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1. Introduction

Abstract

As the number of people infected with COVID-19 in Korea is increasing, several
measures have been implemented to gradually restrict outdoor activities and indoor
gatherings while promoting a non-face-to-face social culture. In this study, we
performed a gender-based multi-group analysis using a technology acceptance model
(TAM) as an external variable for COVID-19 risk perception to verify the model’s
predictive ability to increase participation behavior toward digital fitness services. We
analyzed the data of 433 Koreans using an online survey consisting of 23 items. A
structural equation model was used to verify the perceived ease of use (PEOU), perceived
usefulness (PU), intention to use and exercise participation behavior of the TAM with
COVID-19risk perception as an external variable. First, our results showed that COVID-
19 risk perception had a statistically higher significant and positive effect on PEOU
(B =0.170, t = 3.296, p < 0.001) than on PU (5 = 0.130, ¢ = 2.848, p = 0.004) of
digital fitness services. Second, the PEOU of the digital fitness service was found to
have a statistically higher significant positive effect on PU (8 = 0.512, t =9.728, p <
0.001) than on intention to use (5 = 0.130, t = —2.774, p = 0.006). Third, the PU of
digital fitness services was found to have a statistically significant positive effect on
the intention to use (8 = 0.684, ¢t = 12.909, p < 0.001). Fourth, the intention to use
the digital fitness service was found to have a statistically significant positive effect on
exercise participation behavior (8 =0.796, t = 16.248, p < 0.001). Lastly, we observed a
significant difference between men and women in COVID-19 risk perception and PEOU
among the six paths established. Digital environments that encourage participation in
exercises could promote health during a pandemic. This study highlighted the need to
consider digital environments that encourage exercise participation in creating physical
exercise contents as there was no significant difference in the intention to use digital
fitness services between men and women.
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COVID-19 was declared a pandemic after it first emerged
in Wuhan, China, in December 2019 [1]. According to the
World Health Organization, at present (as of 15 August 2022),
594,267,413 people in 221 countries have been infected with
COVID-19, and 6,456,627 people have died because of it
[2]. Vaccines and therapeutics are being administered to those
infected with COVID-19; however, studies have shown that
COVID-19 cases will continue to increase because of the
emergence of various mutated strains [3].

In Korea, the increase in the number of confirmed COVID-
19 cases has limited outdoor activities and indoor gatherings
and led to a non-face-to-face social culture [4]. Additionally,

depending on the number of confirmed cases, outdoor activ-
ities and indoor gatherings are limited by stage, and a non-
face-to-face social culture is gradually being induced using
online technology [5]. Moreover, despite the social distancing
policies implemented, the number of infected people is rapidly
increasing because of a new mutant virus in Korea [6]. As
COVID-19 is transmitted by respiratory droplets from an in-
fected person, it is important to minimize face-to-face contact
to prevent infection [7]. Therefore, non-face-to-face exercise
and sports participation via home training [8], social media [9]
and virtual reality [ 1 0] are gaining increasing popularity as new
platforms for exercise engagement [11]. During the COVID-
19 pandemic, home training-related contents provided through
platforms such as YouTube have significantly increased [12].
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The limited outdoor activities and social interactions be-
cause of the COVID-19 pandemic can lead to mental health
issues, such as stress, depression and anxiety [13—15]. Thus,
to avoid these issues, people are gradually switching to online
communication technologies and digital devices to explore
non-face-to-face exercise services [16]. It was reported that
there is currently an increase in home training through real-
time video services, such as YouTube, whereby YouTubers
provide a variety of exercise-related contents that allows users
to watch and participate in different exercises [17]. As the
Korean government’s social distancing policy has led to the
closure or reduced usage hours of indoor sports facilities,
online technology-oriented non-face-to-face exercise services
are becoming more common [18]. However, this type of
exercise is a new form of the existing offline-oriented exercise,
and some limitations are expected considering the essential
characteristics of exercises, including the associated environ-
ment. Compared with the offline environment, it is challenging
to perform large-muscle exercises via online-oriented settings
because such online platforms use relatively narrow space,
which might not be suitable for such exercises. In addition, it
takes a long time to learn the correct exercise posture alone, and
injuries might occur because of incorrect postures [19]. Other
challenges include difficulty in using different equipment and
continuously motivating exercise behaviors [20].

