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Abstract: As the global fitness industry rapidly digitalizes, home fitness applications have emerged as
a convenient solution for people to exercise anytime, anywhere. This study investigated the mediation
effect of exercise satisfaction on the relationship between content characteristics and continuance
intention to use home fitness applications. This study provided guidance for developing effective
home fitness applications by analyzing which content characteristics can increase the continuance
intention to use home fitness applications. The mediation effect of exercise satisfaction on content
characteristics and continuance intention to use was examined using a structural equation model
analysis, and 330 survey responses from individuals who have used home fitness applications for
exercise were analyzed. The results confirmed that the enhancement of the content characteristics
exerted a positive effect on exercise satisfaction and continuance intention to use. Additionally, the
enhancement of exercise satisfaction characteristics positively affected the continuance intention
to use. Further, exercise satisfaction was observed to exert a significant mediating effect on the
relationship between the content characteristics and continuance intention to use home fitness
applications. These findings suggest that it is essential to devote significant attention to enhancing
content characteristics and exercise satisfaction in the development of home fitness applications.

Keywords: home fitness; fitness app; content characteristics; exercise satisfaction; continuance
intention to use

1. Introduction

The Eurobarometer Sport and Physical Activity study conducted in 28 European
countries identified lack of time as the most crucial barrier to participating in sports or
recreational physical activities [1]. To overcome this barrier, home fitness has emerged as
a viable alternative, garnering significant attention [2,3]. Home fitness, which allows for
exercise without the constraints of time or location, offers a beneficial solution. However,
being a solitary activity it could lead to a sense of boredom, potentially affecting the
sustainability and effectiveness of the exercise.

Home fitness applications are perceived as a promising solution to mitigate these chal-
lenges. Research by Wang and Yoon found that home fitness application users demonstrated
greater self-schema and exercise sustainability intentions than non-users [4]. Furthermore,
Glynn et al. showed that individuals using home fitness applications exercised significantly
more than those who did not [5].

This growing interest and reliance on home fitness applications coincided with a global
event that further amplified its significance—the COVID-19 pandemic. As the pandemic
altered people’s lifestyles, it accelerated technological advancements in the non-face-to-
face sector [6–8]. This societal shift, enforced by the global health crises, propelled the
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fitness industry to further embrace digitalization, leading to a rapid expansion of the home
fitness market [9,10]. According to Acumen Research and Consulting, the global home
fitness content market is projected to grow at an average annual rate of 4.9%, increasing
from $11.3 billion in 2021 to $17.3 billion by 2030 [11]. This connection between societal
needs and the pandemic-induced lifestyle changes underlines the pivotal role home fitness
applications now play in the global fitness industry.

In line with the increase in the home fitness population, the audience of the application
market targeting this population has increased [12]. Home fitness applications encourage
the on-the-spot learning of the right exercise regardless of time or place and require a
relatively lower cost compared to offline exercise, and these factors have increased the pop-
ularity of home fitness applications among busy people. According to the State of Mobile
2022 report by data.ai, a mobile data analytics company, the use of fitness applications
increased by 26% globally in 2021 compared to 2019, the year before the pandemic [13].
Particularly, the Korean mobile application market expanded at a growth rate of 40%, which
exceeded the global average [13]. This indicates that the change to a lifestyle where health
is managed through applications is occurring at a faster pace for Korean consumers.

In response to this change in the healthcare lifestyle, numerous companies have delved
into the home fitness application market [14]. Consequently, competition among applica-
tions to secure profitability is becoming increasingly fierce. As the competition intensifies,
researchers continue to explore ways to understand customer needs and identify factors
that maintain user engagement with an application [15]. For example, Zhu et al. investi-
gated the influence of the continuance intention to use of the users of mobile healthcare
applications using the Theory of Consumption Values (TCV) and the Theory of Perceived
Risk (TPR) [16]. Furthermore, Chiu and Cho employed the Extended Technology Readiness
and Acceptance Model (TRAM) to investigate the differences between users and non-users
in their intention to continue using a home fitness application [17]. In addition, Hwang
and Ren investigated the effect of the technology acceptance model (TAM) on continuance
intention to use, and Cho investigated the effect of the service quality of home fitness
applications on continuance intention to use [18,19].

Recently, the characteristics of content have been gaining attention as a factor influ-
encing the intention to reuse home fitness applications. These applications are evolving
beyond simply providing workout routines, now incorporating various types of exercise
content, such as yoga, meditation, and Tabata. They are also diversifying and refining
their offerings to reflect users’ varied tastes and tailor programs to specific fitness goals
and body types [20]. Furthermore, recent advancements have seen the introduction of
AI technology to create more personalized services, which are being integrated as part of
the content in home fitness applications [21]. According to a text analysis of application
review data by Lee et al., providing distinctive content is necessary to increase application
usage [22]. In the same vein, Almaiah and Mulhem and Yang et al. have pointed out the
importance of content as a precursor to increasing user reuse, emphasizing the need to
sustain related research [23,24]. Additionally, Luqman et al. have noted the significance of
analyzing various aspects of consumers’ continuous intention to use applications, asserting
that such analysis will serve as valuable data for related research [25]. This underscores the
need for the present study.

