and commenting with friends) can significantly motivate
users to fully explore and utilize the diverse functions of wearable
fitness devices. This deeper interaction with the device enhances
users’ perceived utilitarian value, as they are more likely to
experience practical benefits and effectiveness through their usage
(Hamari and Koivisto, 2015a). Furthermore, Tu et al. (2019)
found that fitness app users motivated by social facilitation
features, particularly sharing and liking functions, exhibited better
performance in terms of steps taken and distance walked. This is
primarily because the social facilitation aspects of gamified
wearable fitness devices enable users to gain social support,
establish relationships, and enhance their sense of belonging
(Boratto et al., 2017; Seefeldt et al., 2002; Whiteman-Sandland
et al., 2018). Consequently, users experience psychological
enjoyment and emotional satisfaction, increasing their willingness
to continue participating in physical activities, thereby reinforcing
the hedonic value they derive from the devices. All in all,
gamification elements should positively affect the perceived
values of wearable fitness devices, and thus, the following
hypotheses were developed:

H7. Social facilitation will positively affect perceived
utilitarian value.

H8. Social facilitation will positively affect perceived
hedonic value.

Outcomes of perceived values from gamified wearable fitness
devices. Users’ continuance behaviors regarding gamified wear-
able fitness devices encompass two primary aspects: device loyalty
and continuance exercise intention with the device. Loyalty refers
to consumers’ intention to and behavior of consistently using a
product or service, as well as their willingness to engage in
positive WOM by recommending the product or service to others
(Huang et al., 2024). Customer loyalty is essential in marketing, as
it directly influences the long-term success of products or services
and ensures the sustained viability of a seller or brand over time
(Naranjo-Zolotov et al., 2019). In the current research, device
loyalty specifically refers to consumers’ intention to continue
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using gamified wearable fitness devices in the future, coupled with
a strong willingness to recommend such devices and share their
usage experiences with others.

Continuance exercise intention refers to an individual’s
ongoing willingness to engage in physical exercise (Hamari and
Koivisto, 2015b). In the context of gamified wearable devices, the
continuous exercise intention cultivated by the sustained use of
gamified wearable devices not only encourages ongoing partici-
pation in physical activities but also fosters a sense of
commitment to the device (Cho et al., 2020). Chen et al. (2020)
noted that continuous exercise intention not only improves users’
fitness levels but also enhances customer retention rates. This
higher retention rate is crucial for a device’s profitability and
long-term market presence. In this study, we operationalized
continuance exercise intention as the extent to which users are
willing and likely to continue exercising using gamified wearable
fitness devices in the future.

While scholars have identified a variety of determinants of device
loyalty (e.g., satisfaction, quality, and trust), individuals use or
consume products or services fundamentally because of their
benefits and value rather than their inherent attributes (Chiu et al.,
2014). In this regard, perceived value is considered a better
antecedent of consumers’ continued usage intention and behavior
than any other variables (Lee et al., 2007). Additionally, Kervenoael
et al. (2020) noted that perceived value is a decisive factor in
explaining the adoption of smart devices. Furthermore, according to
the means-ends chain (MEC) theory, consumer behavior is value-
driven, and thus, the perceived value ultimately influences the
consumer’s decision-making and choices (Gutman, 1997).

Akdim et al. (2022) suggested that the experience of using a
product or service is multidimensional, and thus, it is essential to
consider both utilitarian and hedonic values to predict consumer
behaviors. Numerous studies indicated a preference among
customers for hedonic attributes rather than utilitarian attributes
in experiential service industries such as airlines (Kim, 2015), the
fast-casual dining sector (Ryu et al., 2010), and the tourism industry
(Kim et al., 2012). On the other hand, Akdim et al. (2022) observed
that utilitarian value significantly impacts the continuance intention
to use social mobile apps by providing users with functional benefits
and practical utility. From a functional perspective, gamified
wearable fitness devices encompass various intelligent features such
as health monitoring, activity tracking, and goal setting, which
provide significant utilitarian value (Wang et al., 2020). Simulta-
neously, these devices offer consumers hedonic experiences such as
entertainment, social interaction, and esthetic appeal (Tu et al.,
2019). Therefore, gamified wearable fitness devices successfully
integrate both utilitarian and hedonic values, meeting users’
practical health management needs while also enhancing emotional
satisfaction and social engagement.

The existing literature has shown that when consumers perceive
high levels of both utilitarian and hedonic values from their
experiences, they are likely to develop positive behavioral inten-
tions, including repeat purchases and continued use (Akdim et al.,
2022). For example, Chiu et al. (2014) found that both perceived
hedonic and perceived utilitarian values explain consumers’ repeat
purchase intentions when using online shopping, which is
consistent with previous findings in other contexts (e.g., mobile
hotel booking [Ozturk et al., 2016]; social media usage [Ashraf
et al., 2019], and smartwatch usage [Hong et al., 2017]). This dual
perception of utilitarian and hedonic values positively impacts
consumers’ motivations, potentially encouraging them to continue
using the device and maintain their fitness activities (Akdim et al.,
2022; Hamari and Koivisto, 2015a). Accordingly, we propose that:

H9. Perceived utilitarian value will have a positive impact
on device loyalty.

H10. Perceived hedonic value will have a positive impact on
device loyalty.

H11. Perceived utilitarian value will have a positive impact
on continued exercise intentions while using a gamified
wearable fitness device.

