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Abstract

Background The health of the elderly and the need for research to support them has never been more important.
This study aims (a) to analyze the participation behavior of the elderly in leisure sports through big-data analysis

and (b) to compare and analyze the motivations, limitations, and satisfaction of participation in leisure sports by age
group.

Methods First, big-data analysis using text-mining technique was conducted using the TEXTOM program to collect
and analyze data between May 1, 2023 and November 24, 2024. Next, a survey was conducted among adults aged 20
years and older who regularly participate in leisure sports to determine their motivations, limitations, and satisfaction
with leisure participation. From June to December 2024, the data of 301 participants were collected and analyzed
using SPSS 28.0. Specifically, this study analyzed the validity and reliability of the data and then compared and
analyzed the three age groups through multivariate analysis of variance.

Results Big-data analysis identified key terms and four clusters related to senior leisure sports participation: (a) Policy,
(b) Welfare, (c) Senior Sports, and (d) Employment. The results of the comparative study through the questionnaire
showed that compared to younger participants in leisure sports, the elderly showed higher results in the factors of
self-challenge motive, social interaction motive, and leisure participation satisfaction, but lower results in the factor of
cost constraints. This means that the elderly participate in leisure sports for challenge and social interaction, are more
satisfied, and are less constrained by cost.

Conclusions The scientific and objective results of this study could be used as a resource to specifically understand
the leisure sports participation behavior of the elderly.
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Introduction

Leisure is the experience of joy, satisfaction, and self-
actualization in any activity of one’s own free choice,
outside of physiologically required time and working
hours [1]. Additionally, leisure sports are a class of leisure
activities that refers to sports or physical activities taking
place during leisure time. In general, leisure sports are
considered a type of hobby for all ages, including infants,
young adults, and the elderly in that they are practiced
on weekends or after the end of an individual’s workday
and are separate from daily life. Motivation has been
regarded as the most important concept in participat-
ing in leisure sports. Motivation has been defined as the
decision to perform or not to perform a certain action,
because aimless behavior is not triggered, and human
behavior pursues a certain goal [2]. In other words, moti-
vation is to perform an action to get closer to a goal.
Participating in sports activities in one’s spare time not
only helps to acquire motor skills, but it also contributes
significantly to improving health and physical fitness [3].
Moreover, it plays an important role in relieving stress
and psychological anxiety, helping to maintain a healthy
psychological state [4]. The social role of leisure sports is
especially important for the elderly, who often have fewer
social relationships after retirement [5]. Therefore, leisure
sports should be considered an essential element of mod-
ern life.

First and foremost, regular participation in leisure
sports has physical benefits. It improves muscle strength,
flexibility, and cardiorespiratory endurance and prevents
chronic diseases such as obesity and cardiovascular dis-
ease [6]. Physical fitness plays an important role in help-
ing older adults lead healthy daily lives, and the decline
in physical fitness with aging leads to changes such as
loss of muscle mass, increased body fat, decreased oxy-
gen utilization, and decreased respiratory function [7].
These changes can increase the risk of adult diseases and
related conditions that can be caused by lack of exer-
cise; thus, strengthening physical fitness in older adults
is important for disease prevention and health promo-
tion [8]. Participation in leisure sports is one of the most
essential activities for older adults to prevent the inevi-
table decline in physical abilities that occurs with aging
and live independently.

In terms of mental benefits, leisure sports provide
exposure to different environments and relaxation,
and self-efficacy through physical activity has a posi-
tive impact on psychological well-being [9]. Therefore,
for older adults, leisure sports have many benefits in
the process of leading a healthy life. A study analyzing
the relationship between types of leisure activities and
leisure satisfaction among the elderly found that active
leisure activities, such as sports and outdoor activities,
have a greater impact on increasing leisure satisfaction
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and promoting happiness in the elderly compared to pas-
sive leisure activities [10]. Additionally, among the vari-
ous types of leisure activities, sports activities contribute
significantly to the leisure satisfaction of the elderly [11].
Ajmiri and Bahir [12] argued that leisure sports activities
are the most effective way to adapt to old age by alleviat-
ing economic, mental, and psychological problems aris-
ing in such age. As important as the physical benefits of
participating in leisure sports are, the mental benefits are
just as important.

Finally, the social benefits of physical activity for older
adults are also gaining attention. In modern society, lone-
liness and isolation are important issues for older people,
and the importance of social relationships through lei-
sure sport participation has been emphasized as a way to
combat this [13]. Participation in leisure sports provides
the most basic environment for older adults to remain
active members of society, which can help them over-
come the losses associated with social retirement and
form new social connections. Physical activities have a
positive impact on restoring social relationships among
the elderly, contributing to their overall quality of life
[14]. The elderly’s social isolation causes negative mental
states, which can be solved through leisure immersion
and participation in physical activity [15]. The research
on senior leisure sports participation is worth noting,
especially in light of recent social calls for increased
attention to older adults living alone.

