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Abstract: This study aimed to investigate the difference in people’s perceived crowding and risk
perception during leisure activities using the criteria of spatial proximity during the COVID-19
pandemic. COVID-19 is a viral respiratory tract disease that poses an increasing risk of infection
through person-to-person transmission in a confined space or close proximity to an infected person.
It is thus crucial to maintain a sufficiently safe distance from others during leisure activities. In this
study, measures concerning leisure activity spaces and the current status of leisure activities were
investigated. Data were gathered from a total of 1078 participants via an online survey conducted
from 26 to 29 October 2020. Frequency analysis was performed to investigate the sample characteris-
tics and exploratory factor analysis was performed to analyze the validity of the measurement tools.
Results revealed that people’s perceived crowding of leisure activity spaces directly influenced their
participation in leisure activities. Regarding age, those in their 20s were more aware of congestion
and their risk perception was higher than those in their 40s and 50s. It was found that people
perceived cultural and artistic activities to be dangerous as they often take place as part of tourism
and leisure activities and amidst crowds. However, their high-risk perception indirectly influenced
their participation patterns, making it difficult to enjoy leisure activities. To lower the risk perception
of leisure activity spaces, it was necessary to secure more safe distancing than current regulations
require. Future research must conduct a longitudinal investigation by objectively stratifying the
degree of perceived crowding.

Keywords: COVID-19; perceived crowding; risk perception; spatial proximity; leisure activities;
social distancing

1. Introduction

The Korean government’s efforts to reduce the spread of Corona Virus Disease-19
(COVID-19) included social distancing. However, the adverse effects of social distancing
manifested in the form of loneliness, depression, anxiety, and decreased physical activity
among citizens. The government further imposed restrictions on multi-use facilities related
to leisure activities, including group sports in indoor sports facilities [1]. The gathering
of small groups was also restricted, and people were encouraged to return home early.
The significance of the social distancing introduced to curtail the spread of COVID-19
was weakened by people’s perception that it restricted their activities by forcing them to
maintain social distance in leisure activity spaces. From a sociological perspective, the
crisis related to leisure activity spaces has had a significant impact [2]. Untact (a Korean
shorthand expression for non-face-to-face contact) services are being implemented through
changes in leisure activities, and the trend is shifting toward private leisure activities. That
is, an increasing number of people are prioritizing leisure activities that can be enjoyed
within the scope of “distancing in daily life”, such as camping or jogging. This reduces the
risk of coming into contact with others. It further explains the popularity of small-group
leisure activities in response to COVID-19 [3].

The pandemic inevitably caused the closure of facilities such as gyms, parks, play-
grounds, outdoor play zones, and schools [4]. Even as outdoor activities are prioritized
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over indoor activities in multi-use facilities that are more vulnerable to the spread of
viruses, outdoor leisure activities remain restricted [5,6]. Thus, people are attracted to
partially permitted outdoor leisure spaces and tourist destinations and flock to these spaces
as they did prior to the pandemic. Therefore, the number of restrictions to adhere to
during leisure activities is increasing [7,8]. The increasing number of participants in leisure
activities can cause the phenomenon of “crowding” [9], which is defined as a negative
affective reaction to high-density settings [10]. Specifically, “perceived crowding” is the
subjective and negative feeling of being restrained due to excessive external environmental
stimuli [11,12], and refers to the psychological state of people occurring in specific spatial
settings [13]. Moreover, crowding is distinct from density, which is an objective measure
of the number of people per unit area (1 m3) [14]. It is divided into human crowding and
spatial crowding [15–17].

Recent studies have reported that crowding perception is affected by psychological
and environmental factors, rather than by visitor density. Eom and Han [18] reported
that users of outdoor recreational facilities perceived crowding due to sociopsychological
influences instead of spatial density. According to a study by Choon [19], experiences
of leisure activities influence satisfaction with crowded settings, which is more affected
by the surroundings than by spatial crowding. Non-spatial dimensions of proximity can
serve as criteria for perceived crowding [20]. Additionally, it has been argued that while
proximity is generally considered to be essential in our daily lives, excessive proximity
can be harmful [21]. It was also found that while social proximity is crucial regarding
a personal sense of responsibility and emotional intimacy, familiarity is less important
in terms of privacy [22]. Stating that “space is special”, Longley, Goodchild, Maguire,
and Rhind [23] highlighted the usefulness of an alternative research method modeling
spatial dependence and spatial heterogeneity in explaining spatial effects in the leisure
sector [20]. That is, spatial crowding has a direct effect on people’s lives, and people
require social distances, or psychologically safe distances. This refers to the minimum
distance that can fend off biological stress without being physically conspicuous, and
individuals become anxious or stressed when unfamiliar persons or objects encroach upon
this social distance [24]. Kennedy et al. demonstrated that humans show strong biological
responses in the amygdala to personal space violation [25]. Consistently, a study noted
that individual pedestrians have different genetic makeups and their needs for social
distance vary according to their genetic type [26]. Accordant with changes over time, such
as urbanization and intensified individualism in leisure activity spaces, there is a growing
interest in the “third space”. This refers to a zone that can be occupied regularly by a
person or a group of people to feel relaxed in public spaces [27]. Public spaces such as
plazas, cafes, restaurants, parks, libraries, dormitories, museums, and exhibition halls are
typical leisure activity spaces.