Although previous studies have investigated home fitness applications from various
perspectives, research specifically focusing on the content characteristics of the application
is surprisingly limited, despite the acknowledged importance of these characteristics in
enhancing the application usage. Recognizing this research gap, the present study aims
to clarify the relationship between content characteristics, exercise satisfaction, and the
intention to continue using home fitness applications. In doing so, we hope to contribute
significantly to the field of home fitness research. Moreover, by shedding light on these
connections, the goal of this study is not only to offer a guide that can help home fitness
applications attract more participants but also to ultimately contribute to the promotion of
people’s health, underlining the enduring relevance and necessity of this research.
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2. Literature Review

Content, as defined, is the “intellectual property that underlies a multimedia good or
service” [24], and it is characterized by novelty, usefulness, playfulness, and diversity [26].
Novelty drives the download of mobile fitness applications, underlining the need for
regular updates [27]. Usefulness is a user’s belief in improving their life and work using
a service, while playfulness is the enjoyment derived from using a system [28]. Diversity
reflects varied topics, perspectives, and tastes in the content [29]. Satisfying consumers of
home fitness applications is crucial for growth, as it influences future users [30,31].

Exercise satisfaction, influenced by content characteristics, is an individual’s evaluation
of the exercise environment and their positive emotional state towards it [32]. It consists
of body satisfaction, psychological satisfaction, and life satisfaction [33]. Body satisfaction
refers to an individual’s contentment with their body [34]. Psychological satisfaction is the
ability to maintain positive relationships, accept oneself, self-regulate behavior, and have
control over one’s surroundings, purpose in life, and motivation to realize potential [35].
Life satisfaction is an individual’s positivity about their overall quality of life [36].

Continuance intention to use, influenced by exercise satisfaction and content charac-
teristics, is the intention to continue using a service or product [37]. Playfulness, a content
characteristic, positively affects this intention. Providing useful, interesting, and enjoyable
information increases this intention. An application’s failure to satisfy consumers due to
low quality can negatively impact customer loyalty and retention [31]. Consumer satisfac-
tion can be used as a proxy variable to measure application success [30]. Satisfaction can
also be a major antecedent of customer loyalty [38]. A positive correlation exists between
satisfaction and continuance intention to use [31]. Hence, measuring the exercise satisfac-
tion of home fitness application users is important for operators. This leads to the proposed
hypotheses on the relationship between content characteristics, exercise satisfaction, and
continuance intention to use home fitness applications.

Based on these findings, this study proposes the following hypotheses:

H1. Content characteristics of home fitness application will significantly affect exercise satisfaction.

H2. The exercise satisfaction of home fitness application users will significantly affect the continu-
ance intention to use.

H3. Content characteristics (novelty, usefulness, playfulness, diversity) of home fitness application
will significantly affect the continuance intention to use.

H4. Exercise satisfaction will have a significant mediation effect on the relationship between home
fitness application content characteristics and continuance intention to use.

The research model in <Figure 1> examines these relationships.
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The following <Figure 2> is a visual representation that generally illustrates the
experimental design of our study. This figure presents the sequence of our methodological
approach which includes sampling and data collection, measures, demographic analysis,
confirmatory factor analysis, and structural equation modeling.
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3.1. Sampling and Data Collection

The study was conducted as an online survey from 18 to 21 of October 2022 using
convenience sampling with non-probability sampling. To fit the context of this study, the
respondents were Korean users who have utilized home fitness applications (Nike Training
Club, Fitbit, 8fit, Freeletics, Howfit, 300Fit, etc.) for exercise. The questionnaires were
created based on the tools used previously, which have been validated for this purpose.
All surveys were filled in by the respondents themselves after obtaining informed consent
before the survey, and a total of 330 responses were used for analysis.

3.2. Measures

The research tool used in this study is a questionnaire, and the operational definitions
and questions constructed for the research model analysis are as follows. First, the content
characteristics of a home fitness application were defined as “the characteristics of an fitness
application’s content that enables users to participate in exercise at any location and time,
free from conventional constraints”. In this study, content characteristics were categorized
into novelty, usefulness, diversity, and playfulness; we modified and supplemented them
to fit this study, and composed 3, 4, 4, and 4 questions for novelty, usefulness, diversity,
and playfulness, respectively [24,39–41]. Second, exercise satisfaction was defined as
“satisfaction as an exercise effect that can be felt by users of home fitness”, and it is
categorized into body satisfaction, psychological satisfaction, and life satisfaction. In this
study, exercise satisfaction was modified and supplemented based on the scales developed
by previous studies, and consisted of 4, 4, and 4 items for body satisfaction, psychological
satisfaction, and life satisfaction, respectively [33,42,43]. Third, continuance intention to use
was defined as the “users” intention to use home fitness content again after having used it.
In this study, continuance intention to use was modified and supplemented to fit this study,
and it consisted of three questions [19,44,45]. Lastly, to understand the demographic status
of the survey subjects, a total of 36 items, including gender, age, duration of application
use, frequency of use, duration of exercise, and purpose of exercise, were included. All
items were measured on a 5-point Likert scale, except for demographic variables. The
questionnaire is shown in <Table 1>.

Table 1. Scheme of the questionnaire design.

Variable Item (N) Number of Questions Sources

background variable demographic variables

Gender (1)
Age (1)

Purpose of exercise (1)
Duration of use (1)

Frequency of use (1)
Workout duration (1)

6 -

Independent variable content characteristics

novelty (3)
usefulness (4)
diversity (4)

playfulness (4)

15

Yang et al. [24]
Eighmey [39]

Lai and Turban [40]
Parra-López et al. [41]

Mediator variable exercise satisfaction

body satisfaction (4)
psychological
satisfaction (4)

life satisfaction (4)

12

Kim [33]
Hackman and Oldham

[42]
Hackman and Lawler

[43]

Dependent variable continuance intention
to use

continuance intention
to use (3) 3

Cho [19]
Dick and Jain [44]

Lu et al. [45]

Total 36 36 -
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3.3. Data Processing Methods

We identified the demographics of our sample using frequency analysis in JASP
0.14.1.0. To verify the validity of the constructs of our instrument, we conducted a confirma-
tory factor analysis (CFA). The parameter estimation was performed using the maximum
likelihood (ML) method, and several indices such as the Comparative Fit Index (CFI),
Turkey-Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and
Standardized Root Mean Squared Residual (SRMR) were examined to confirm the model
fit. This process ensured that the factor loadings of all items met a satisfactory standard,
confirming their validity.