H12. Perceived hedonic value will have a positive impact on
continued exercise intentions while using a gamified
wearable fitness device.

Personal innovativeness as a moderator. Personal innovative-
ness is defined as the willingness of an individual to try out new
technology (Agarwal and Prasad, 1998). Advanced technologies
(e.g., smart devices) can offer consumers freedom and control,
as well as the efficient use of time and effort, but they can also
cause some consumers to experience concerns and stress,
leading to ambivalent attitudes toward the products/services
(Parasuraman and Colby, 2015). Moreover, personal innova-
tiveness is considered slow to form and not easily changeable
(Ashraf et al., 2019). Therefore, marketing practitioners have
paid huge attention to the concept of personal innovativeness as
a segmentation variable in their marketing activities for high-
tech products or services (Aroean and Michaelidou, 2014;
Camilleri, 2018). Since gamified wearable fitness devices are
tech-based products, it is logical for this study to use personal
innovativeness as a consumer’s personal trait and segmentation
variable (i.e., moderator) when explaining how user experiences
differently affect future behaviors. While gamification theory
provides insight into how specific design elements (e.g., rewards,
self-monitoring) influence users’ psychological engagement and
behavior, innovation diffusion theory helps explain how indi-
vidual differences—such as consumers’ propensity to adopt new
technologies—influence their response to these elements. Inte-
grating both theories allows this study to examine not only what
features motivate users but also which types of users are more
likely to be influenced by these gamification elements (Lu et al.,
2005), thereby offering a more comprehensive framework for
understanding user behavior in gamified health technology
contexts.

Indeed, personal innovativeness was identified as an important
moderator in the acceptance of tech-based products/services in
recent studies (Ahmed et al., 2013; Fatima et al., 2017; Kim et al.,
2021; Leicht et al., 2018; Molinillo et al., 2023). For example, Kang
and Chae (2011) found that the influence of the perceived value
of smartphone applications on consumers’ adoption intentions
varied depending on consumers’ innovativeness levels. This
implies that the influence of experiences with technology-based
products or services on consumers’ intentions to continue usage
depends on the level of personal innovativeness.

Specifically, highly innovative users tend to have a strong
intrinsic motivation to try new technologies; they enjoy
interacting with new technologies and exploring cutting-edge
ways to address challenges (Rogers et al., 2014). This intrinsic
motivation enhances their engagement with the utilitarian
aspects of technology, leading to sustained use and exercise
intentions (Venkatesh et al., 2012). Furthermore, in a study of
smart meter technology, Alkawsi et al. (2021) found that for
consumers with high personal innovativeness, the expectation of
device performance (utilitarian value) significantly influenced
the intention to continue using the device more than it does for
consumers with low personal innovativeness. These findings
imply that compared to low innovators, high innovators derive
greater utilitarian value from their interactions with technology,
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which is more conducive to maintaining and promoting
continuous consumer behavior.

On the other hand, low-innovativeness consumers typically
exhibit a conservative attitude toward new technologies, preferring
familiar products and services to reduce the burden of learning and
adapting to new technologies (Rogers et al., 2014). Accordingly,
they tend to prioritize entertaining, enjoyable, and social experi-
ences with smart devices (Rogers et al., 2014). Furthermore, for this
group, hedonic value is also associated with user-friendly design
and simple, easy-to-use functionalities (Akdim et al., 2022).
Reducing usage barriers and enhancing convenience make it easier
for low-innovativeness consumers to accept and positively
experience products and services, fostering their continued use
(Venkatesh et al., 2012). Therefore, it can be speculated that the
lower a consumer’s personal innovativeness, the greater the impact
of perceived hedonic value on their device loyalty and continuance
exercise intentions. Based on these factors, the following hypotheses
were developed; all hypotheses are summarized in Fig. 1.

H13. Personal innovativeness will positively moderate the
impact of perceived utilitarian value on device loyalty.

H14. Personal innovativeness will negatively moderate the
impact of perceived hedonic value on device loyalty.

H15. Personal innovativeness will positively moderate the
impact of perceived utilitarian value on continuance exercise
intentions while using a gamified wearable fitness device.

H16. Personal innovativeness will negatively moderate the
impact of perceived hedonic value on continuance exercise
intentions while using a gamified wearable fitness device.

Methods
Participants and procedure. In this study, the target population
was smart fitness device (i.e., smartwatch) users who use such
devices for physical activities and exercise in South Korea. South
Korea was selected as the study context due to its high level of
digital technology adoption and the widespread use of wearable
fitness devices among its population. As one of the most techno-
logically advanced countries, South Korea offers a relevant and
insightful setting for investigating user engagement with gamified
features in wearable technologies. The study sample was obtained
through a professional survey institute (https://embrain.com/) with
1,752,765 panels across all provinces in South Korea. Specifically,
the research participants were recruited based on a multi-stage
random sampling technique using demographic characteristics and
geographic locations to ensure a representative sample. Specifically,
we employed G*Power software (Faul et al., 2009) to calculate the
required minimum sample size, considering a significance level of
α= 0.05, statistical power of 0.80, and effect size based on previous
similar studies. The institute employed stringent selection proce-
dures in which legal names, national identification numbers, and
panel registration numbers were utilized to authenticate respon-
dents. Additionally, the survey contained one piece of screening
information: “Do you have experience using a smartwatch for your
physical activities or exercise?” (participants had to say “yes” to
move on to the following questions; otherwise, the survey ended)
to ensure that the appropriate samples were collected. Once the
participants completed the survey, the system identified and
eliminated participants who completed it too quickly or in recur-
ring patterns to qualify for incentives. Consequently, a total of
500 samples were obtained and used for data analysis. The parti-
cipants consisted of 250 males (50%) whose average age was 40.17
years (SD= 10.78). Additionally, we collected detailed smartwatch
usage characteristics. Most participants (n= 398) had used a