In the context of the pandemic, leisure activity spaces may have elements that cause
discomfort such as noise and the gaze of others due to crowdedness within a limited space.
However, leisure activities or outdoor physical activities are important for maintaining
physical health and psychological stability, especially during a pandemic that causes
psychological uncertainty. Nevertheless, as the external or environmental risk factors
increase [28–30], personal spaces where anyone can enter are increasing and so are leisure
activities in such spaces. These changes in the patterns of leisure activities further have
a significant impact on public institutions. As the importance of leisure activity spaces
grows, there is a need for research to standardize the concept of space [31].

Therefore, this study aimed to investigate the difference in perceived crowding and
risk perception in leisure activity spaces during the pandemic using proxemic criteria. The
results of this study may provide baseline data for proxemic information related to leisure
activities during mass outbreaks of respiratory infectious diseases such as COVID-19.
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2. Materials and Methods
2.1. Sample and Participants

The target population for this study consisted of adults residing in Korea, whether
in rural or urban areas. An online questionnaire survey firm (Panel Now: https://www.
panelnow.co.kr/) conducted an online survey from 26 to 29 October 2020. For the purposes
of this study, we gathered information on each leisure activity participant’s perceived
crowding and risk perception since January 2020, when the first case of COVID-19 was
confirmed in Korea. Through multi-stage cluster sampling, 1200 questionnaires were
collected from a total of 1300 distributed questionnaires, with a recovery rate of 92.3%.
After excluding 122 questionnaires containing multiple responses or omissions, a total of
1078 respondents were included in the final analysis. The sample sizes were classified
as 100 = poor; 200 = moderate, which is the sample size used for each grade in Comrey
and Lee’s quantitative study [32]—300 = good; 500 = very good; and ≥1000 = excellent.
The study was approved by the Institutional Review Board of Chung-Ang University
(IRB1041078-202008-HRSB-218-01) and was conducted in compliance with the regulations
of the Declaration of Helsinki, 1975. All participants consented to participate in the survey
prior to conducting the study.

2.2. Measurements

The questionnaire, comprising perceived crowding, risk perception, spatial proxim-
ity, demographic characteristics, and leisure activity types, was administered as a cross-
sectional survey. Based on previous international studies, each item was rated on a five-
point Likert scale (1 = not at all likely; 2 = not likely; 3 = neutral; 4 = likely; 5 = very likely).
Participants’ sociodemographic characteristics included gender, age, marital status, spatial
proximity type, and leisure activity type. To assess the crowding and risk factors that may
emerge during leisure activities, two items pertaining to perceived crowding and four
items pertaining to risk perception were included. To establish the face validity of the
questionnaire scale, the questionnaire was constructed in consultation with a three-member
expert panel (one sociology expert and two leisure experts).

2.2.1. Perceived Crowding

To assess perceived crowding, we designed a questionnaire by modifying and com-
plementing the item for perceived crowding in the questionnaire developed by Heberlein
and Vaske [33] and the item for expected use-intensity proposed by Graefe and Felder [34]
and Hall and McArthur [35]. The questions include (i) “How crowded was the leisure
space (selected) that you use primarily?”, and (ii) “How was the rush in the leisure space
(selected) that you mainly use compared to what you expected?” Both items were rated on
a five-point Likert scale. Cronbach’s α was 0.85 for the original tool, and 0.80 in the current
study.