The variables were then calculated by averaging the items that secured validity
through CFA to generate the main variables. The validity and theoretical validity of
the construct among each instrument composed of these variables were examined using
a measurement model analysis. We also assessed the fit of the measurement model and
confirmed that all fit indices met the fit criteria. Additionally, the discriminant validity
of the measurement model was examined by comparing the correlation coefficient r and√

AVE of the variables comprising the measurement model. The correlation analysis was
conducted to examine the correlation status and confirmed that there was no multicollinear-
ity problem. Lastly, a Structural Equation Model analysis was conducted to test the research
hypotheses, as this method is suitable for testing causal and correlation relationships among
variables [46].

4. Results

A frequency analysis was conducted to examine the demographic status of the re-
spondents to the survey conducted for this study. The results of the frequency analysis are
shown in <Table 2>.

In this study, CFA was conducted to confirm the validity of the constructs of the
instrument used in this study (Table 3). For the analysis, parameter estimation was con-
ducted using the maximum likelihood method, and the CFI, TLI, RMSEA, and SRMR
were examined to confirm the model fit. The results revealed that the factor loadings of
all items comprising the factor were at least 0.516, confirming its validity. The variables
were calculated by averaging the items that secured validity through CFA to generate
the main variables, and the validity and theoretical validity of the construct among each
instrument composed of these variables were examined using the measurement model
analysis. The analysis of the fit of the measurement model revealed that all the fit indices
(CFI, TLI, RMSEA, and SRMR) met the fit criteria [47]. The factor loadings, Cronbach’s α,
construct reliability (CR), and average variance extracted (AVE) of the measurement model
were calculated. All of Cronbach’s α values exceeded the recommended threshold level of
0.6 [47]. The CR value of the measurement model was above 0.7 and the AVE value was
above 0.5, indicating convergent validity [48]. To examine the discriminant validity of the
measurement model, the correlation coefficient r and

√
AVE of the variables comprising the

measurement model were compared as shown in <Table 4>, and the correlation coefficient
r <
√

AVE between the instruments was examined to ensure the discriminant validity of the
measurement model. In addition, the Pearson product-moment correlation analysis con-
ducted to examine the correlation status revealed that the value of the correlation coefficient
was lower than 0.85, confirming that there was no multicollinearity problem [49].
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Table 2. Descriptive tables of demographic variables (N = 330).

Individual-Level Variables N Percent

Gender
Male 102 30.9

Female 228 69.1

Age

≤19 38 11.5

20–30 years old 122 37

31 to 40 years old 94 28.5

41 to 50 years old 50 15.2

51 years and older 26 7.8

Purpose of exercise

For fitness 161 48.8

For diet 144 43.6

For rehabilitation and disease prevention 19 5.8

For body profile 2 0.6

Other 4 1.2

duration of use of home fitness
application

Less than 3 months 118 35.8

More than 3 months to less than 6 months 103 31.2

More than 6 months to less than 1 year 60 18.2

More than 1 year to less than 2 years 30 9.1

More than 2 years 19 5.7

Number of times you used home
fitness application in a week

Less than once a week 37 11.2

1–2 times per week 138 41.8

3 to 4 times per week 127 38.5

5 to 6 times per week 18 5.5

7 or more times per week 10 3

Duration of one home fitness
application workout

Less than 20 min 38 11.5

Less than 30 min 122 37

Less than 45 min 94 28.5

Less than 1 h 50 15.2

More than 1 h 26 7.8

Total 330 100
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Table 3. Extracted composite reliability and average variance.

Measurement Estimate S.E. t (***) Cronbach’s α CR AVE

Content
characteristics

novelty

This home fitness application has new information. 0.675

0.894 0.934 0.780

This home fitness application is constantly updated. 0.68 0.106 9.954

This home fitness application is novel. 0.700 0.114 10.158

usefulness

This home fitness application is worth participating in. 0.684

Exercising with this home fitness application is easy to understand. 0.624 0.103 9.761

This home fitness application is well organized. 0.678 0.113 10.474

This home fitness application is adapted to the level of the participants. 0.641 0.123 9.989

diversity

The home fitness application is available in a variety of formats (e.g., customized programs for different fitness levels, programs with
or without equipment). 0.700

The home fitness application offers diverse disciplines (e.g., yoga, muscle training, and meditation). 0.665 0.097 10.38

This home fitness application reflects diverse exercise goals (e.g., weight loss, strength training, and body shaping). 0.708 0.097 10.929

This home fitness application is designed for different tastes. 0.690 0.094 10.709

playfulness

Using this home fitness application is enjoyable and fun. 0.676

You will be able to relax while using this home fitness application. 0.747 0.109 11.187

This home fitness application gives me a sense of accomplishment. 0.645 0.092 9.959

This home fitness application helps me relax. 0.595 0.099 9.291

Exercise
satisfaction

Body
satisfaction

I feel lighter after I start exercising with this home fitness application. 0.727

0.923 0.950 0.864

Since I started exercising with this home fitness application, other daily physical activities are easier than they used to be. 0.777 0.083 13.316

I feel less tired in my daily life since I started exercising with this home fitness application. 0.728 0.088 12.492

My muscles feel more toned since I started exercising with this home fitness application. 0.728 0.084 12.499

Psychological
satisfaction

My life has become more enjoyable since I started exercising with this home fitness application. 0.758

I feel more confident about my health since I started exercising with this home fitness application. 0.792 0.076 14.756

I feel more positive about my health since I started using this home fitness application. 0.737 0.074 13.592