The United Nations (UN) defines older people as those
aged 65 and over and categorizes societies into three cat-
egories based on the proportion of older people in the
total population [16]. A society with 7% or more older
adults is classified as an aging society, 14% or more as an
aged society, and 20% or more as a super-aged society
[17]. People aged 65 and older in 2024 were 19.2% of the
total population of the Republic of Korea, which can be
currently considered an aged society but is on the verge
of becoming a super-aged society. Additionally, the pro-
portion of the elderly population in the Republic of Korea
is expected to continue increasing in the future, exceed-
ing 20% in 2025, 30% in 2036, and 40% in 2050 [18]. The
main reasons for this approaching elderly and ultra-
elderly society are the decline in the number of births and
the increase in life expectancy. The rapidly changing age
structure of our society is not only a social change but a
social problem, and preparing for an ultra-elderly society
should be essential.

Life expectancy in the Republic of Korea was 52.4 years
in the 1960s, 16 years lower than the Organization for
Economic Cooperation and Development (OECD) aver-
age, but it increased steeply to 62.2 years in 1970 and 78.5
years in 2005 [19]. As of 2017, it was 82.7 years, increas-
ing by an average of 0.46 years per year from 1970 to
2017. This is one of the highest rates in the world among
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OECD countries, along with Turkey (0.54 years on aver-
age) and Chile (0.40 years on average) [20]. The rise in life
expectancy could be largely due to advances in medical
technology [21]. The development of the latest imaging
diagnostic technology (Magnetic Resonance Imaging,
MRI and Computed Tomography, CT) and gene analy-
sis technology has allowed to detect and prevent diseases
at an early stage, enabling the early detection and treat-
ment of serious diseases such as cancer, heart disease,
and pneumonia [22]. This improvement in medical tech-
nology has led to a rise in life expectancy, coupled with a
declining birthrate, leading to a super-elderly society.

Taken together, the participation of older people in
leisure and physical activity sports has useful physi-
cal, mental, and social consequences. In this regard, this
study aims to specifically analyze the leisure activities of
the elderly in an aging society. To this end, this study first
collected and analyzed extensive data by big data analysis
through text mining techniques [23] to analyze the recent
overall trends of leisure sports for the elderly. Next, this
study will compare the leisure participation motivation,
leisure participation constraints, and leisure participation
satisfaction of the elderly who actually regularly partici-
pate in leisure sports with other age groups (quantita-
tive study through questionnaires) to derive meaningful
results on the characteristics of the elderly’s leisure sports
participation behavior. The two different methods of
analysis are expected to yield more specific and compre-
hensive results than existing studies. The research ques-
tions designed to achieve the purpose of this research are
as follows:

1. What are the key attributes associated with older
adults’ participation in leisure sports in an aging
society? (study 1)

2. What are statistically significant differences in
leisure participation motivators, leisure participation
constraints, and leisure participation satisfaction
factors by age? (study 2)

Methods

Text-mining big-data analysis (Study 1)

Data collection

An objective of this study was to analyze the current situ-
ation of older adults’ participation in leisure sports using
text-mining techniques. To achieve this purpose, a period
of about one year was set from May 1, 2023 to November

Table 1 Data-collection procedure
Category
Collection channel

Content

Naver, Google

From May 1, 2023 to July 24, 2024
TEXTOM, UCINET 6.0, Netdraw
Elderly, Sports, Leisure, Health

Collection period
Collection tool
Search keywords
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24, 2024, after the end of COVID-19, and big data were
collected using the search keywords “elderly + sports + lei-
sure + health” Specifically, data were collected from all
web documents, news, and blogs provided by Naver (the
most popular internet search engine in the Republic of
Korea) and Google (a global online platform). The big-
data analysis in this study utilized the TEXTOM, UCI-
NET 6.0, and Netdraw, programs for text-mining analyses
[24]. The details of data collection are shown in Table 1.

Text-mining analysis is an analysis method that extracts
useful words from unstructured texts based on natural
language processing and morphological analysis, ana-
lyzes their frequency, and finds the meaning of the con-
text [25]. In this study, “elderly + sports + leisure + health”
were set as keywords; words that were not directly
related to the collected sentences were deleted, and those
with the same meaning were consolidated. Words were
refined by, for example, checking spacing. To minimize
the researchers’ subjective views in this process, experts
(professors and doctoral level researchers) in sport man-
agement were consulted. More specifically, with regard
to the words used to clean the data, words with the same
meaning but referred to differently were combined into
one, and words that did not have a complete meaning
were removed as they were deemed unnecessary for the
analysis.