2.2.2. Risk Perception

To assess risk perception, we used the four risk perception items developed by
Knowles, Cutter, Walsh, and Casey [36] and modified and complemented by Hong and
Cho [37]. The perception items included are as follows: (i) “I believe that it is dangerous to
use the (chosen) leisure space”; (ii) “I think there is a risk of spread of COVID-19 in the
(selected) leisure space”; (iii) “I think there is a high probability of making contact with a
person infected with COVID-19 when visiting the (selected) leisure space”; and (iv) “I used
it according to each leisure activity setting although I think there is a high risk of infection
for COVID-19 when visiting the (selected) leisure activity space.” Each item was rated on
a five-point Likert scale. The Cronbach’s α was 0.83 for the original tool, and 0.91 in the
current study.

https://www.panelnow.co.kr/
https://www.panelnow.co.kr/
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2.2.3. Spatial Proximity

This study classified the Korean participants’ leisure activity spaces in the COVID-19
context into four zones, according to spatial proximity as proposed by Hall [38]. These were
(i) “intimate space”, which is within the range of 45 cm between two persons, allowing
for physical contact with outstretched arms and legs; (ii) “personal space”, which ranges
between 50 cm and 120 cm, allowing for physical contact by mutual consent; (iii) “social
space”, which ranges between 120 cm and 360 cm, a distance that does not allow physical
contact, with the next person visible in full; and (iv) “public space”, beyond the range of
360 cm, a distance that does not allow personal interactions. The one-item questionnaire
for spatial proximity was modified and complemented to suit the purpose of this study,
and was rated on a five-point Likert scale.

2.3. Data Analysis

Frequency analysis was performed using IBM SPSS Statistics for Windows, version
25.0 (IBM, Armonk, NY, USA) to investigate the sample characteristics. In addition, ex-
ploratory factor analysis was performed to analyze the validity of the measurement tools. A
one-way ANOVA was conducted to confirm the difference between the measured variables,
and Schffé post-hoc tests were performed for post-hoc analysis. To increase the reliability
of the analysis, we set the significance level at p < 0.05.

3. Results
3.1. Differences in Perceived Crowding and Risk Perception Depending on the Sociodemographic
Characteristics of Korean Leisure Activity Participants

The sociodemographic characteristics of the Korean leisure activity participants are
presented in Table 1. Regarding the sex-dependent differences in perceived crowding
and risk perception, the mean value of perceived crowding was 2.79 (SD = 0.90) for male
participants (N = 496, 46.0%) and 3.02 (SD = 0.90) for female participants (N = 582, 54.0%).
The mean value of risk perception was 2.83 (SD = 0.97) for male participants and 3.08
(SD = 0.96) for female participants. The sex differences were not statistically significant.
The age-dependent differences in the mean values of perceived crowding and risk percep-
tion were 2.90 (SD = 1.00) and 3.23 (SD = 0.88), respectively, for participants in their 20s
(N = 262, 24.3%), and 2.65 (SD = 0.71) and 2.91 (SD = 0.90), respectively, for participants
in their 50s (N = 117, 10.9%). Thus, participants in their 20s showed a significantly higher
degree of risk perception than those in their 50s. The spatial proximity-dependent differ-
ences in the mean values of perceived crowding and risk perception were 2.99 (SD = 0.86)
and 3.21 (SD = 0.82), respectively, in social space (N = 324, 30.1%) and 2.42 (SD = 1.12) and
2.67 (SD = 1.18), respectively, in intimate space (N = 123, 11.4%). Thus, social distance was
associated with higher degrees of crowded perception and risk perception compared to
intimate space, with statistical significance. Lastly, regarding the differences according to
the leisure activity type, perceived crowding scored high (M = 3.47, SD = 0.70) in tourism
(N = 97, 9.0%), and risk perception scored high (M = 3.59, SD = 0.65) in culture and arts
(N = 82, 7.6%).

Table 1. Differences in Perceived Crowding and Risk Perception According to Sociodemographic Characteristics (N = 1078).

Variable N (%) Perceived
Crowding F/t Post Hoc Test Risk

Perception F/t Post Hoc Test

M ± SD M ± SD

Age

2.70 * 5.13 ** 20 > 40, 50

20s 262 (24.3) 2.90 ± 1.00 3.23 ± 0.88
30s 407 (37.8) 2.86 ± 0.97 3.05 ± 0.92
40s 292 (27.1) 2.74 ± 0.92 2.95 ± 0.97
50s 117 (10.9) 2.65 ± 0.71 2.91 ± 0.90

Total 1078
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Table 1. Cont.