I feel a sense of accomplishment since I started exercising with this home fitness application. 0.711 0.070 13.06

Life
satisfaction

I feel more confident in everything I do since I started exercising with this home fitness application. 0.751

Since I started exercising with this home fitness application, I have been sleeping better. 0.689 0.074 12.252

Since I started exercising with this home fitness application, I have gotten into a regular routine. 0.711 0.073 12.668

Since I started using this home fitness application, I have been eating better. 0.678 0.071 12.038

continuance intention to use

This home fitness application is a necessary tool to exercise. 0.516

0.698 1.00 1.00I intend to use this home fitness application frequently. 0.980 0.344 5.759

I am willing to use other similar applications similar to this home fitness application. 0.530 0.134 7.722

χ2 = 63.932 (p < 0.001), df = 18, χ2/df = 3.552, CFI = 0.972, TLI = 0.956, RMSEA = 0.088, SRMR = 0.037, *** p < 0.001.
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Table 4. Discriminant validity and correlation matrix.

Content Characteristics Exercise Satisfaction Continuance Intention to Use
√

AVE

content characteristics 1 0.883

exercise satisfaction 0.820 *** 1 0.929

continuance intention to use 0.693 *** 0.727 *** 1 1

*** p < 0.001.

To verify the research hypotheses proposed in this study, structural model analysis
was conducted, and the results are shown in Table 5.

Table 5. Hypothesis testing results.

Hypothesis Estimate S.E t p β Result

Direct effect

H1 content characteristics→
exercise satisfaction 0.541 0.099 5.46 0.000 *** 0.485 Accepted

H2 exercise satisfaction→
continuance intention to use 0.445 0.137 3.251 0.001 ** 0.295 Accepted

H3 content characteristics→
continuance intention to use 1.105 0.095 11.671 0.000 *** 0.82 Accepted

Indirect effect H4
content characteristics→

exercise satisfaction→
continuance intention to use

0.598 0.116 5.146 0.000 *** 0.398 Accepted

** p < 0.01, *** p < 0.001.

First, we analyzed the direct effect and found that the effect of content characteristics
on exercise satisfaction was β = 0.485 (p = 0.000 ***) with a p-value of less than 0.001, indi-
cating that research hypothesis H1 was accepted, implying that the content characteristics
of home fitness applications positively affected exercise satisfaction. The effect of exercise
satisfaction on the continuance intention to use was β = 0.82 (p = 0.001 **) with a p-value of
less than 0.01, indicating a significant positive effect. This implies that higher exercise satis-
faction results in a higher continuance intention to use. Therefore, the research hypothesis
H2 is accepted. The effect of content characteristics on continuance intention to use was
β = 0.398 (p = 0.000 ***) with a p-value of less than 0.001, indicating a significant positive
effect. Therefore, the research hypothesis H3 is accepted. In addition, the results of the
indirect effect estimation conducted to verify the mediation effect of exercise satisfaction in
this study revealed that β = 0.398 (p = 0.000 ***), which is less than 0.001, indicating a signif-
icantly positive effect. This implies that exercise satisfaction has a significant mediation
effect on the relationship between content characteristics and continuance intention to use.
Therefore, the research hypothesis H4 was also accepted.

5. Discussion and Implications

This study analyzed the relationship between content characteristics, exercise satisfac-
tion, and continuance intention to use via a survey of individuals that have exercised using
home fitness applications using structural equation modeling. The purpose of this study is
to understand how content characteristics influence user satisfaction and continued use of
home fitness applications, with the ultimate aim of promoting health and well-being.

Firstly, the content characteristics of home fitness applications were observed to exert a
significant positive effect on exercise satisfaction, leading us to accept Hypothesis 1. This is
consistent with the study of Kim et al. [50], which reported that the content characteristics
of airline smartphone applications positively affect customer satisfaction, and the study
of Cui et al. [51], which reported that application characteristics, such as informativeness
and ease of use, positively affect customer satisfaction. In addition, Kim et al. suggested
that the quality and quantity of content provided by an application play an important
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role in increasing user satisfaction [52]. Therefore, to increase user satisfaction, content
developers of home fitness applications should strive to increase the content characteristics
(i.e., novelty, usefulness, diversity, and playfulness) presented in this study. In addition, it
is necessary to create and provide content that enhances the credibility of the information
from the perspective of the customer who received the content.

Secondly, exercise satisfaction was observed to exert a significant positive effect on
continuance intention to use, thus confirming Hypothesis 2. This result is consistent with
the study of Lim and Jeon, which observed a positive relationship between satisfaction with
application use and continuance intention to use [53]. Similarly, Jeon et al. analyzed the
relationship between satisfaction and continuance intention to use for application users and
suggested that customer satisfaction should be enhanced to increase continuance intention
to use [54]. In addition, they argued that content quality is important as a way to improve
satisfaction. This implies that to strengthen the continuance intention to use of a home
fitness application, it is necessary to create content that users want and improve the quality
of the content so that the positive evaluation of the application can be sustained.

Thirdly, content characteristics of home fitness applications were observed to exert a
significant positive effect on continuance intention to use, leading us to accept Hypothesis 3.
These results are similar to the findings of Pae, who suggested that the continuance intention
to use of application users is influenced by content quality, which consists of content
diversity, and accuracy [26]. In addition, Yang et al. suggested that to keep users engaged
in home fitness exercises, it is necessary to differentiate the content of the application from
those of other competitors and provide content that customers really want, which can be
fun and enjoyable [24]. The results of this study indicate that it is necessary to enhance
the content characteristics of home fitness application users to increase their continuance
intention to use, and it is necessary to prepare application development strategies by
focusing on enhancing content characteristics, such as novelty, playfulness, usefulness,
and diversity.