Data analysis procedure

This study used a big-data solution, TEXTOM, to collect
data related to “elderly + sports + leisure + health,” and the
analysis procedure was as follows. First, text frequency
analysis was conducted to check how often the keyword
was included in the keywords. Second, this study con-
ducted Term Frequency-Inverse Document Frequency
(TE-IDF) analysis to identify the importance of keywords
by considering the frequency of a specific word in a doc-
ument (TF) and in multiple documents (IDF). Third, this
study utilized degree-centrality analysis to understand
the interconnection structure of the identified keywords.
Finally, network visualization using UCINET6.0 and
CONCOR analysis was conducted to present words with
similar characteristics as a cluster.

Comparative analysis using multivariate analysis of
variance (Study 2)

Study participants

This second study was implemented with 324 partici-
pants who had been regularly taking part in leisure sports
activities in the Republic of Korea. Participants under the
age of 20 or those who did not regularly participate in
leisure sports were excluded from the study. Among the
non-probability sampling techniques, convenience sam-
pling and intercept survey technique were applied. All
survey respondents were informed about the purpose of
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this study. From June to December 2024, on/offline sur-
veys were performed based on voluntary oral consents
from the survey respondents. The online survey platform
provided by Google was used to collect online data for
this study, and offline data collection was conducted at
leisure sports facilities located in two cities in the Repub-
lic of Korea.

Subsequently, after 23 incomplete surveys were
excluded, 301 responses were utilized for this statistical
analysis. The sample size of 301 used in this study met
the statistical criteria calculated using G*power 3.1.9.7.
As an independent variable to segment the study partici-
pants, age was applied for comparative analysis. Based on
the collected demographic information, the study sample
was segmented into three groups based on age by the
U.S. Census Bureau: (a) Group 1: younger adults between
20 and 45 years; (b) Group 2: middle-aged adults between
46 and 65 years; and (c) Group 3: older adults over 66
years [26].

Instruments

The study instruments as dependent variables (e.g., lei-
sure participation motivations, leisure participation
constraints, and leisure participation satisfaction) were
applied to the questionnaires. First, factors used to
understand the leisure participation motivations were
applied to the survey questionnaires modified by Chang
et al. [27] exploring participation behaviors of outdoor
leisure sports, including four sub-factors: (a) self-chal-
lenge (three items); (b) social interaction (three items);
(c) learning new knowledge (three items); and (d) release
pressure (three items). Next, factors for leisure participa-
tion constraints were utilized from the study of Choi et
al. [17] analyzing constraints of leisure sports through
virtual reality for older adults, including four sub-factors:
(a) cost (three items); (b) health (three items); (c) confi-
dence (three items); and (d) social (three items). Last, the
factor of leisure participation satisfaction in this study
was a single-scale factor [28] including five items. All sur-
vey items applied a 5-point Likert scale ranging from 1
(not at all) to 5 (very much).

Data analysis

The collected data were statistically analyzed with SPSS
28.0 version. First, descriptive statistics were performed
to check the demographic characteristics of the sur-
vey respondents. Second, to test the scale validity of the
collected data, two exploratory factor analyses (EFAs)
were conducted for leisure participation motivators
and leisure participation constraints factors. The fac-
tor of leisure participation satisfaction was waived from
the EFA as a single-scale factor. Third, Cronbach’s alpha
coefficients were analyzed to verify the scale’s reliabil-
ity. Last, a multivariate analysis of variance (MANOVA)
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and post-hoc analysis with an independent variable (age)
and three dependent variables (leisure participation
motivators, leisure participation constraints, and leisure
participation satisfaction) were performed to verify sta-
tistically significant differences among three age groups.
Prior to application of the MANOVA, this study verified
three assumptions (a) independence, (b) normality, and
(c) equality of covariance [29, 30]. First, for the assump-
tion of independence, each survey respondent took part
in only one survey independently. Next, for the assump-
tion of normality, the frequency distribution was utilized
in advance to test the assumption visually. Last, for the
assumption of homogeneity of covariance, the Box’s test
was implemented via SPSS 28.0 version.

Results

Results of big-data analysis using TEXTOM (Study 1)

Results of big-data analysis

This study conducted text-mining analysis from May
1, 2023 to November 24, 2024 with the keywords
“elderly + sports + leisure + health” The total extracted
texts from NAVER and Google had 18,262 hits; as a
result, 30 frequently occurring terms were extracted.
Based on the results of simple frequency analysis, the TE-
IDF analysis results show how important the keyword is
in the document. Additionally, the result of degree cen-
trality analysis (DCA) shows the centrality of the words
in the network, and the higher the result, the higher the
influence in the network. Specifically, the results of (a)
frequency, (b) TE-IDF, and (c) SNA results are shown in
Table 2.