Fig. 1 Hypothesized research model. The model illustrates the proposed relationships between gamification elements (self-monitoring, goal setting,
rewards, and social facilitation), perceived value dimensions (utilitarian value and hedonic value), and outcome variables (device loyalty and continuance
exercise intention). Personal innovativeness is included as a moderating variable. H1–H16 represent the hypothesized paths among the constructs.
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smartwatch for over 1 year, followed by 79 participants with
6–12 months of usage, and 23 participants with less than 6 months.
Regarding exercise frequency, 313 participants reported wearing
their smartwatch 2–4 days per week for exercise, 95 reported
5–7 days, and 92 reported 0–1 day. In terms of device brand,
Samsung Galaxy Watch was the most used (n= 286), followed by
Apple Watch (n= 150), with the remainder using Xiaomi, LG,
Huawei, or Garmin smartwatches.

Instrument. We measured nine constructs using existing mea-
surement items on 7-point Likert-type scales, ranging from
1= “not at all” to 7= “very much.” Specifically, we adopted and
modified existing scales to measure four elements of smartwatch
gamification, including self-monitoring (three items; Kim et al.,
2023), goal setting (three items; Kim et al., 2023), rewards (four
items; Kim et al., 2023; Tsai et al., 2022), and social facilitation
(three items; Kim et al., 2023 and Tsai et al., 2022). Perceived
values were measured using six items about utilitarian value and
hedonic value adopted from Hong et al. (2017) and Tsai et al.
(2022). Five items for device loyalty were adopted from the work
of Cho (2019), Hong et al. (2017), and Tsai et al. (2022). We
adopted three items from Roh et al. (2020) to measure

continuance exercise intentions. Lastly, three items for personal
innovativeness were adapted from Hong et al. (2017). The mea-
surement items were translated into Korean using a standard
back-translation procedure (Brislin, 1986). Two bilingual
researchers independently translated the items, and discrepancies
were resolved through discussion. A separate pair of experts
conducted back-translation, and the results were compared with
the original to ensure semantic equivalence. A pilot test with 100
Korean users was conducted to assess item clarity and cultural
appropriateness. Subsequently, a confirmatory factor analysis
(CFA) was performed, and several items with unsatisfactory
factor loadings were revised to improve measurement quality.
The finalized measurement items are provided in Table 2.

Data analysis. Before testing the hypotheses, we performed a
CFA to assess the validity and reliability of the measurement
model using RStudio (Version: 2024.04.2+ 764). To assess
potential common method bias, we conducted a CFA in which all
measurement items were constrained to load onto a single latent
factor (Podsakoff et al., 2003). The model exhibited poor fit to the
data (χ²= [6577.96], df= [405], CFI= [0.516], RMSEA=
[0.175]), indicating that a single-factor model could not account

Table 2 Measurement coefficients, reliability, and convergent validity.

Factors and items λ Mean SD C.R. AVE

Self-monitoring 0.833 0.632
I can check/track my steps with the smartwatch I use. 0.893 6.43 0.760
I can check/track my walking/running distance with the smartwatch I use. 0.801 6.32 0.930
I can check/track my heart rate with the smartwatch I use. 0.723 6.29 0.980
Goal-setting 0.863 0.675
I set my goal walking distance with my smartwatch. 0.792 4.71 1.83
I set my goal weight with my smartwatch. 0.824 4.13 1.80
I set my goal calorie consumption with my smartwatch. 0.849 4.54 1.79
Rewards 0.896 0.691
Reaching more achievement goals on the smartwatch is what motivates me to commit to exercising. 0.838 5.08 1.47
When my smartwatch reminds me that I have surpassed my previous performance, this reminder is a form of
reward for me.

0.879 5.15 1.48

When a goal is achieved, the achievement badge given to me by the smartwatch is a type of reward for my
activity performance.