Finally, exercise satisfaction was confirmed to mediate the relationship between home
fitness application content characteristics and continuance intention to use, thus accepting
Hypothesis 4. This is consistent with the study of Cho and Han, which observed that
exercise satisfaction exerted a significant mediation effect on the relationship between
media content characteristics and continuance intention to use [55]. These results suggest
that it is necessary to strengthen content characteristics as a factor that affects continuance
intention to use home fitness applications and to enhance user satisfaction.

The results of this study demonstrated that it is essential to satisfy content charac-
teristics (novelty, usefulness, diversity, playfulness) to increase the continuance intention
of home fitness application users. Application operators should develop content that
can increase consumer satisfaction and continuance intention to use. In addition, it will
be necessary to communicate with various consumers to identify their needs regarding
content, so that continuous improvement and development can be made. By doing so, the
benefits and convenience offered by these applications can be maximized, allowing users
to fully experience and leverage the unique advantages they provide.

The limitations of this study and suggestions for further research are as follows:
First, this study did not categorize the type of content of home fitness applications as a
research object. Currently, various content services, such as yoga, muscle training, and
running, are provided in-home fitness applications. If follow-up research distinguishes
these types, differentiated activation strategies can be derived for each type. Second, this
study acknowledges a limitation in the sample size used for quantitative analysis. Due
to various constraints, including the nature of online surveys used for data collection,
the total number of home fitness application users who participated in the study might
not be sufficiently representative of the broader user population. This may affect the
generalizability of our findings. Future research is encouraged to employ strategies to
increase sample size, such as reaching out to a wider demographic or using multiple data
collection methods, to improve the representativeness and robustness of the results. Third,
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this study analyzed the factors that lead to the continuance intention to use of home fitness
application users using quantitative analysis. However, if re-analyzed through qualitative
research methods such as focus group interviews, it would be possible to formulate more
effective strategies to increase the reuse of home fitness applications, based on a deeper
understanding of users.

6. Conclusions

This study, conducted via structural equation modeling, examined the relationship be-
tween content characteristics, exercise satisfaction, and continuance intention in the context
of home fitness applications. The findings suggest that content characteristics significantly
influence exercise satisfaction and continuance intention to use. Furthermore, exercise
satisfaction was found to mediate the impact of content characteristics on continuance in-
tention. These findings underscore the pivotal role of fulfilling content characteristics such
as novelty, usefulness, diversity, and playfulness, in elevating the continuance intention
of users. This study’s implications extend beyond just application design, as it provides
empirical evidence for the importance of strategic content development in the home fitness
industry, thereby emphasizing the need for continuous research and innovation to enhance
user engagement and satisfaction in the era of digital fitness.

Author Contributions: M.N. and T.S. conducted the experiment and analyzed the data. M.N., T.S.,
D.K., K.J., J.K. and B.K. wrote the article. J.L. and M.C. supervised the overall research effort. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Science and Technology Policy Expert Development and
Support Program through the Ministry of Science and ICT of Korean government, grant number
S2022A066700001.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: We would like to express our gratitude to all the participants who generously
devoted their time and effort to contribute to this research.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. European Commission. New Eurobarometer on Sport and Physical Activity. Available online: https://sport.ec.europa.eu/news/

new-eurobarometer-on-sport-and-physical-activity (accessed on 11 May 2023).
2. Gitnux. Home Fitness Industry 2023: A Look at the Latest Statistics. Available online: https://blog.gitnux.com/home-fitness-

industry-statistics/ (accessed on 11 May 2023).
3. Zhu, Q.; Sun, J. Evaluation on Home Fitness and Community Sports Activities Based on Network Survey. Int. J. Smart Home 2016,

16, 33–36. [CrossRef]
4. Wang, S.; Yoon, I. Analyzing the Relationship and Difference Between the Exercise Participation, Exercise Self-schema, Exercise

Adherence Intention Based on Gender and Fitness App Usage. J. Korean Soc. Wellness 2019, 14, 171–184. [CrossRef]
5. Glynn, L.G.; Hayes, P.S.; Casey, M.; Glynn, F.; Alvarez-Iglesias, A.; Newell, J.; ÓLaighin, G.; Heaney, D.; O’Donnell, M.; Murphy,

A.W. Effectiveness of a Smartphone Application to Promote Physical Activity in Primary Care: The SMART MOVE Randomised
Controlled Trial. Br. J. Gen. Pract. 2014, 64, e384–e391. [CrossRef] [PubMed]

6. Bărbulescu, O.; Tecău, A.S.; Munteanu, D.; Constantin, C.P. Innovation of Startups, the Key to Unlocking Post-Crisis Sustainable
Growth in Romanian Entrepreneurial Ecosystem. Sustainability 2021, 13, 671. [CrossRef]

7. Chen, H.; Liang, C.; Liao, S.; Kuo, H. Consumer Attitudes and Purchase Intentions Toward Food Delivery Platform Services.
Sustainability 2020, 12, 10177. [CrossRef]

8. Türkes, , M.C.; Stăncioiu, A.F.; Băltescu, C.A.; Marinescu, R. Resilience Innovations and the use of Food Order & Delivery
Platforms by the Romanian Restaurants during the COVID-19 Pandemic. J. Theor. Appl. Electron. Commer. Res. 2021, 16, 3218–3247.
[CrossRef]

9. Vásquez, M.C.; Ejjaberi, A.E.; Chueca, P.A.; Ivern, X.T. Relationship between the Engagement for the use of Social Networks and
the Practice of Physical Exercise in the Municipal Sports Centers of Barcelona. Rev. Lat. De Comun. Soc. 2021, 79, 223–235.