Therefore, it is necessary to verify whether the use of a dig-
ital fitness service could overcome the limitations of existing
online exercise and whether it could effectively replace the role
of traditional offline exercise during the COVID-19 pandemic.
To verify this necessity, the intention to use non-face-to-face
exercise services was assessed using the Davis’ technology
acceptance model (TAM) [21], which considers COVID-19
risk perception as an exogenous variable. TAM provides a
theoretical foundation for predicting users’ intentions to accept
technology in a new technology-based service environment.
Specifically, it predicts the actual behavior of a user by identi-
fying the relationship between the user’s intention and behavior
toward a new technology based on external variables such
as perceived ease of use (PEOU) and perceived usefulness
(PU) [22]. As TAM is based on a relatively simple and
clear rationale, previous studies have used it to identify user
behaviors toward new technologies [23, 24].

Prior studies found significant differences between men and
women in motivation and exercise participation [25-27], as
men and women have different physiological body composi-
tions [28], possibly related to the close relationship between
body composition and exercise performance [29]. In addition,
there is a considerable difference between men and women
in terms of muscle and fat composition [30]. Gender differ-
ences have also been identified in TAM, and gender has been
studied in various fields as a major variable to explain human
TAM [31]. Furthermore, differences in technology acceptance
between men and women have also been verified in previous
studies [32, 33], which showed that gender differences might
influence exercise participation.

In this study, we attempted to validate a predictive model for
the intention to use digital fitness services by applying TAM as
an exogenous variable to the perception of the risk of COVID-
19 by gender. Additionally, an effective exercise performance

method related to digital fitness services could be provided by
identifying how each method is influenced by gender. These
findings might provide academic information for the growth of
the digital fitness service and suggest a new exercise trend in
the post-COVID-19 era.

2. Literature review

2.1 Relationship between COVID-19 risk
perception, perceived ease of use, perceived
usefulness, intention to use, and behavior
toward digital fitness services

Studies have been conducted on PEOU, PU, intention to use
and behavior toward digital fitness services during COVID-
19. Gomez-Ruize ef al. [34] found that the attractiveness,
PEOU and PU of fitness applications (apps) for fitness center
users during the COVID-19 pandemic positively affected their
intention to exercise through an app. Ardion and Sabrina
[35] also reported that the PEOU and PU of fitness apps
positively affected users’ intentions in using them. In addition,
a previous study revealed that new exercise services based on
platform technology, such as online-to-offline (O20) services,
positively affected exercise participation [36]. Based on these
findings, we hypothesize that there might be a relationship
between COVID-19 risk perception and TAM in predicting the
intention to use based on the PEOU and PU of users in the field
of information and communication technology (ICT).

ICT platforms are useful online tools during the COVID-19
pandemic [37] as they can promote overall physical activity
[38]. TAM is a powerful model that can predict user behavior
by identifying the relationship between PEOU, PU, intention
to use and behavior in the ICT field [21, 22]. PEOU refers
to users’ perception that new technologies and systems can be
used with little effort [39]. PU is defined as the recognition
that using a particular system would help improve individual
performance [39]. Venkatesh and Davis [40] explained that
PEOU and PU directly affected users’ behavioral intentions,
such as acceptance intention, because they are both determined
by cognitive judgments, and suggested that the explanatory
power of TAM could be enhanced by adding external variables
that explain individual characteristics or social influence [40].

Based on these theoretical relationships, the intention to use
digital fitness services during the COVID-19 pandemic can be
verified if COVID-19 risk perception is input as an external
variable. Therefore, the following hypotheses were established
in this study:

Hypothesis 1 (H1): COVID-19 risk perception positively
affects the PEOU of digital fitness services.

Hypothesis 2 (H2): COVID-19 risk perception positively
affects the PU of digital fitness services.

Hypothesis 3 (H3): The PEOU of digital fitness services
positively affects their PU.

Hypothesis 4 (H4): The PEOU of digital fitness services
positively affects the intention to use.

Hypothesis 5 (H5): The PU of digital fitness services posi-
tively affects the intention to use.

Hypothesis 6 (H6): The intention to use digital fitness
services positively affects exercise participation behavior.
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FIGURE 1. Research model. H1: Hypothesis 1; H2: Hypothesis 2; H3: Hypothesis 3; H4: Hypothesis 4; H5: Hypothesis 5;

H6: Hypothesis 6.