Results of network visualization and CONCOR analyses

To understand the level and pattern of connectivity
between words, this study performed network visualiza-
tion analysis based on degree centrality analysis using
word frequency and node size. The results showed that
a network of connections in various directions formed
around the top frequency words: elderly, health, news,
support, public, business, welfare, participation, resi-
dents, education, culture, and society. Next, the results
of CONCOR analysis in this study revealed four distinct
clusters. The detailed results of network visualization and
CONCOR analyses are shown in Figs. 1 and 2; Table 3.

Results of comparative analysis using MANOVA (Study 2)
Descriptive statistics

Data were collected through a quantitative research
design from 301 survey questionnaires. The sociodemo-
graphic characteristics of the three age groups (sex, age,
leisure activity type, leisure activity duration, and fre-
quency of participants in leisure activities) are reported
in Table 4 below.
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Table 2 Results of frequency, TF-IDF, and SNA

No. Term Freq. No. Term TF-IDF No. Term DCA
1 Information 9199 1 Information 13,305 1 Information 1

2 Elderly 8539 2 Disclosure 12540.1 2 Seniors 1

3 Health 6194 3 Elderly 10152.36 3 Health 1

4 News 6194 4 Business 10152.36 4 News 1

5 Support 5820 5 Support 10137.03 5 Support 1

6 Public 5724 6 News 10005.77 6 Public 0.932
7 Business 5605 7 Welfare 9354.441 7 Business 1

8 Welfare 5584 8 Residents 9067.133 8 Welfare 1

9 Engagement 4197 9 Education 9032459 9 Engagement 1

10 Residents 4111 10 Health 8728.262 10 Residents 1

11 Education 4101 11 Recruitment 8131.505 11 Education 0.983
12 Culture 4075 12 Culture 7869.151 12 Culture 1

13 Social 4020 13 Social 7769.223 13 Social 1

14 Administration 3440 14 Engagement 7461.987 14 Administration 1

15 Leisure 3440 15 Facilities 7147.254 15 Leisure 1

16 Recruitment 4101 16 Administration 6966.489 16 Recruitment 0.983
17 Facilities 3440 17 Programs 6571415 17 Facilities 1

18 Programs 2716 18 Leisure 5950.308 18 Programs 1

19 Policies 2463 19 Policies 5885.196 19 Policies 0.983
20 Service 1778 20 Recruitment 5431911 20 Service 1

21 Employment 1675 21 Services 4873214 21 Recruitment 0.966
22 Exercise 1411 22 Budget 4263.739 22 Athletics 0.983
23 Family 1372 23 Exercise 4219.81 23 Family 1

24 Budget 1367 24 Family 4047.167 24 Budget 0.983
25 Happiness 1367 25 Prevention 3886.369 25 Happiness 0.983
26 Promotion 1234 26 Park Golf 3793.046 26 Promotion 1

27 Prevention 1234 27 Cost 3658.697 27 Prevention 0.983
28 Park Golf 1015 28 Happiness 3652.733 28 Park Golf 0.949
29 Public 993 29 Promotion 3495487 29 Public 1

30 Cost 937 30 Public 3133469 30 Cost 0.898

Validity and reliability of study instruments

The two EFAs were performed separately on leisure
participation motivations and constraints. Consider-
ing the fact that EFA could be pointless for single-scale
factor, leisure participation satisfaction as a single-scale
factor (a=0.955) including five items (“I find something
that will make me happy in my leisure time,” “I have
been feeling very good about the way I spent my leisure
time,” “Leisure time after work is very important to me,’
“I usually spend my free time quality, and “I am the kind
of person who knows how to enjoy leisure time”) was
excluded from this EFA.

First, regarding the factor structure of leisure partici-
pation motivation, the Kaiser—Meyer—Olkin test showed
sample adequacy (0.693). Additionally, Bartlett’s test
of sphericity met statistical significance (x*=2065.567
df=66, p<0.01). The remaining four sub-factors
accounted for 80.062% of the total variance. Moreover,
the result found acceptable eigenvalues and factor struc-
ture coefficients. For scale reliability, all factors had satis-
factory (greater than 0.70) Cronbach’s alpha coefficients:
social interaction (@ =0.895), release pressure (a=0.889),

learning knowledge (a=0.874), and self-challenge
(2 =0.824) [31] (Table 5).

Second, regarding the factor structure of leisure par-
ticipation constraints, the Kaiser—Meyer—Olkin test
showed sample adequacy (0.717). Additionally, Bartlett’s
test of sphericity showed statistically significance result
(x*=1807.528, df=66, p<0.01). This EFA retained four
sub-factors, explaining 78.018% of the total variance.
Furthermore, the result showed a greater than 1 eigen-
value and greater than 0.40 factor structure coefficients.
For scale reliability, the factors met acceptable internal
consistency for cost (& =0.870), health (a=0.847), confi-
dence (a¢=0.855), and social (a=0.837) [31], as reported
in Table 6. Finally, the factor of leisure participation satis-
faction (@ =0.955) excluded from this EFA had acceptable
factor reliability.