https://sport.ec.europa.eu/news/new-eurobarometer-on-sport-and-physical-activity
https://sport.ec.europa.eu/news/new-eurobarometer-on-sport-and-physical-activity
https://blog.gitnux.com/home-fitness-industry-statistics/
https://blog.gitnux.com/home-fitness-industry-statistics/
https://doi.org/10.14257/ijsh.2016.10.5.29
https://doi.org/10.21097/ksw.2019.08.14.3.171
https://doi.org/10.3399/bjgp14X680461
https://www.ncbi.nlm.nih.gov/pubmed/24982490
https://doi.org/10.3390/su13020671
https://doi.org/10.3390/su122310177
https://doi.org/10.3390/jtaer16070175


Sustainability 2023, 15, 8371 12 of 13

10. Liu, Y.; Avello, M. Status of the Research in Fitness Apps: A Bibliometric Analysis. Telemat. Inform. 2021, 57, 101506. [CrossRef]
11. Acumen Research and Consulting. Home Fitness Market Size Will Attain USD 17.3 Billion by 2030 Growing at 4.9% CAGR—

Exclusive Report by Acumen Research and Consulting. Available online: https://www.globenewswire.com/news-release/2022
/10/13/2534072/0/en/Home-Fitness-Market-Size-Will-Attain-USD-17-3-Billion-by-2030-growing-at-4-9-CAGR-Exclusive-
Report-by-Acumen-Research-and-Consulting.html (accessed on 3 January 2023).

12. Grand View Research. Fitness App Market Size, Share & Trends Analysis Report by Type. Available online: https://www.
grandviewresearch.com/industry-analysis/fitness-app-market (accessed on 5 January 2023).

13. data.ai. State of Mobile 2022. Available online: https://www.data.ai/en/go/state-of-mobile-2022/ (accessed on 5 January 2023).
14. Transparency Market Research. Home Fitness App Market—Global Industry Analysis, Size, Share, Growth, Trends, and

Forecast, 2020–2030. Available online: https://www.transparencymarketresearch.com/home-fitness-app-market.html (accessed
on 5 January 2023).

15. Grady, A.; Yoong, S.; Sutherland, R.; Lee, H.; Nathan, N.; Wolfenden, L. Improving the Public Health Impact of eHealth and
mHealth Interventions. Aust. N. Z. J. Public Health 2018, 42, 118–119. [CrossRef]

16. Zhu, Y.; Wang, R.; Zeng, R.; Pu, C. Does Gender really Matter? Exploring Determinants Behind Consumers’ Intention to use
Contactless Fitness Services during the COVID-19 Pandemic: A Focus on Health and Fitness Apps. Internet Res. 2022, 33, 280–307.
[CrossRef]

17. Chiu, W.; Cho, H. The Role of Technology Readiness in Individuals’ Intention to use Health and Fitness Applications: A
Comparison between Users and Non-Users. Asia Pac. J. Mark. Logist. 2021, 33, 807–825. [CrossRef]

18. Huang, G.; Ren, Y. Linking Technological Functions of Fitness Mobile Apps with Continuance Usage among Chinese Users:
Moderating Role of Exercise Self-Efficacy. Comput. Hum. Behav. 2020, 103, 151–160. [CrossRef]

19. Cho, T. The Effect of Quality of Service on Exercise Satisfaction and Reuse of Home Training Applications. Korean J. Phys. Educ.
2020, 59, 223–234. [CrossRef]

20. Nike Training Club. Available online: https://www.nike.com/ntc-app (accessed on 11 May 2023).
21. IndianWeb2. A Motion-Detecting Fitness App That Pays Its Users to Exercise Set to Launch This Month. Available online:

https://www.indianweb2.com/2020/07/a-motion-detecting-fitness-app-that.html (accessed on 11 May 2023).
22. Lee, S.; Kim, J.; Yoon, S.; Kim, H. An Analysis on Key Factors of Mobile Fitness Application by using Text Mining Techniques:

User Experience Perspective. J. Inf. Technol. Serv. 2020, 19, 117–137. [CrossRef]
23. Almaiah, M.A.; Al Mulhem, A. Analysis of the Essential Factors Affecting of Intention to use of Mobile Learning Applications: A

Comparison between Universities Adopters and Non-Adopters. Educ. Inf. Technol. 2019, 24, 1433–1468. [CrossRef]
24. Yang, I.; Lee, J.; Lee, T.; Lee, S. The Effect of One-Person Media Creator and Content Characteristics on Participation Satisfaction

and Participation Continuation of Yoga Home Training. Korean J. Phys. Educ. 2021, 60, 275–286. [CrossRef]
25. Luqman, A.; Razak, R.C.; Ismail, M.; Alwi, M.A.M. Predicting Continuance Intention in Mobile Commerce Usage Activities: The

Effects of Innovation Attributes. In Proceedings of the 8th International Conference on Humanities and Social Sciences, Nice,
France, 9–11 June 2016; pp. 27–29. Available online: https://scholar.google.com/scholar?hl=ko&as_sdt=0%2C5&q=Predicting+
Continuance+Intention+in+Mobile+Commerce+Usage+Activities%3A+The+Effects+of+Innovation+Attributes&btnG= (accessed
on 11 May 2023).

26. Pae, S. The Effect of Contents Quality and Perceived Risk on Perceived Usefulness, Perceived Ease of use, and Behavioral
Intention of a Smartphone Application for a Foodservice Company. Int. J. Tour. Hosp. Res. 2018, 32, 179–195. [CrossRef]

27. Krishnan, G.; Selvam, G. Factors Influencing the Download of Mobile Health Apps: Content Review-Led Regression Analysis.
Health Policy Technol. 2019, 8, 356–364. [CrossRef]

28. Van der Heijden, H. User Acceptance of Hedonic Information Systems. MIS Q. 2004, 28, 695–704. [CrossRef]
29. Bae, J. Re-conceptualizing Media Diversity: Delphi Analysis on Experts’ Perceptions. Korean J. Broadcast. Telecommun. Stud. 2019,

33, 110–145. Available online: https://scholar.google.com/scholar?hl=ko&as_sdt=0%2C5&q=Re%E1%90%A8conceptualizing+
Media+Diversity%3A+Delphi+Analysis+on+Experts%E2%80%99+Perceptions&btnG= (accessed on 15 March 2023).