2.2 Multi-group analysis of gender with

COVID-19 risk perception, perceived ease of
use, perceived usefulness, intention to use,
and behavior toward digital fitness services

Several studies have reported a significant difference in the
motivation and participation in exercises between men and
women [41, 42]. Thus, to verify the intention of using dig-
ital fitness services through TAM, it was considered that the
magnitude of the influence of each path might vary according
to gender. In addition, we observed a significant difference
between male and female body perception levels [43], which
was supported by a previous research in which men and women
were reported to also differ significantly in their self-directed
exercise abilities [44].

Based on these theoretical relationships, a significant differ-
ence in the intention to use digital fitness services was expected
according to the gender of exercise participants. Therefore, the
following hypothesis was also established:

Hypothesis 7 (H7). The relationship between COVID-19
risk perception, perceived ease of use, perceived usefulness,
intention to use, and exercise participation behavior of digital
fitness services differed according to gender.

Fig. | shows the research model used in this study, based on
the established research hypothesis.

3. Materials and Methods

3.1 Data collection

This study included a large number of unspecified adult men
and women residing in Korea. Conducting a face-to-face sur-
vey was difficult because of the spread of COVID-19 in Korea.
Data were collected using non-face-to-face online question-
naires (NAVER Forms). Research participants were recruited
through NAVER’s (NAVER Corp., Seongnam, Korea) online

community, the most commonly used online platform in Korea
[45].

The survey was conducted from September 2021 to De-
cember 2021 using convenience sampling. The number of
COVID-19 cases in South Korea in 2021 decreased to 59,899
in September and 53,450 in October, then sharply increased to
82,565 in November and 183,680 in December [46]. In total,
449 questionnaires were collected, of which 443 (99.3%) were
used for analysis, and six with the same number or missing
values were excluded. The participants were men (n=251) and
women (n=192) aged 20-29 (n=228), 30-39 (n=139) or over
40 (n=76) years old. The responses were low among those in
their 50s (n = 4); thus, the survey finally specified “those in
their 40s or older”. The weekly exercise frequency was less
than once a week (n = 161), 1-2 times a week (n = 161), 3-4
times a week (n=77), or 5 or more times a week (n =44). The
frequency of weekly exercise participation (such as walking,
mountain climbing, and bodybuilding) was set based on the
items of the “Sports White Paper”, published annually by the
Korean Ministry of Culture, Sports and Tourism [47]. Accord-
ing to the “2019 Sports White Paper” survey conducted in 2021
[47], the frequency of exercise was measured on a weekly basis
to assess the participation of more than 30 minutes during a
single exercise. The frequency of exercise used in this study
was also measured based on the “2019 Sports White Paper”
[47], and related contents were added under the questionnaire
to guide respondents to respond correctly. Table | presents the
demographic characteristics of the participants.

3.2 Survey instrument

A questionnaire was used for this study, and all items except
for the demographic characteristics (gender, age and exercise
frequency) of the study consisted of a 5-point Likert scale rang-
ing from “not at all” to “strongly agree”. The questionnaire
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TABLE 1. The demographic characteristics of the study

population.
Collection category n %
Gender
Men 251 56.7
Women 192 43.3
Age
20s 228 51.5
30s 139 31.4
Over 40s 76 17.1
Frequency of weekly exercise
Under once a 161 36.3
week
Once or twice a 161 36.3
week
Three or four 77 17.4
times a week
Five or more 44 10.0
times a week
Total 443 100.0

contained 23 items, including three related to demographic
characteristics. The COVID-19 risk perception comprised five
questions based on the World Health Organization Quality
of Life (WHOQoL) brief version provided by [48] and was
modified for this present study [49]. PEOU and PU consisted
of eight questions, four each, which were originally developed
by [24, 50, 51] and modified for this study. Intention to
use and behavior consisted of a total of six items, with three
items each, by modifying and supplementing the items used in
studies [51, 52]. In the online questionnaire, explanations were
presented with pictures to help the participants understand
the digital fitness service. In addition, as this study used
questionnaire items from previous studies, the questionnaires
were submitted to three expert panels composed of sports
and exercise-participating behavioral professors for content
validity. The evaluation of the relevance, comprehensiveness
and comprehensibility of the questionnaire’s construct was
verified through an expert panel. A pilot test (50 copies) of
the questionnaire based on its content validity was performed
to determine the reliability of the construct, which was found
to be 0.924 (COVID-19 risk perception), 0.906 (PEOU), 0.926
(PU), 0.952 (intention to use), and 0.917 (exercise participation
behavior). Then, the follow-up procedure was performed.