Results of MANOVA

A MANOVA was performed to find mean differences in
nine dependent variables. First, the homogeneity of cova-
riance was tested (Box’s M =204.744, F=2.177, p<0.01).
Next, statistically significant differences among three age
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Fig. 1 Network visualization analysis

groups were revealed (Wilks” Lambda=0.749, F=5.001,
p<0.01, #*=0.134). Specifically, the MANOVA found
statistically significant mean differences in the (a) self-
challenge of participation motivation, (b) social interac-
tion of participation motivation, (c) cost of participation
constraints, and (d) participation satisfaction. Addition-
ally, to verify which of the three groups reported statis-
tically significant differences, a post-hoc analysis was
implemented. First, on self-challenge of motivation fac-
tor and leisure participation satisfaction, the older adult
group (G3) showed higher mean scores than the other
two age groups (Gl and G2). Next, in terms of social
interaction of motivation factor, this study found higher
mean scores in the middle-aged adult (G2) and older-
aged adult (G3) groups than in the youngest age group
(G1). Last, regarding cost of motivation factor, this study
found higher mean score in the young adult (G1) and
middle-aged (G2) groups than in the older age group
(G3). The detailed results of MANOVA and post-hoc
analysis is shown in Tables 7 and 8.

Discussion

Leisure sports participation of older adults through big
data analysis (Study 1)

This study aims to analyze the overall sports participa-
tion of older adults. Big-data analysis was utilized to
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Residents

accomplish this goal, and four clusters were identified: (a)
Policy, (b) Welfare, (c) Senior Sports, and (d) Employment.

The first cluster, consisting of the keywords public,
price, administration, public, satisfaction, public ben-
efits, finance, fine dust, information, budget, health, and
satisfaction, was named policy. In the Republic of Korea,
the number of elderly people aged 65 and over was 6,537
as of 1995, and the projected number of elderly people
aged 65 and over in 2050 is 61,293 [32]. Although the
number of elderly people is about 10 times higher, it is
increasing year by year; therefore, policies should follow
suit. The elderly spends most of their waking hours in lei-
sure, which is why leisure welfare policies are so impor-
tant. However, differences exist in the scope of access and
enjoyment depending on physical, ability, and income
levels; thus, establishing elderly welfare policies is cru-
cial. Examples are strengthening long-term care guaran-
tees, developing community integrated care models, and
expanding health promotion infrastructure without dis-
crimination so that there are no blind spots and every-
one can benefit from them [33]. As a result, it could be
seen that due to the rapid increase in the elderly popula-
tion, leisure sports for the elderly is no longer the domain
of individuals, but has been expanding into an area that
requires policy support from the government.
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Fig. 2 CONCOR analysis

Table 3 Results of CONCOR analysis
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Table 4 Sociodemographic characteristics of the three age

Cluster Term groups
Policy public, price, administration, public, satisfac- Group 1 Group 2 Group 3
tion, public benefit, policy, finance, information, (20-45 years) (46-65 (over 66
budget, health, satisfaction years) years)
Welfare social class, business, services, learning, program, Sex Male 35 (31.5%) 63 (60.6%) 56 (65.1%)
lifelong, course, vulnerable, digital, support, Female 76 (68.5%) 41(394%)  30(34.9%)
social, healthcare, care, culture, family, education Leisure Less than 1 yr 9(17.1%) 1 (10.6%) 5 (5.8%)
Senior Sports rehabilitation, entertainment, fitness, old, hap- activity 1-10yrs 38 (34.2%) 44 (42.3%) 26 (30.2%)
piness, aging, body, leisure, active, wellness, duration 10-20 yrs 6 (14.4%) 23 (22.1%) 2 (25.6%)
elderly, hospital, health, healthcare, facility, Over 20 yrs (7.2%) 8 (7.7%) W (24.4%)
exercise, government, senior, certificate, park Unknown 30 (27.0%) 8(17.3%) 12 (14.0%)
golf, care, gate ball, golf course Frequency Once a month (29 7%) (39 49%) 30 (34.9%)
Employment news, legislation, jobs, residents, engagement, of 2-3timespera 36 (32.4%) 6 (34.6%) 39 (45.3%)
recruitment, COVID-19 Participat- month ( 5.3%) ( 2.5%) 11 (12.8%)
ingin Once a week 6 (14.4%) 3(12.5%) 1(1.2%)
i — i [0) 0, 0
The second cluster, consisting of the keywords class, laec‘;t:tey i,:etklmes pere 9 (&:1%) 1 (1.0%) > 58%)
business, service, learning, program, lifelong, course, Everyday
vulnerable, digital, support, social, medical, interest, Total 111 (100.0%) 104 (100.0%) 86

culture, family, and education, was named welfare. As
an extension of the policy cluster, the increase in the life
expectancy of the elderly may cause the problem of the
burden of supporting the elderly and bring about various
social changes. Therefore, welfare policy for the elderly is
expected to occupy an important priority among social
policies [34] as it creates the conditions for the elderly
to be independent and have a high quality of life. Elderly
welfare services are intended to improve the functional