30. Wang, Y.; Liao, Y. The Conceptualization and Measurement of M-Commerce User Satisfaction. Comput. Hum. Behav. 2007, 23,
381–398. [CrossRef]

31. Wang, Y. Assessing E-commerce Systems Success: A Respecification and Validation of the DeLone and McLean Model of IS
Success. Inf. Syst. J. 2008, 18, 529–557. [CrossRef]

32. Burns, G.N.; Jasinski, D.; Dunn, S.C.; Fletcher, D. Athlete Identity and Athlete Satisfaction: The Nonconformity of Exclusivity.
Personal. Individ. Differ. 2012, 52, 280–284. [CrossRef]

33. Kim, D. Effects of Exercise Satisfaction on Psychological Well-Being Perception and Exercise Continuation Intention according to
Pilates Participation. Master’s Thesis, Korea University, Seoul, Republic of Korea, 2022. Available online: http://www.riss.kr/
link?id=T16391636 (accessed on 15 March 2023).

34. Koff, E.; Rierdan, J.; Stubbs, M.L. Gender, Body Image, and Self-Concept in Early Adolescence. J. Early Adolesc. 1990, 10, 56–68.
[CrossRef]

35. Ryff, C.D. Happiness is Everything, or is it? Explorations on the Meaning of Psychological Well-being. J. Personal. Soc. Psychol.
1989, 57, 1069. [CrossRef]

36. Veenhoven, R. The Study of Life-Satisfaction; Eötvös University Press: Budapest, Hungary, 1996. Available online: http://hdl.
handle.net/1765/16311 (accessed on 7 April 2023).

https://doi.org/10.1016/j.tele.2020.101506
https://www.globenewswire.com/news-release/2022/10/13/2534072/0/en/Home-Fitness-Market-Size-Will-Attain-USD-17-3-Billion-by-2030-growing-at-4-9-CAGR-Exclusive-Report-by-Acumen-Research-and-Consulting.html
https://www.globenewswire.com/news-release/2022/10/13/2534072/0/en/Home-Fitness-Market-Size-Will-Attain-USD-17-3-Billion-by-2030-growing-at-4-9-CAGR-Exclusive-Report-by-Acumen-Research-and-Consulting.html
https://www.globenewswire.com/news-release/2022/10/13/2534072/0/en/Home-Fitness-Market-Size-Will-Attain-USD-17-3-Billion-by-2030-growing-at-4-9-CAGR-Exclusive-Report-by-Acumen-Research-and-Consulting.html
https://www.grandviewresearch.com/industry-analysis/fitness-app-market
https://www.grandviewresearch.com/industry-analysis/fitness-app-market
https://www.data.ai/en/go/state-of-mobile-2022/
https://www.transparencymarketresearch.com/home-fitness-app-market.html
https://doi.org/10.1111/1753-6405.12771
https://doi.org/10.1108/INTR-07-2021-0454
https://doi.org/10.1108/APJML-09-2019-0534
https://doi.org/10.1016/j.chb.2019.09.013
https://doi.org/10.23949/kjpe.2020.7.59.4.15
https://www.nike.com/ntc-app
https://www.indianweb2.com/2020/07/a-motion-detecting-fitness-app-that.html
https://doi.org/10.9716/KITS.2020.19.3.117
https://doi.org/10.1007/s10639-018-9840-1
https://doi.org/10.23949/kjpe.2021.9.60.5.18
https://scholar.google.com/scholar?hl=ko&as_sdt=0%2C5&q=Predicting+Continuance+Intention+in+Mobile+Commerce+Usage+Activities%3A+The+Effects+of+Innovation+Attributes&btnG=
https://scholar.google.com/scholar?hl=ko&as_sdt=0%2C5&q=Predicting+Continuance+Intention+in+Mobile+Commerce+Usage+Activities%3A+The+Effects+of+Innovation+Attributes&btnG=
https://doi.org/10.21298/IJTHR.2018.06.32.6.179
https://doi.org/10.1016/j.hlpt.2019.09.001
https://doi.org/10.2307/25148660
https://scholar.google.com/scholar?hl=ko&as_sdt=0%2C5&q=Re%E1%90%A8conceptualizing+Media+Diversity%3A+Delphi+Analysis+on+Experts%E2%80%99+Perceptions&btnG=
https://scholar.google.com/scholar?hl=ko&as_sdt=0%2C5&q=Re%E1%90%A8conceptualizing+Media+Diversity%3A+Delphi+Analysis+on+Experts%E2%80%99+Perceptions&btnG=
https://doi.org/10.1016/j.chb.2004.10.017
https://doi.org/10.1111/j.1365-2575.2007.00268.x
https://doi.org/10.1016/j.paid.2011.10.020
http://www.riss.kr/link?id=T16391636
http://www.riss.kr/link?id=T16391636
https://doi.org/10.1177/0272431690101004
https://doi.org/10.1037/0022-3514.57.6.1069
http://hdl.handle.net/1765/16311
http://hdl.handle.net/1765/16311


Sustainability 2023, 15, 8371 13 of 13

37. Lee, L.; Lee, S.; Jeong, J.; Noh, K. Psychological Factors Influencing Continuous use of Mobile Healthcare Applications. J. Digit.
Converg. 2017, 15, 445–456. [CrossRef]

38. Kassim, N.; Asiah Abdullah, N. The Effect of Perceived Service Quality Dimensions on Customer Satisfaction, Trust, and Loyalty
in E-commerce Settings: A Cross Cultural Analysis. Asia Pac. J. Mark. Logist. 2010, 22, 351–371. [CrossRef]

39. Eighmey, J. Profiling User Responses to Commercial Web Sites. J. Advert. Res. 1997, 37, 59–67. Available online: https:
//link.gale.com/apps/doc/A19773984/AONE?u=anon~86a57616&sid=googleScholar&xid=823c2e8c (accessed on 7 April 2023).