3.3 Statistical analysis

Frequency analysis, descriptive statistical analysis, confirma-
tory factor analysis (CFA), reliability analysis, Pearson’s cor-
relation analysis, structural equation model (SEM) verification
and multi-group analysis were performed on the collected data
using the SPSS v23.0 and AMOS v23.0 (IBM Corp., Armonk,
NY, USA) software. We used five model fit indices to assess
the goodness of fit (root mean square error of approximation
(RMSEA), chi-square, incremental fit index (IFI), Tucker-

Lewis index (TLI), and comparative fit index (CFI)). Statistical
significance was set at p = 0.05.

4. Results

4.1 Validity and reliability of the survey
instrument

CFA was performed to ensure the validity of the questionnaire.
As shown in Table 2, the fitness index of the measurement
model satisfied all the fitness criteria suggested by Kline et
al. [53]. The construct reliability (CR) of the five observation
variables was 0.860—0.944, and the average variance extracted
(AVE) was 0.611-0.826, ensuring convergent validity [54]. As
the AVE values of all factors used in this study (minimum
0.611) were larger than the square value of the correlation
coefficient (maximum 0.594), discriminant validity between
constructs was confirmed [54]. In addition, the reliability
values of all constructs exceeded 0.70, confirming that all reli-
ability criteria were satisfied [55]. Table 2 presents the results
of the validity and reliability analyses of the components.

4.2 Normality of data and Pearson's
correlation analysis

The normality of the data was verified based on the results of
the descriptive statistical analysis of the five variables used
in this study. As the SEM assumes multivariate normality,
the analysis was performed assuming that the observed vari-
ables followed a normal distribution. Therefore, as the max-
imum likelihood method was used for parameter estimation,
we tested the normality of the data by conducting a normality
analysis. According to the proposal of West et al. [56],
all variables’ values were within the range of skewness 42
and kurtosis £7, ensuring data normality. In addition, the
Pearson’s correlation coefficient between all variables was less
than 0.85, indicating no multicollinearity issue [53]. Table 3
shows the results of data normality verification and Pearson’s
correlation analysis.

4.3 Structural Equation Modeling (SEM)

4.3.1 Relationship between COVID-19 risk
perception, perceived ease of use, perceived
usefulness, intention to use, and behavior
toward digital fitness services

Table 4 shows the results of the validation of the suitability of
the SEM set to test Hypotheses 1 to 6 of this study. All fitness
indices, except for the chi-square, which is sensitive to sample
size, met the criteria suggested by Kline [53].

First, COVID-19 risk perception showed a statistically sig-
nificant positive effect on the PEOU (5=0.170, t=3.296, p <
0.001)and PU (8=0.130, t=2.848, p=0.004) of digital fitness
services, supporting hypotheses 1 and 2. Second, the PEOU
of digital fitness services was found to have a statistically
significant positive effect on PU (3 = 0.512, t = 9.728, p <
0.001) and intention to use (5 = 0.130, t =—2.774, p = 0.006)
digital fitness services, suggesting that hypotheses 3 and 4 were
supported. Third, the PU of digital fitness services was found
to positively affect the intention to use (8 =0.684, t=12.909, p



Measurement Items
COVID-19 risk perception 1
COVID-109 risk perception 2
COVID-19 risk perception 3
COVID-19 risk perception 4
COVID-19 risk perception 5
Perceive ease of use 6
Perceive ease of use 7
Perceive ease of use 8
Perceive ease of use 9
Perceive usefulness 10
Perceive usefulness 11
Perceive usefulness 12
Perceive usefulness 13
Intention to use 14

Intention to use 15

Intention to use 16

Exercise participation
behavior 17
Exercise participation
behavior 18
Exercise participation

behavior 19

TABLE 2. Results of the validity and reliability analyses.