Variable N (%) Perceived
Crowding F/t Post Hoc Test Risk

Perception F/t Post Hoc Test

Spatial proximity

15.085 ***
2, 3 > 1
4 > 2, 3 15.938 ***

2, 3 > 1
4 > 2, 3

Intimate space 1 123 (11.4) 2.42 ± 1.12 2.67 ± 1.18
Personal space 2 570 (52.9) 2.84 ± 0.89 3.09 ± 0.88

Social space 3 324 (30.1) 2.99 ± 0.86 3.21 ± 0.82
Public space 4 61 (5.7) 2.43 ± 1.07 2.59 ± 1.07

Total 1078

Leisure activities

12.305 *** α, β > γ 16.988 ***
α, β, γ, δ, ζ > ε

α > β, δ

Culture and arts α 82 (7.6) 2.84 ± 0.86 3.59 ± 0.65
Sports β 187 (17.3) 2.86 ± 0.85 3.17 ± 0.81

Tourism γ 97 (9.0) 3.47 ± 0.70 3.30 ± 0.78
Hobbies & entertainment δ 171 (15.9) 2.70 ± 0.93 3.11 ± 0.87

Relaxation ε 455 (42.2) 2.69 ± 0.99 2.79 ± 1.02
Social activities, etc. ζ 86 (8.0) 2.85 ± 0.88 3.26 ± 0.72

Total 1078 1075

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

3.2. Sociodemographic Characteristics (N = 1078) According to Participants’ Spatial Proximity

Tables 2 and 3 present the analysis results of the differences in perceived crowding
and risk perception among participants depending on spatial proximity characteristics.
Regarding “intimate space”, perceived crowding scored high (M = 3.64, SD = 0.80) in
“social and other activities” (N = 7, 5.7%) and low (M = 2.02, SD = 0.92) in “relaxation” (N
= 68, 55.3%). Perceived crowding and risk perception scored high (M = 3.88, SD = 0.67) in
“culture and arts” (N = 6, 4.9%) and low M = 2.17 SD = 1.12, in “relaxation” (N = 68, 55.3%).

In “personal space,” perceived crowding scored high (M = 3.56, SD = 0.58) in “tourism”
(N = 51, 8.9%) and low (M = 2.70, SD = 0.87) in “hobbies and entertainment” (N = 94, 16.5%).
Risk perception scored high (M = 3.52, SD = 0.69) in “culture and arts” (N = 44, 7.7%) and
low (M = 2.90 SD = 1.00) in “relaxation” (N = 231, 40.5%).

Lastly, differences in perceived crowding and risk perception according to the leisure
activity type were as follows: perceived crowding scored high (M = 3.42, SD = 0.70) in
“tourism” (N = 36, 11.1%) and low (M = 2.87, SD = 0.95) in “hobbies and entertainment”
(N = 49, 15.1%). Risk perception scored high (M = 3.58, SD = 0.57) in “culture and arts”
(N = 30, 9.3%) and low (M = 3.05 SD = 0.89) in “relaxation” (N = 122, 37.7%). Thus, for
risk perception regarding leisure activities, significant type-dependent differences were
observed in either perceived crowding or risk perception.

Table 2. Differences in Perceived Crowding According to the Leisure Activity Type in Different Spatial Proximity Zones
(N = 1078).

Variable N (%) Perceived Crowding F/t Post Hoc Test

Spatial proximity Leisure activities M ± SD

Intimate space (0.45 m)

Culture and arts i 6 (4.9) 2.83 ± 1.37

6.257 *** ii > v
vi > v

Sports ii 18 (14.6) 3.03 ± 1.02
Tourism iii 5 (4.1) 3.20 ± 1.483

Hobbies and
entertainment iv 19 (15.4) 2.50 ± 1.13

Relaxation v 68 (55.3) 2.02 ± 0.92
Social activities, etc. vi 7 (5.7) 3.64 ± 0.80

Total 123
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Table 2. Cont.

Variable N (%) Perceived Crowding F/t Post Hoc Test

Personal space (1.2 m)

Culture and arts i 44 (7.7) 2.78 ± 0.86

8.401 *** i, ii, iv, v, vi > iii

Sports ii 94 (16.5) 2.85 ± 0.81
Tourism iii 51 (8.9) 3.56 ± 0.58

Hobbies and
entertainment iv 94 (16.5) 2.70 ± 0.87

Relaxation v 231 (40.5) 2.73 ± 0.94
Social activities, etc. vi 56 (9.8) 2.90 ± 0.87

Total 570

Social space (3.5 m)

Culture and arts i 30 (9.3) 2.95 ± 0.75

3.656 *** vi > iii

Sports ii 67 (20.7) 2.91 ± 0.80
Tourism iii 36 (11.1) 3.42 ± 0.70

Hobbies and
entertainment iv 49 (15.1) 2.87 ± 0.95

Relaxation v 122 (37.7) 3.05 ± 0.89
Social activities, etc. vi 20 (6.2) 2.50 ± 0.80

Total 324

Public space (7.5 m)

Culture and arts i 2 (3.3) 2.25 ± 1.77

0.768

Sports ii 8 (13.1) 2.19 ± 1.16
Tourism iii 5 (8.2) 3.20 ± 0.76

Hobbies and
entertainment iv 9 (14.8) 2.11 ± 0.89

Relaxation v 34 (55.7) 2.47 ± 1.13
Social activities, etc. vi 3 (4.9) 2.33 ± 0.58

Total 61

*** p < 0.001.

Table 3. Differences in Risk Perception According to the Leisure Activity Type in Different Spatial Proximity Zones (N = 1078).