40. Lai, L.S.; Turban, E. Groups Formation and Operations in the Web 2.0 Environment and Social Networks. Group Decis. Negot.
2008, 17, 387–402. [CrossRef]

41. Parra-López, E.; Bulchand-Gidumal, J.; Gutiérrez-Taño, D.; Díaz-Armas, R. Intentions to use Social Media in Organizing and
Taking Vacation Trips. Comput. Hum. Behav. 2011, 27, 640–654. [CrossRef]

42. Hackman, J.R.; Oldham, G.R. Motivation through the Design of Work: Test of a Theory. Organ. Behav. Hum. Perform. 1976, 16,
250–279. [CrossRef]

43. Hackman, J.R.; Lawler, E.E. Employee Reactions to Job Characteristics. J. Appl. Psychol. 1971, 55, 259. [CrossRef]
44. Dick, A.; Jain, A.; Richardson, P. Correlates of Store Brand Proneness: Some Empirical Observations. J. Prod. Brand Manag. 1995, 4,

15–22. [CrossRef]
45. Lu, Y.; Yang, S.; Chau, P.Y.; Cao, Y. Dynamics between the Trust Transfer Process and Intention to use Mobile Payment Services: A

Cross-Environment Perspective. Inf. Manag. 2011, 48, 393–403. [CrossRef]
46. Xu, N.; Zhao, Y. A Moderated Mediation Analysis of the Relationship between Cultural Embeddedness of Regional Brand

Products and Behavior Loyalty: A Case Study of Wudang Mountains in Hubei Province of China. Sustainability 2023, 15, 7927.
[CrossRef]

47. Churchill, G.A.; Suprenant, C. A Paradigm for Developing Better Measures for Marketing of Consumer Satisfaction. J. Mark.
1979, 16, 491–504. [CrossRef]

48. Fornell, C.G.; Larcker, D.F. Evaluating Structural Equation Models with Unobservable Variables and Measurement Error. J. Mark.
Res. 1981, 18, 39–50. [CrossRef]

49. Lei, P.; Wu, Q. Introduction to Structural Equation Modeling: Issues and Practical Considerations. Educ. Meas. Issues Pract. 2007,
26, 33–43. [CrossRef]

50. Kim, H.; Leem, J.; Jang, J. A Study on the Impact of Customer Satisfaction and Repurchase Intention by the Characteristics of the
Airline’s Smartphones Application According to Customer Types. Asia-Eur. Perspect. Assoc. 2011, 8, 47–69. [CrossRef]

51. Cui, H.; Yoon, Y.; Yuan, Y. A Study of Convention Mobile Application Characteristics that Affect User Satisfaction and Loyalty. J.
Korea Contents Assoc. 2015, 15, 363–372. [CrossRef]

52. Kim, Y.; Jang, E.; Choi, J. Trait Factors of Smartphone Application Influencing the Formation of a Brand Image: Focusing on
Department Store Applications. J. Korea Contents Assoc. 2011, 11, 102–111. [CrossRef]

53. Lim, J.; Jeon, H. The Effect of the Hotel Booking Apps’ Service Quality on Reuse Intention of Apps: Using the Expectation-
Confirmation Model. J. Tour. Leis. Res. 2018, 30, 161–179. [CrossRef]

54. Jeon, P.; Seo, K.; Hwang, S. A Study on the Influence of the Perceived of Service Quality on the Customer Satisfaction and
Intention to Rebuy in O2O Commerce. J. Distrib. Manag. Res. 2019, 22, 203–214. [CrossRef]

55. Cho, E.; Han, J. The Effect of Video User Created Content Tourism Information Quality on User’s Satisfaction, Visit Intention and
Information Sharing Intention. Korean J. Hosp. Tour. 2018, 27, 163–179.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.14400/JDC.2017.15.7.445
https://doi.org/10.1108/13555851011062269
https://link.gale.com/apps/doc/A19773984/AONE?u=anon~86a57616&sid=googleScholar&xid=823c2e8c
https://link.gale.com/apps/doc/A19773984/AONE?u=anon~86a57616&sid=googleScholar&xid=823c2e8c
https://doi.org/10.1007/s10726-008-9113-2
https://doi.org/10.1016/j.chb.2010.05.022
https://doi.org/10.1016/0030-5073(76)90016-7
https://doi.org/10.1037/h0031152
https://doi.org/10.1108/10610429510097663
https://doi.org/10.1016/j.im.2011.09.006
https://doi.org/10.3390/su15107927
https://doi.org/10.2307/3150876
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1111/j.1745-3992.2007.00099.x
https://doi.org/10.31203/aepa.2011.8.3.003
https://doi.org/10.5392/JKCA.2015.15.04.363
https://doi.org/10.5392/JKCA.2011.11.11.102
https://doi.org/10.31336/JTLR.2018.12.30.12.161
https://doi.org/10.17961/jdmr.22.4.201908.203

	Introduction 
	Literature Review 
	Materials and Methods 
	Sampling and Data Collection 
	Measures 
	Data Processing Methods 

	Results 
	Discussion and Implications 
	Conclusions 
	References