0.871 4.97 1.49

The smartwatch I use allows you to get a badge or some kind of reward when you achieve your exercise goal. 0.729 5.07 1.49
Social facilitation 0.877 0.703
I can participate in competition with other users in smartwatch. 0.858 4.54 1.69
I can Connect/interact with other users in smartwatch. 0.767 4.35 1.75
I can use the apps installed on the smartwatch to compare my performance with that of others. 0.893 4.50 1.64
Utilitarian value 0.786 0.550
The functions of the smartwatch are useful. 0.750 5.43 1.07
Provides accurate information about the exercise I do. 0.718 5.10 1.10
Using smartwatch enables me to track daily activities. 0.757 5.32 1.10
Hedonic value 0.912 0.791
Using the smartwatch to assist with my workout makes me feel happier during my workout. 0.901 4.98 1.35
Using the smartwatch to support my workouts makes exercise more fun. 0.945 5.05 1.37
Using smartwatch keeps me happy. .807 4.87 1.30
Device loyalty 0.945 0.772
I want to continue using my smartwatch. 0.808 5.85 1.19
I am willing to continue using smartwatch in the future. 0.782 5.89 1.18
I will strongly recommend others to use smartwatch. 0.866 5.29 1.27
I will speak positively about the usefulness of smartwatches to others. 0.954 5.50 1.22
I will speak positively about my smartwatch experience to others. 0.959 5.50 1.22
Continuance exercise intention 0.931 0.826
I intend to continue using a smartwatch while exercising in the future. 0.962 5.63 1.30
There is a possibility that I will continue to use a smartwatch while exercising in the future. 0.955 5.62 1.27
If I lose interest in exercising, I intend to continue exercising by using a smartwatch. 0.814 5.26 1.37
Personal innovativeness 0.895 0.739
I am among the first in my circle of friends to buy a new product. 0.857 3.61 1.69
I know more than others about new products. 0.892 4.02 1.63
When I hear about a new product being released, I get interested enough to want to buy it. 0.833 4.11 1.70
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for the variance among all items. This result suggests that com-
mon method bias is unlikely to pose a significant threat in this
study. To test the research hypotheses, we conducted latent
moderated structural equations (LMS) modeling using a two-step
evaluation method (Klein and Moosbrugger, 2000). Based on this
approach, the current study estimated the model (hereafter
referred to as Model 0) without latent interaction terms and
evaluated it based on the existing fit indices (i.e., χ2/df ratio, CFI,
TLI, RMSEA, and SRMR) in the first step. Once Model 0 met the
criteria of the existing fit indices, the second model (hereafter
referred to as Model 1) with interaction terms was estimated. We
evaluated Model 1 by performing the log-likelihood difference
test using a formula (D= 2[log-likelihood value of Model
0− log-likelihood value of Model 1]) with the difference in the
degree of freedom between the two models (Δdf). When the log-
likelihood difference test was statistically significant, the path
coefficients of Model 1 were used to test the hypotheses.

Results
Measurement model validation. We performed a CFA to assess
the validity and reliability of the measurement model. The results
indicated an acceptable model fit (χ2/df= 1369.927/369= 3.713,
CFI= 0.922, TLI= 0.908, RMSEA= 0.074, SRMR= 0.049; Hair
et al., 2006). As shown in Table 2, the factor loadings of all
measurement items were statistically significant and greater than
0.70. The composite reliability (CR) coefficients ranged from
0.786 to 0.939, and the average variance extracted (AVE) values
ranged from 0.550 to 0.826. These results ensure the reliability
and convergent validity of the measurement model (Fornell and
Larcker, 1981; Kline, 2023). Regarding discriminant validity, we
examined the intercorrelations between the latent factors and
compared them with each latent factor’s AVE values. As shown in
Table 3, all AVE values of the latent factors were greater than the
squared values of the correlation coefficients between the latent
factor and any other factors. Thus, we concluded that dis-
criminant validity was also established (Fornell and Larcker, 1981;
Kline, 2023).

Hypothesis testing. We performed an LMS modeling analysis to
test the research hypotheses. Based on the two-step evaluation
method suggested by Klein and Moosbrugger (2000), this study
estimated the structural model (Model 0) without the two latent
interaction terms (utilitarian value × personal innovativeness,
hedonic value × personal innovativeness) in the first step. The
results indicated an acceptable model fit between the specified
model and data: χ2/df= 1415.716.892/379= 3.74, CFI= 0.919,
TLI= 0.907, RMSEA= 0.074, and SRMR= 0.058. Accordingly, we
proceeded to the second step, where we estimated another

structural model (Model 1), including the latent interaction terms
(utilitarian value × personal innovativeness, hedonic value ×
personal innovativeness), and performed the log-likelihood ratio
test of Model 0 and Model 1 based on the chi-square distribution
(Klein and Moosbrugger, 2000; Maslowsky et al., 2015). The result
indicated that Model 1 with the latent interaction terms statistically
outperformed Model 0 without them (D= 2[|−19947.037|− |
−19934.134|]= 25.806, △df= 4). Accordingly, we used the path
coefficients from Model 1 to test the research hypotheses.

The results revealed that the path coefficients from self-
monitoring (γ= 0.395, p < 0.001), rewards (γ= 0.399, p < 0.001),
and social facilitation (γ= 0.177, p < 0.01) to perceived utilitarian
value were statistically significant. Hence, H1, H5, and H7 were
supported. However, goal setting did not significantly associate
with perceived utilitarian value (γ=−0.06, p= 0.36), rejecting
H3. The model explained 50% (R2 = 0.504) of the variance in
perceived utilitarian value. The path coefficients from rewards to
perceived hedonic value were statistically significant (γ= 0.771,
p < 0.001), supporting H6. On the other hand, the path
coefficients from self-monitoring (γ= 0.068, p= 0.095) and
social facilitation (γ= 0.092, p= 0.071) to perceived hedonic
value were not statistically significant, and the direction of the
path coefficient from goal setting to perceived hedonic value was
negative (γ=−0.216, p < 0.001). Therefore, H2, H4, and H8 were
untenable. The model explained 53% (R2 = 0.528) of the variance
in perceived hedonic value.

On the other hand, the path coefficients from perceived
utilitarian value (β= 0.47, p < 0.001) and hedonic value (β= 0.30,
p < 0.001) to device loyalty were statistically significant. Hence,
H9 and H10 were supported. The model explained 56%
(R2 = 0.559) of the variance in device loyalty. Additionally,
perceived utilitarian value (β= 0.343, p < 0.001) and hedonic
value (β= 0.485, p < 0.001) were positively associated with
continuance exercise intention. Therefore, H11 and H12 were
supported. The model explained 62% (R2 = .623) of the variance
in continuance exercise intention.