Loading () S.E.
0.873 -
0.895 0.029
0.871 0.038
0.876 0.038
0.872 0.040
0.786 -
0.876 0.055
0.831 0.054
0.606 0.060
0.770 -
0.763 0.057
0.806 0.060
0.872 0.062
0.847 -
0.902 0.044
0.934 0.043
0.786 -
0.931 0.048
0.985 0.051

CR

0.944

0.860

0.879

0.923

0.934

AVE

0.770

0.611

0.646

0.801

0.826

27

0.947

0.866

0.879

0.923

0.920

Note. S.E.: standard error; CR: construct reliability; AVE: average variance extracted; «: Cronbach’s alpha; x> = 448.998 (p
< 0.001), df = 138, incremental fit index = 0.958, Tucker-Lewis index = 0.948, comparative fit index = 0.958, root mean square
error of approximation = 0.071.

Tested by confirmatory factor analysis and reliability analysis.

TABLE 3. Results of Pearson’s correlation and normality analyses.

Items COVID-19 risk
perception

1 AVE =0.703

2 0.491 (0.241)**

3 0.687 (0.471)**

4 0.621 (0.385)**

5 0.196 (0.038)**

Mean 3.22

Standard 1.06

deviation

Skewness —0.587

Kurtosis —0.445

**p < 0.01.

PEOU

AVE =0.712
0.455 (0.207)**
0.771 (0.594)**
0.194 (0.037)**
4.09
0.67

—-1.079
3.060

PU

AVE = 0.716
0.381 (0.145)**
0.152 (0.023)**
3.57
0.73

—0.475
0.484

Intention to use

AVE = 0.790
0.204 (0.041)**
3.27
0.96

—0.215
—0.206

Note. AVE: average variance extracted;, PEOU: perceived ease of use; PU: perceived usefulness.
Tested by descriptive statistical analysis and Pearson’s correlation analysis.

Exercise
participation
behavior

AVE =0.755
2.82
1.12

0.105
—0.807
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TABLE 4. Structural equation modeling.

Path p S.E. t P Hypothesis testing
H1 COVID-19 risk perception — PEOU 0.170 0.031 3.296 0.000 Adopted
H2 COVID-19 risk perception — PU 0.130 0.033 2.848 0.004 Adopted
H3 PEOU — PU 0.512 0.063 9.728  0.000 Adopted
H4 PEOU — Intention to use 0.130 0.062 2.774 0.006 Adopted
HS PU — Intention to use 0.684 0.059 12.909 0.000 Adopted
H6 Intention to use — Exercise participation behavior 0.796 0.054 16.248 0.000 Adopted

Note. H: hypothesis; PEOU: perceived ease of use; PU: perceived usefulness; x> = 570.551 (p < 0.001), df = 145, incremental
fit index = 0.943, Tucker-Lewis index = 0.932, comparative fit index = 0.942, root mean square error of approximation = 0.081.

< 0.001), indicating that hypothesis 5 was supported. Fourth,
the intention to use digital fitness services positively affected
exercise participation behavior (8 = 0.796, ¢ = 16.248, p <
0.001), which supported hypothesis 6.

4.3.2 Multi-group analysis of gender with

COVID-19 risk perception, perceived ease of
use, perceived usefulness, intention to use,
and behavior toward digital fitness services

A multi-group analysis comparing the path coefficients be-
tween groups was conducted to assess the differences in struc-
tural relationship between COVID-19 risk perception, PEOU,
PU, intention to use and exercise participation behavior for
digital fitness services according to gender. In addition, metric
invariance and cross-group equality constraints were imple-
mented to compare the path coefficients between the groups.

The metric invariance constraints were used to verify
whether the response results between each group within the
established research model were the same [57]. The cross-
group equality constraint tests were performed to determine
the difference between groups in each path after applying
a constraint to each regression coefficient, according to the
research model [58]. Before performing the comparison
between groups, the fit of the model to which the metric
invariance constraints were applied and the parameters for
each workplace were estimated (Table 5). The model’s
goodness of fit was x2 = 906.493, df = 304, p < 0.001, IFI
= 0.919, TLI = 0.908, CFI = 0.919 and RMSEA = 0.067,
indicating that the fit criteria were met [53]. In addition, to
examine the difference in path coefficients between the two
groups, cross-group equality was applied between the groups
in the metric invariance model, and the fit was compared.
As shown in Table 5, the model’s goodness of fit with the
cross-group equality constraints was x2 = 914.794, df =310, p
< 0.001, IFI=0.919, TLI = 0.910, CF1 = 0.918, and RMSEA
= 0.067. The cross-group equality constraints model was
like the metric invariance model. Therefore, the cross-group
equality constraints were established.