(100.0%)

level of older adults or reduce difficulties related to ade-
quate income, health care, housing, transportation, or
social participation [35]. They include health-related,
emotional, and social services, and the higher the satis-
faction with these services, the higher the psychological
well-being of the elderly [36]. In this respect, this result
shows that participation in leisure sports, which can
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Table 5 Results of exploratory factor analysis (validity) for leisure participation motivation

Items of leisure participation motivation 1 2 3 4
(Social interaction)
Exchange experience with other 0.932 —-0.024 —0.068 —0.046
Promote the affection with friends 0.93 —-0.030 —-0.056 —-0.056
Let me meet like-minded friends 0.864 0.046 —0.004 0.065
(Release pressure)
To release emotion -0.013 0.916 0.004 0.048
To gain self-confidence -0.024 0.908 —-0.032 0.049
To relieve the stress 0.031 0.887 0.034 0.057
(Learning knowledge)
To find new ways of training —0.066 —0.004 0.941 0.027
To see my usual exercise results —-0.056 0.072 0.897 —0.064
To increase knowledge and skills for exercise —0.005 —-0.056 0.837 0.02
(Self-challenge)
Let me challenge myself -0.010 0.033 -0011 0.909
Help me increase willpower —0.041 0014 —-0.065 0.878
Improve and maintain body shape 0.018 0.096 0.056 0.785
Eigenvalues 2.71 2611 2.238 2.049
Variance (%) 22.584 21.755 18.647 17.075

Table 6 Results of exploratory factor analysis (validity) for leisure participation constraints

Items of leisure participation constraints 1 2 3 4
(Cost)

| don't have enough money to participate in leisure sports. 0.902 0.029 —-0.020 0.061

The fee for leisure sports is too expensive. 0.896 -29 0.016 0.006

| cannot afford the fee for leisure sports. 0.874 —-0.038 0.027 0.075
(Health)

I'am not fit enough to participate in leisure sports. 0.029 0.907 0.141 0.04

| don't have the energy to participate in leisure sports. —-0.044 0.868 0.164 0.021

Health problems prevent me from leisure sports. -0.026 0.818 0.209 0.047
(Confidence)

I'am not experienced. -0.013 0.09 0915 -0.052

My leisure sport is too inconsistent. —0.041 0.207 0.863 0.017

The leisure sport is too difficult. 0.081 0.233 0.809 0.019
(Social)

My friends/family don't want to participate in leisure sports. 0.068 0.034 0.018 0913

My friends have different interests other than leisure sports. —0.002 0.055 0.027 0.889

| don't have friends to participate with leisure sports. 0.07 0.014 —0.054 0.793
Eigenvalues 3.253 2.582 2.102 1425
Variance (%) 27.112 21513 17.52 11.873

Table 7 Results of MANOVA by three age groups

df F p n? Post-hoc Mean
Group 1 Group 2 Group 3
Self-challenge 2 6.686 0001 0.043 ab<c 340 336 372
Social interaction 2 13.306 <0001 0.082 a<bc 313 363 3.64
Learning knowledge 2 0414 0.661 0.003 - 2.83 2.79 2.71
Release pressure 2 0.012 0.988 0.000 - 343 343 341
Cost 2 12.257 <0001 0.076 ab>c 371 3.60 315
Health 2 0.740 0478 0.005 - 139 144 150
Confidence 2 1339 0.264 0.009 - 2.35 222 2.14
Social 2 1114 0.329 0.007 - 347 3.29 3.38
Satisfaction 2 13.150 <0001 0.064 a,b<c 3.70 344 403

Note. *** p<0.001, ** p<0.01,* p<0.05
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Table 8 Results of post-hoc analysis
Motivation Constraints LS
M1 M2 M3 M4 C1 (@) a c4
G1 G2 0.921 <0.0017" 0952 1.000 0.608 0.842 0.571 0.329 0.101
G3 0011" <0.001™" 0.666 0.991 <0.001™ 0478 0.282 0.794 0.042
G2 G1 0921 <0.001™ 0.952 1.000 0.608 0.842 0.571 0.329 0.101
G3 0.004” 0.992 0.837 0.991 <0.0017" 0810 0.845 0.767 <0.0017"
G3 G1 0.011" <0.001™ 0.666 0.991 <0.001™ 0478 0.282 0.794 0.042
G2 0.004" 0.992 0.837 0.991 <0001 0810 0.845 0.767 <0001