Regarding the moderating effect of personal innovativeness,
the interaction term between perceived utilitarian value and
personal innovativeness was found to be significantly associated
with smartwatch device loyalty (γ= 0.12, p < 0.05) and con-
tinuance exercise intention (γ= 0.214, p < 0.001). Therefore, H13
and H15 were supported. Furthermore, the interaction term
between perceived hedonic value and personal innovativeness was
found to be significantly associated with device loyalty
(γ=−0.177, p < 0.001) and continuance exercise intention
(γ=−0.18, p < .001). Accordingly, H14 and H16 were supported.
The results are shown in Fig. 2.

To better understand the mediating role of perceived value in
the proposed model, a bias-corrected bootstrapping mediation

Table 3 Summary results of measurement model validation.

Variables 1 2 3 4 5 6 7 8 9

1.SM 0.632 0.014 0.104 0.017 0.283 0.091 0.126 0.127 0.0009
2.GS 0.117 0.675 0.425 0.333 0.131 0.122 0.059 0.081 0.064
3.RE 0.322 0.652 0.691 0.342 0.338 0.483 0.255 0.392 0.060
4.SF 0.129 0.577 0.585 0.703 0.179 0.180 0.097 0.130 0.105
5.UV 0.532 0.362 0.581 0.423 0.550 0.530 0.487 0.449 0.081
6.HV 0.302 0.349 0.695 0.424 0.728 0.791 0.458 0.550 0.091
7.DL 0.355 0.243 0.505 0.311 0.698 0.677 0.772 0.659 0.073
8.CEI 0.356 0.284 0.626 0.360 0.670 0.742 0.812 0.826 0.058
9.PI 0.030 0.252 0.245 0.324 0.285 0.302 0.270 0.240 0.739

The diagonal shows AVE values of each construct, which are highlighted in bold. Correlations are under the diagonal, and squared correlations are above the diagonal.
SM self-monitoring, GS goal setting, RE rewards, SF social facilitation, UV utilitarian value,; HV hedonic value, DL device loyalty, CEI continuance exercise intention, PI personal innovativeness.
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analysis was conducted using 5000 resamples. The results
revealed that perceived utilitarian value significantly mediated
the association between self-monitoring and device loyalty
(β= 0.264, 95% CI [0.144, 0.423], p < 0.001), as well as the
association between self-monitoring and continuance exercise
intention (β= 0.228, 95% CI [0.078, 0.404], p < 0.01). Addition-
ally, perceived utilitarian value mediated the association between
rewards and both device loyalty (β= 0.137, 95% CI [0.067, 0.241],
p < 0.01) and continuance exercise intention (β= 0.118, 95% CI
[0.037, 0.227], p < 0.05). In terms of hedonic value, the results
indicated that perceived hedonic value significantly mediated the
associations between rewards and both device loyalty (β= 0.51,
95% CI [0.027, 0.274], p < 0.05) and continuance exercise
intention (β= 0.251, 95% CI [0.095, 0.408], p < 0.01), as well as
the association between goal setting and continuance exercise
intention, though negatively (β=−0.058, 95% CI [−0.125,
−0.014], p < 0.05). However, no significant indirect effects were
observed for goal setting or social facilitation via utilitarian value,
nor for social facilitation via hedonic value. These findings
highlight the central role of perceived value—particularly
utilitarian value—as a key transmission mechanism through
which gamification elements influence user behaviors. The results
are shown in Table 4.

To further assess the robustness and appropriateness of the
proposed structural model, we conducted an alternative model
comparison by testing a competing model that excluded the
mediating variables (i.e., perceived utilitarian and hedonic values)
and the two latent interaction terms (utilitarian value × personal
innovativeness, hedonic value × personal innovativeness). In the
alternative model, direct paths were specified from the four
gamification elements (self-monitoring, goal setting, rewards, and
social facilitation) and personal innovativeness to the two
dependent variables: device loyalty and continuance exercise

intention. The proposed model (with mediators and interaction
terms) demonstrated better model fit and explanatory power
(SRMR= 0.058, R2 for device loyalty= 0.559; R2 for continuance
exercise intention= 0.623) than the alternative model
(SRMR= 0.07, R2 for device loyalty= 0.406; R2 for continuance
exercise intention= 0.539), indicating that the inclusion of
perceived value and moderating effects substantially improved
model performance.

Discussion
Drawing upon gamification theory, this study aimed to system-
atically investigate the psychological mechanism of user behaviors
in using gamified wearable fitness devices. Specifically, based on
the review of the gamification literature, this study identified and
conceptualized four gamification elements and examined how
these elements affect consumers’ device loyalty and continuance
exercise intention via perceived values in the context of wearable
fitness devices. Furthermore, the present study explored how
personal innovativeness, as one of the typical user characteristics,
modulates the effect of perceived values on such user behaviors.
Overall, our empirical results support most of the proposed
hypotheses and yield several new research findings.