Next, we performed a comparative analysis of the path coef-
ficients for each gender. Specifically, a comparative analysis
was performed to confirm whether there was a significant
difference between the path coefficients of the model to which
the same constraint was applied to each of the six path coeffi-
cients in the research model and those of the underlying model.
Table 6 shows the results of comparing the path coefficients of

the two models. Altogether, our results revealed a significant
difference between men and women in the paths of COVID-
19 risk perception and PEOU among the six paths established.
Therefore, hypothesis 7 was partially supported.

5. Discussion

5.1 Relationship between COVID-19 risk
perception, perceived ease of use, perceived
usefulness, intention to use, and behavior
for digital fitness services

By testing the intention to use and exercise participation be-
havior of digital fitness services using TAM, we found that
our research hypotheses 1 to 6 supported the positive effects in
all established routes. These results corresponded with those
of previous studies [34, 35], suggesting that the use of digital
fitness services can be expanded. These findings could result
from preventive policies, such as the closure of indoor sports
facilities. In Korea, daily COVID-19-related information are
delivered through media, and the opening of indoor sports
facilities has been relaxed or strengthened in stages, depending
on the number of infected people. Therefore, indoor exer-
cise participants are required to check the latest status of the
coronavirus every day. Consequently, our results showed that
COVID-19 risk perception positively affected the perceived
case and usefulness of digital fitness services. In Korea, a
social atmosphere is being formed wherein the utility of digital
fitness services is gradually expanding, such as through the
rapid establishment of an over-the-top (OTT) service environ-
ment via advanced ICT technology. These findings imply that
the rapid digitalization of our society because of COVID-19 is
establishing new trends in exercise participation.

More specifically, the results of this present study indicated
that a higher level of COVID-19 risk perception represents
a more positive influence on PEOU and PU of digital fit-
ness services, providing a safer environment. In addition,
a previous study revealed that the PEOU and PU of digital
fitness services positively affected the intention to use. Despite
their many limitations (i.e., progress in a narrow space and
concerns about injury due to incorrect posture), the use of
digital fitness services and exercise participation behavior is
affected by COVID-19.

According to a report on the UN webpage (15 May 2020),
in the early days of the COVID-19 outbreak, digital fitness
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TABLE 5. Comparison of the fit between the cross-group constraints model and the base model between groups.

Model X2 df D IFI TLI CFI RMSEA
Metric invariance 906.493 304 0.000 0.919 0.908 0.919 0.067
constraints

Cross-group equality 914.794 310 0.000 0.919 0.910 0.918 0.067

constraints

Note. x?: chi square; df: degree of freedom; IFI: incremental fit index; TLI: Tucker-Lewis index; CFI: comparative fit index;
RMSEA: root mean square error of approximation = 0.071.

TABLE 6. Comparison of differences between models and parameter estimates of gender with measurement
equivalence constraint applied.

Path Men Women Adf Ax? p ATLI
B (B) t B (B) t

H1 COVID-19 risk perception 0.226 3.367** 0.066 0.822 1 3.887 0.045 0.000
— PEOU

H2 COVID-19 risk perception 0.163 2.671** 0.104 1.461 1 0.747 0.388 0.000

— PU

H3 PEOU — PU 0.489 7.333%** 0.487 6.063*** 1 0.138 0.711 0.000

H4 PEOU — Intention to use 0.136 2.168* 0.088 1.272 1 0.187 0.666 0.000

H5  PU — Intention to use 0.632 9.373%** 0.775 10.388*** 1 1.887 0.170 0.000

H6 Intention to use — 0.780 13.890***  0.789 12.179*** 1 1.331 0.249 0.000

Exercise participation

behavior

All constrained 6 8.301 0.217 —0.001

**p < 0.001, **p < 0.01, *p < 0.05.

Note. df: degree of freedom; TLI: Tucker-Lewis index; PEOU: perceived ease of use; PU: perceived usefulness.

services were expected to expand because of COVID-19 [59].
In addition, Back et al. [18] stated that sports activities
needed to be improved due to COVID-19 and that the intention
to participate in new forms of exercise, such as watching
home training through YouTube and video personal training, is
projected to increase. Sui et al. [17] also predicted that interest
in non-face-to-face exercise services would continue even after
COVID-19 and argued that attention should now be paid to
increasing the usefulness of non-face-to-face exercise services.
Based on the results of this and previous studies, it is expected
that a higher perceived risk of the COVID-19 pandemic refers
to greater dependence on digital fitness services. Therefore,
it could be deduced that the PEOU and PU of digital fitness
services significantly affected exercise participation behaviors.