Note: *** p <0.001, ** p<0.01, * p<0.05; G1 =Young adult group; G2 =Middle-aged adult group; G3=0Ider adult group; M1 =Self-challenge, M2 =Social interaction,
M3 =Learning knowledge, M4 =Release pressure, C1=Cost, C2=Health, C3=Confidence, C4=Social, LS=Leisure participation satisfaction

improve the health of older people, has evolved into a
concept of welfare, which is a basic social security that
all older people should be able to enjoy without being
neglected.

The third cluster, consisting of the keywords, rehabili-
tation, entertainment, fitness, happiness, body, leisure,
active, welfare, elderly, hospital, hobby, health, facility,
exercise, government, promotion, senior, certificate, park
golf, care, gate ball, and golf course, was named senior
sports. Leisure sports activities have a positive impact on
the physical and mental health of the elderly, as well as
on their social interaction with others, increasing inter-
action in the leisure sports group, individual self-esteem,
and psychological stability [15]. As the social isolation
of the elderly has recently emerged as a social problem,
participation in leisure sports could be one of the most
effective solutions [37]. Participation in leisure sports by
the elderly could provide mental health benefits, prevent
social isolation, and improve their quality of life by tak-
ing care of their physical health and reducing social costs.
The results showed that older adults have indeed par-
ticipated in leisure sports more actively than in the past,
causing changes to existing traditional sports and even
creating new ones. The elderly has created and expanded
their own leisure sports, and that the elderly, who have
long been considered the underdogs in leisure sports, has
become active participants.

The fourth cluster, comprising the keywords news,
legislation, recruitment, residents, participation, recruit-
ment, and corona, was named employment. Elderly
employment is an essential element of healthy aging by
providing older adults with stable jobs that meet their
needs [38]. To do so, providing continuous informa-
tion to the target population and solutions to problems
and training services and having a workforce that can
specialize in these services is necessary. Participation
of the elderly in jobs strengthens social relationships
and leads to a higher overall quality of life, including
health and economic status, compared to those who
do not participate in jobs [39]. In other words, employ-
ment for the elderly is not just an economic activity, but
it can enhance their psychosocial health, improving life

satisfaction, social support, and geriatric depression and
enabling them to think more positively about their lives
and continue to participate in society, leading to a pro-
ductive life [40]. Taken together, and in contrast to the
clusters mentioned above, this result suggests that, rather
than improving the health of older people through par-
ticipation in leisure sports, older people have been enter-
ing the leisure sports industry as employers. This would
be a desirable phenomenon as it signifies the expanding
role of older people in society in an ageing society.

Comparative analysis on leisure participation for the
elderly by age groups (Study 2)

The secondary objective of this study is to analyze sta-
tistically significant differences in leisure participation
motivation, leisure participation constraints, and leisure
participation satisfaction by age. This research effort will
help to identify leisure sports participation behaviors that
are unique to the elderly and provide objective data for
future elderly health policies. The interpretation of this
study’s results is as follows.

First, the social interaction factor among the motiva-
tors for participating in leisure sports was statistically
significantly higher in the two relatively older groups
(G2 and G3). These two groups, which include people
in their 40s and older, are in the prime of their lives and
should be preparing for retirement. This can be inter-
preted as a sign that women are most active in their 40s
and 50s, when they are most socially engaged. However,
the results of this study show that people still partici-
pate in leisure sports for socialization after the age of 65.
Most people experience a change in social roles and a
breakdown in social relationships after retirement [41].
This disconnection from society can lead to psychologi-
cal problems, which in turn can lead to social problems
[42]. Therefore, the results show the importance of the
role of leisure sports for social activity among people
aged 65 and older. The next statistically significant moti-
vating factor for participation in leisure sports was self-
challenge. Specifically, the highest result was found in
the oldest group, group 3. This suggests that older adults
are more likely to participate in leisure sports to improve
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their health compared to other age groups. The physical
health of the elderly is of interest because life expectancy
is higher than in the past owing to advances in medical
technology and improved living standards [43]. In partic-
ular, the development of various leisure sports along with
social changes has expanded the choices of the elderly
and created a culture of leisure sports that can be enjoyed
at an affordable cost and psychological accessibility. The
development of digital technology is helping to increase
the efficiency and accessibility of exercise participation
for the elderly by utilizing virtual reality (VR), wearable
devices, and smart home care services [44].