First, the four gamification elements were found to significantly
and dynamically affect perceived utilitarian and perceived hedo-
nic values. Specifically, self-monitoring, rewards, and social
facilitation all enhance the perceived utilitarian value of wearable
fitness devices. The empirical results suggest that gamified self-
monitoring enhances perceived usefulness, thereby increasing the
utilitarian value of the device, which is consistent with the extant
literature (Akdim et al., 2022; Fritz et al., 2014). Furthermore, our
study also finds that reward-related gamification elements sti-
mulate users’ perceptions of utilitarian value more than other

Fig. 2 Results of hypothesis testing. The figure presents the standardized path coefficients of the proposed research model. Solid lines indicate statistically
significant paths, while dashed lines represent non-significant paths. The moderating effects of personal innovativeness are illustrated on the relationships
between perceived value dimensions and outcome variables. *p < 0.05, **p < 0.01, ***p < 0.001.
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gamification elements. This result is consistent with previous
literature, indicating that users of digital programs are more
sensitive to reward mechanisms such as economic benefits and
pricing (Hwang and Choi, 2020).

Regarding social facilitation, our results support other recent
works that suggest social facilitation is an important element of
technology use (Kim et al., 2023; Tsai et al., 2022). However, it is
noteworthy that goal setting had no influence on the perceived
utilitarian value of wearable fitness devices. According to Vroom’s
expectancy theory, an individual’s motivation is driven by their
expectation of achieving a goal and the value they place on the
goal’s outcome (Vroom et al., 2015). When there is a discrepancy
between users’ fitness goal expectations and the data provided by
the device, users may experience frustration and disappointment
(Kim et al., 2016). Such inconsistency (failure to achieve set goals)
may lead users to question the reliability and accuracy of the
device, thereby hindering their perception of the device’s func-
tional value (Alqahtani et al., 2020). This result aligns with Oyibo
and Vassileva (2019), who found that users from collectivist
cultures are less responsive to goal-setting features in fitness
applications compared to socially oriented features. Given South
Korea’s strong collectivist orientation and high uncertainty
avoidance (Hofstede, 2001), users may place less emphasis on
individually defined goals and be more motivated by socially
contextualized structures.

The results indicated that rewards enhance a device’s perceived
hedonic value; conversely, self-monitoring and social facilitation
do not significantly influence perceived hedonic value, and goal
setting was negatively associated with it. According to value-
added theory, when users receive tangible or intangible rewards
for their efforts, these rewards can enhance the product’s
attractiveness and improve the overall user experience (Zeithaml,
1988). Based on this theoretical perspective, one possible expla-
nation for this finding is that the reward element can stimulate
users’ intrinsic motivation, leading them to experience a sense of
satisfaction and enjoyment after exercising with gamified fitness
devices, thereby enhancing their perceived hedonic value. Fur-
thermore, Etkin (2016) argues that frequent quantification and
monitoring of personal activities can shift focus from the enjoy-
ment of the task to tracking progress and outcomes, making
pleasurable activities feel more like work. Such an effect dimin-
ishes users’ enjoyment and may reduce sustained engagement and
subjective well-being. This aligns with the current findings,

suggesting that self-monitoring weakens the perceived hedonic
value of fitness activities, explaining its non-significant impact.

Moreover, with regard to social facilitation, individuals tend to
evaluate their performance by comparing themselves to others (cf.
social comparison theory; Festinger, 1954). Frequent social
comparisons among users of gamified wearable devices—such as
through likes, comments, or leaderboards on social platforms—
can lead to anxiety and stress, particularly in competitive envir-
onments (Vogel et al., 2014). This comparison and the associated
pressure driven by social facilitation may diminish the enjoyment
of activities, leading users to perceive that they do not provide
hedonic value. In terms of goal setting, when individuals perceive
their actions as voluntary and self-directed, their motivation and
satisfaction tend to be higher (Deci and Ryan, 2000). However,
when goal-setting mechanisms are overly rigid or limit users’
autonomy, they may feel pressured or obligated to complete tasks,
diminishing intrinsic motivation and reducing the perceived
enjoyment of using the device (Vansteenkiste et al., 2004).
Moreover, studies have shown that externally imposed goals or
controlling structures can undermine users’ sense of autonomy
and enjoyment, particularly in digital or gamified environments
(Gee, 2012). This may be particularly salient in the South Korean
cultural context, where high performance expectations and strong
collectivist norms can intensify feelings of obligation, thereby
reducing hedonic engagement with goal-driven systems
(Hofstede, 2001). This finding is also consistent with Oyibo and
Vassileva (2019), who found that users from collectivist cultures
respond less positively to rigid goal-setting features in fitness
applications, which may be perceived as externally imposed
rather than intrinsically motivating. This helps explain the
negative association between goal setting and perceived hedonic
value observed in this study.

Meanwhile, the current study’s findings suggest that perceived
utilitarian and hedonic values significantly influence users’ device
loyalty and continuance exercise intentions. Specifically, per-
ceived utilitarian value has a greater impact on device loyalty than
perceived hedonic value, which is consistent with the existing
literature’s findings (Llach et al., 2013; Ozturk et al., 2016).
However, in terms of users’ continuance exercise intention, per-
ceived hedonic value has a greater influence on their intention to
continue using the device than utilitarian value. That is, hedonic
value is crucial in maintaining users’ ongoing use of wearable
fitness devices, effectively promoting their long-term exercise

Table 4 Summary results of mediation analysis.