5.2 Multi-group analysis of gender with

COVID-19 risk perception, perceived ease of
use, perceived usefulness, intention to use,
and behavior toward digital fitness services

Gender differences were observed in COVID-19 risk percep-
tion with PEOU, PU, intention to use and exercise participation
behavior for digital fitness services. Specifically, we observed
a statistically significant difference in COVID-19 risk percep-
tion in the path of PEOU. It can be considered that the results
of this study were derived from Korea’s policy to suppress
participation in sports during the COVID-19 pandemic. The

Korean government has controlled the use of indoor and public
sports facilities in stages according to the number of COVID-
19-infected people. These environments provide an opportu-
nity to expand the use of digital fitness services through ICT
developed in Korea. Therefore, the PEOU of digital fitness
services increases as COVID-19 risk perception increases.
However, in this study, our research results showed that, unlike
men, there was no significant relationship between digital
fitness services and PEOU in women, which might be because
there are more women than men in small-scale sports such as
walking exercises, yoga and Pilates, which are often performed
outdoors. According to the 2021 Korea National Physical
Education Survey [60], we found no significant difference
between males and females based on their walking exercise
(male: 29.7%, female: 54.4%) and yoga and Pilates (male:
0.6%, female: 14.5%). In other words, no significant rela-
tionship was observed between COVID-19 risk perception and
the PEOU of digital fitness services because the exercises in
which women participated had relatively fewer COVID-19 risk
factors than those in which men participate. However, caution
should be exercised in generalizing the results of this study as
there was a lack of direct preceding studies to support them.
Therefore, there is room for reexamining gender differences
through follow-up studies.

In this study, we found no difference between the pathways
of gender in all TAM pathways, except for hypothesis 1.
Several studies have suggested that men and women have
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different purposes, methods, forms, and physiological char-
acteristics of exercise participation [28, 61]. In addition, it
can be judged that the restriction in exercise participation
due to COVID-19 affects the intention to use digital fitness
services without any gender-based difference. In other words,
these findings suggest that digital fitness services can be easily
used by anyone [ 1 7] and that the non-face-to-face environment
shows no gender differences in the participants’ intentions to
participate in an exercise.

6. Conclusions

The findings of this study provide valuable information on
the need to consider environmental variables when predicting
digital fitness use intentions and exercise participation behav-
iors during a pandemic. Before the COVID-19 pandemic,
digital fitness services were largely ignored compared with
face-to-face exercise services. Given the current environment,
exercise management facilities, such as fitness and public
health centers, should increase people’s exercise participation
by introducing digital fitness services that could effectively
replace traditional face-to-face exercise programs. This study
also highlighted the need to consider digital environments that
encourage exercise participation in creating physical exercise
content, as there was no significant difference in the inten-
tion to use digital fitness services between men and women.
Specifically, digital fitness services should be first provided to
men with high PEOU. Our results also suggest that a digital
environment encouraging participation in exercise programs
can promote health during a pandemic.

7. Limitations

Despite these promising findings, this study had several lim-
itations. First, all data were self-reported, which might have
led to respondent, recall, and/or interviewer biases. Second, as
the number of people infected with COVID-19 in Korea varies
every day, weeks or even months, the level of the perceived
risk of COVID-19 might differ. Third, as the survey was
conducted using an online community, the participants were
mainly in their 20s and 30s, resulting in a limited number of
participants in their 40s or older. Therefore, it was difficult
to confirm age-related differences in the results of this study.
Fourth, it was difficult to control external psychological, social
and environmental factors that might occur when identifying
the intention to use digital fitness services and exercise partic-
ipation behavior when using TAM to assess COVID-19 risk
perception as a preceding variable. Therefore, caution should
be maintained when interpreting the results of this study. Fifth,
based on the limitations mentioned above, the generalizability
of this study’s results should be carefully balanced, especially
in other populations.
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