Second, among the factors that constrained partici-
pation in leisure sports in this study, cost was the only
factor that showed statistically significant group differ-
ences. Specifically, two relatively younger age groups
(G1 and G2) showed relatively high results. This suggests
that younger and middle-aged adults have experienced
a financial burden in participating in leisure, while older
adults (65+) have experienced a relatively low finan-
cial burden in participating in leisure. In the past, older
adults were considered socially disadvantaged owing to
their declining physical or mental health, as well as the
disconnection from economic activity due to retirement
[45]. However, the results of this study contradict this
common perception. This might be due to the fact that
the economic situation of the elderly may be better than
in the past and that older people might be more con-
cerned about their health and more active in spending
on leisure sports. Conversely, younger and middle-aged
adults may be less likely to participate in leisure sports
owing to lower employment rates, increased debt, and
lower incomes. Young people are actually participating in
leisure sports less than in the past owing to the increas-
ing cost of participation [5]. Furthermore, none of the
factors in the health, confidence, and social category of
constraints to leisure participation, with the exception of
cost, were statistically significant by age. These findings
are positive from the perspective of this study’s objective,
which is to increase participation in leisure sports among
older adults. No significant barriers to participation in
leisure sports were identified for those aged 65 and over.

Finally, the results for satisfaction with participation
in leisure sports among older adults (group 3) aged 65
and older were the highest compared to the other two
groups. Increased life expectancy and changes in the
choice of leisure sports may affect participation rates and
leisure satisfaction among older adults. Active participa-
tion in leisure sports is one of the most effective ways to
promote healthy aging in older adults [46, 47]. The high-
est leisure satisfaction among older adults may be due
to the fact that their physical health is better than in the
past, which allows them to invest more time and money
in participating in leisure sports and gain emotional and
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social stability as a result. Specifically, Kwak [48] found
that participation in leisure sports has a positive effect
on psychological satisfaction for male seniors and on
educational satisfaction for female seniors. Furthermore,
the positive effects of participation in leisure sports were
social and physiological satisfaction for the elderly in
their 60s, educational satisfaction and physiological satis-
faction for the elderly in their 70s, and psychological and
educational satisfaction for the elderly in their 80s [48].
In other words, the elderly are the most satisfied with
participation in leisure sports than other groups, and
policies for leisure sports programs for the elderly are
needed in the future.

Conclusions

Rapid social changes have had a profound impact on our
lives. One of the biggest social changes that our soci-
ety must prepare for is the aging of the elderly owing
to advances in medical technology and improved living
standards. This demographic shift has raised the need for
research on the physical, mental, and social health of the
elderly. Especially after the recent experience of COVID-
19, people’s interest in the importance of health aware-
ness and government policies has increased [49, 50].
In this situation, this study aimed to promote the most
effective leisure sports participation for the health of the
elderly in an aging society.

First, the big data analysis identified key terms and four
clusters related to senior leisure sports participation: (a)
policy, (b) welfare, (c) senior sports, and (d) employment.
These results showed that leisure sports participation has
gained prominence as a concept of welfare in the senior
sports industry due to the growing concern for the health
of the elderly due to aging. This means that the participa-
tion of the elderly in leisure sports has become more than
just a leisure activity, but a welfare that should be applied
to all people. Furthermore, the welfare has been guaran-
teed by government policies, which is leading to the sup-
port and employment of new senior sports.

Next, the results of the survey showed that compared
to younger leisure sports participants, seniors showed
higher results in the self-challenge motivation, social
interaction motivation, and leisure participation satisfac-
tion factors, but lower results in the cost constraint fac-
tor. This means that seniors participate in leisure sports
for challenge and social interaction, have been more sat-
isfied, and less constrained by cost. These results showed
that seniors over 65, who have long been considered the
underdogs in the leisure sports industry, have changed
into active participants.

Despite the significant findings of this study men-
tioned above, based on the research limitations experi-
enced in this study, the following suggestions are made
for future research on geriatric health. First, to overcome
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the research limitations of a single research method,
this study adopted a quantitative research method using
big-data analysis by relying on text-mining technology
and questionnaire survey research. Individuals’ percep-
tions of participation in leisure sports may vary. In par-
ticular, the physical, mental, and social health of older
adults (65+) may be more complex than that of younger
people. Therefore, qualitative research methods that
allow for more in-depth study of individual situations
may be recommended for future research. Second, this
study focused on older adults’ leisure sports participation
behaviors after the end of COVID-19 as leisure sports
participation behaviors before and after COVID-19 may
differ across age groups. In this context, future research
on older adult health should continue to analyze and
respond to such changes. Finally, while this study ana-
lyzed the motivations, constraints, and satisfaction of
leisure sports participation, future studies should include
more factors. This is because an individual’s leisure sports
participation behavior can be significantly influenced by
various external factors. Such research efforts will lead to
more objective results.
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