Independent variable Mediating variable Dependent variable Standardized coefficient (β) 95% CI lower 95% CI upper p-value

SM UV DL 0.264 0.144 0.423 <0.001
GS UV DL −0.010 −0.075 0.044 0.733
RE UV DL 0.137 0.067 0.241 <0.010
SF UV DL 0.056 0.003 0.123 0.063
SM UV CEI 0.228 0.078 0.404 <0.010
GS UV CEI −0.009 −0.063 0.040 0.732
RE UV CEI 0.118 0.037 0.227 <0.050
SF UV CEI 0.048 0.002 0.110 0.084
SM HV DL 0.025 −0.007 0.066 0.198
GS HV DL −0.035 −0.081 −0.004 0.074
RE HV DL 0.151 0.027 0.274 <0.050
SF HV DL 0.015 −0.008 0.047 0.267
SM HV CEI 0.041 −0.011 0.107 0.169
GS HV CEI −0.058 −0.125 −0.014 <0.050
RE HV CEI 0.251 0.095 0.408 <0.010
SF HV CEI .026 −0.013 0.075 0.253

The diagonal shows AVE values of each construct. Correlations are under the diagonal, and squared correlations are above the diagonal.
SM self-monitoring, GS goal setting, RE rewards, SF social facilitation, UV utilitarian value, HV hedonic value, DL device loyalty, CEI continuance exercise intention
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behavior. The mediation analysis results underscore the critical
role of perceived value, particularly utilitarian value, in explaining
how gamification elements affect user behaviors. These findings
highlight the important mediating role of perceived value in
shaping user behaviors toward gamified wearable fitness devices.
In particular, perceived utilitarian value significantly mediated the
effects of self-monitoring and rewards on both device loyalty and
continuance exercise intention, suggesting that users are more
likely to continue using the device when they perceive functional
benefits (Akdim et al., 2022; Wang et al., 2020). Moreover,
hedonic value also played a mediating role in the relationship
between rewards and behavioral outcomes, indicating the
importance of emotional and experiential aspects (Tu et al.,
2019). However, goal setting showed a negative indirect effect via
hedonic value, implying that overly rigid goals may reduce
enjoyment and motivation (Deci and Ryan, 2000). These results
support prior research emphasizing that both cognitive and
affective evaluations are crucial in sustaining engagement with
gamified systems.

Lastly, personal innovativeness was found to positively mod-
erate the effect of utilitarian value on device loyalty and con-
tinuance exercise intention while negatively moderating the effect
of hedonic value on them. These results imply that utilitarian
value has more impact on user behaviors in individuals with high
innovativeness levels than those with low levels. Conversely,
hedonic value is more important in user behaviors for individuals
with low innovativeness levels than those with high levels. This
could be attributed to the propensity of highly innovative users to
embrace and adopt new technologies, specifically, their inclina-
tion to experiment with and explore novel fitness tools (Agarwal
and Prasad, 1998; Rogers et al., 2014). Consequently, they per-
ceive these devices not merely as entertainment products but as
tools for achieving health objectives and enhancing physical fit-
ness. Their interest in technology directs their attention toward
the functionality and practicality offered by gamified fitness
devices, enabling them to leverage features such as data tracking,
goal setting, and achievement rewards to engage in physical
activities more effectively. In contrast, low personal innovative-
ness users tend to prioritize the hedonic benefits of gamified
fitness devices over practical benefits (Van der Heijden, 2004).
Accordingly, they view gamified fitness devices as entertainment
tools. Thus, their behaviors are more influenced by hedonic ele-
ments compared to individuals with high innovativeness levels.

Theoretical implications. The present study’s findings provide
several meaningful theoretical implications for the literature on
wearable devices and user behaviors. First, although scholars have
explored the impact of gamification in various research contexts
(Cho et al., 2021; Zhang et al., 2023), the existing con-
ceptualization of gamification is inconsistent and unclear in the
context of wearable fitness devices. In this regard, the present
study identified key attributes of gamified wearable fitness devices
(i.e., self-monitoring, goal setting, rewards, and social facilitation)
through a comprehensive review of relevant literature and
empirically tested such conceptualization and its impact on users’
perceptions. Therefore, the current study contributes to the
existing literature on wearable devices and user behaviors by
offering a validated theoretical framework to conceptualize
gamification elements in the context of wearable fitness devices.

Second, this study contributes to the literature by revealing the
psychological mechanisms by which gamification elements affect
user behaviors (i.e., device loyalty and continued usage intention)
through perceived values (i.e., perceived utilitarian and hedonic
values). Previous research on wearable smart devices mainly
focused on the direct effects of gamification elements on user

behaviors, and thus, little is known about how such gamification
elements lead to positive user behaviors and what psychological
factors function in the relationship between the gamification of
wearable fitness devices and user behaviors. In this regard, the
present study’s findings offer insight into each gamification
element’s specific role in users’ value perceptions and how such
value perceptions dynamically influence user behaviors.

Third, the current study extends the literature by revealing the
relative effects of perceived utilitarian and hedonic values on user
behaviors depending on personal traits (personal innovativeness).
Previous literature has posited that users’ information processing
and judgment vary depending on various socio-economic
variables (e.g., age, occupation, and income; Kappen et al.,
2017; Zhang et al., 2021) and psychological traits (e.g., loneliness,
self-efficacy, and affective state; Ko et al., 2022; Ellis et al., 2010;
Zhao et al., 2014), yet little research considers such boundary
conditions’ likelihood of moderating the effect of perceived
utilitarian and hedonic values on user behaviors. By revealing the
role of personal innovativeness as a significant moderator, the
present study offers insights into how value perceptions
differently influence user behaviors depending on their personal
traits in the context of wearable fitness devices.

Managerial implications. The current study’s results also provide
practical implications for developers and marketers of wearable
fitness devices. First, they need to recognize the different roles of
gamification elements, including self-monitoring, goal setting,
rewards, and social facilitation, in users’ value perceptions. Speci-
fically, as the most effective gamification element in the current
research context, rewards can be utilized to incentivize user
engagement in positive behaviors. Developers should implement
multi-tiered, dynamic reward systems, such as allowing users to
earn badges (e.g., bronze, silver, gold) or reward points by pro-
gressively achieving daily or weekly activity milestones or com-
pleting specific workout tasks. Users will strongly perceive the value
of using the device by receiving tangible rewards such as discounts,
free membership, or exclusive content access and will be more
motivated to continue using it. Meanwhile, the unexpected negative
effect of goal setting on perceived hedonic value highlights the
importance of considering user autonomy in feature design. When
goal-setting mechanisms are overly rigid or externally imposed, they
may reduce users’ enjoyment and intrinsic motivation. Therefore,
developers are encouraged to implement more flexible and
autonomy-supportive goal-setting features that allow users to per-
sonalize their objectives based on their preferences and fitness levels.
Alternatively, a smart adjustment mode could be implemented to
automatically calibrate goals based on users’ past performance,
reducing perceived pressure and enhancing personalization.

Second, the present study indicates that while both perceived
utilitarian and hedonic values are vital factors influencing user
behaviors, utilitarian value is more effective in enhancing device
loyalty, whereas hedonic value is more impactful in maintaining
consistent exercise habits. Thus, to cater to users primarily seeking
functionality for everyday use, gamified fitness device developers
should focus on enhancing utilitarian value to foster greater loyalty
by balancing improvements in rewards, self-monitoring features,
and social facilitation, including accurate data tracking, reward
mechanisms, and varied social services. On the other hand, to
encourage sustained use, the focus should be on diverse and
engaging reward mechanisms along with various gamified features
to enhance users’ perceived enjoyment and satisfaction, ultimately
promoting sustained engagement in physical activity. In this way,
developers can tailor their strategies to meet the differing needs of
everyday users and fitness-oriented individuals, maximizing both
loyalty and long-term exercise habits.
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Finally, given that low-innovativeness users tend to prioritize
hedonic value while highly innovative users tend to prioritize
utilitarian value, differentiated positioning strategies can be
developed based on the preferences of these different groups.
Specifically, highlighting wearable fitness devices’ reward
mechanisms, entertainment value, comfort, and enjoyment would
appeal to low-innovativeness users. On the other hand, high-
lighting the product’s practicality, functionality, and performance
advantages could meet high personal innovativeness users’ needs.
To distinguish between the groups, developers could implement a
brief questionnaire during the initial device setup to assess users’
personal innovativeness levels and then offer customized service
modes. For instance, a “Play & Explore” mode for low-
innovativeness users could highlight entertainment, visual feed-
back, and social games, while a “Performance” mode for high-
innovativeness users could focus on data analytics, functional
dashboards, and efficiency-oriented metrics. This adaptive
approach could help enhance both user satisfaction and system
effectiveness by tailoring device experiences to different user
profiles.

Limitations and future research directions
While the current study provides theoretical insights and
practical implications, it is important to discuss several limita-
tions to suggest meaningful agendas for future research. First,
the study primarily focused on smartwatches as the subject of
investigation within the realm of wearable fitness devices.
However, wearable fitness devices encompass a broader range,
including ear-worn devices, wristbands, smart clothing, and
more, which may limit the generalization of the empirical
research findings. Future research can categorize wearable
device types as a categorical variable to examine how gamifi-
cation elements affect user behaviors differently depending on
device types and further extend the body of knowledge on user
perceptions and behaviors. Second, the survey data were col-
lected from users in South Korea. Future research could be
conducted in different countries to examine the proposed the-
oretical model’s generalizability further. Additionally, future
studies could incorporate customers’ nationality and cultural
background as moderating factors in the theoretical model to
explore whether there are behavioral differences among user
samples categorized by these characteristics. Third, the current
study found that goal setting negatively associated with user-
perceived hedonic value, which contrasts with common
assumptions regarding other gamified wearable fitness devices.
Future research could specifically focus on identifying why goal-
setting elements might hinder or fail to enhance users’ percep-
tions of hedonic value. Fourth, this study employed a cross-
sectional research design, which limits the ability to establish
causal relationships among variables. Although structural
equation modeling (SEM) was used to test the hypothesized
paths, future research may consider adopting longitudinal or
experimental designs to further validate the directionality and
causality of these relationships. Moreover, given the counter-
intuitive finding that goal setting negatively associated with
hedonic value, future studies could explore the psychological
mechanisms underlying such adverse effects, particularly within
performance-oriented cultures. For example, researchers may
investigate whether perceived pressure, goal fatigue, or social
comparison anxiety mediate this relationship. Another pro-
mising direction is to examine how adaptive vs. static goal-
setting systems influence perceived enjoyment and motivation,
potentially using experimental designs to isolate the causal
mechanisms involved.

Data availability
All data generated or analyzed during this study are included in
this article and its supplementary information files.
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