Variable N (%) Risk Perception F/t Post Hoc Test

Spatial proximity Leisure activities M ± SD

Intimate space (0.45 m)

Culture and arts i 6 (4.9) 3.88 ± 0.67

8.717 *** v > i, ii, iii

Sports ii 18 (14.6) 3.36 ± 0.77
Tourism iii 5 (4.1) 3.85 ± 0.63

Hobbies and
entertainment iv 19 (15.4) 2.87 ± 1.14

Relaxation v 68 (55.3) 2.17 ± 1.12
Social activities, etc. vi 7 (5.7) 3.39 ± 0.38

Total 123

Personal space (1.2 m)

Culture & arts i 44 (7.7) 3.52 ± 0.69

5.860 *** v > i

Sports ii 94 (16.5) 3.12 ± 0.71
Tourism iii 51 (8.9) 3.28 ± 0.77

Hobbies and
entertainment iv 94 (16.5) 3.11 ± 0.81

Relaxation v 231 (40.5) 2.90 ± 1.00
Social activities, etc. vi 56 (9.8) 3.30 ± 0.72

Total 570

Social space (3.5 m)

Culture and arts i 30 (9.3) 3.58 ± 0.57

2.259 *

Sports ii 67 (20.7) 3.21 ± 0.91
Tourism iii 36 (11.1) 3.33 ± 0.80

Hobbies and
entertainment iv 49 (15.1) 3.27 ± 0.78

Relaxation v 122 (37.7) 3.07 ± 0.80
Social activities, etc. vi 20 (6.2) 3.16 ± 0.82

Total 324
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Table 3. Cont.

Variable N (%) Risk Perception F/t Post Hoc Test

Public space (7.5 m)

Culture and arts i 2 (3.3) 4.38 ± 0.18

2.154

Sports ii 8 (13.1) 3.06 ± 1.08
Tourism iii 5 (8.2) 2.70 ± 0.74

Hobbies and
entertainment iv 9 (14.8) 2.78 ± 1.21

Relaxation v 34 (55.7) 2.31 ± 1.02
Social activities, etc. vi 3 (4.9) 2.67 ± 1.07

Total 61

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

4. Discussion

This study analyzed and compared the differences in people’s perceived crowding and
risk perception in leisure activity spaces. We further examined the effects on leisure activities
in different spatial proximity zones, as proposed by Hall [38], and participants’ socioeconomic
characteristics in the context of increasing social changes due to the COVID-19 pandemic.

First, in the analysis of age-dependent differences, participants in their 20s scored
high in perceived crowding and risk perception in activity spaces, while those in their
50s scored lower. This confirms that young people are more sensitive to crowding and
have a heightened awareness of the risks of COVID-19 infection [39–43]. Furthermore,
participants in their 50s have frequently been exposed to national disaster situations,
including epidemics and other emergencies, and have overcome them. This has made the
older participants optimistic about the outcome of the COVID-19 pandemic. According to
statistics released by the Korea Disease Control and Prevention Agency (formerly Korea
Centers for Disease Control and Prevention), over half of the domestic patients infected with
COVID-19 are under the age of 49. However, their mortality rate is lower than 5%, which
is lower than that of the seasonal flu, while the mortality rates of patients with COVID-19
aged 50 and over rapidly increases with age [44]. Moreover, a study by Hadad et al. [45]
reported that the critical effect of spatial proximity, especially among younger age groups,
is characterized by a “slow evolution of significant effects and functional immaturity of
the long-range orientation-specific spatial interactions, which may develop slowly, and
which may be tuned by exposure to the statistics of natural scenes.” That is, the high
degrees of perceived crowding and risk perception among the younger age group may
be attributable to the spatial scope requiring integration, rather than to a difference in
attentiveness. Therefore, measures must be taken to raise awareness of the risks of COVID-
19 among people in their 50s, encourage them to avoid crowded spaces, and focus on spatial
proximity to protect their health via proactive preventive measures [46]. Furthermore,
more physical spaces are necessary for various leisure activities for different age groups.
Thus, measures must be implemented to secure social safety distances to resolve crowding
by analyzing respective activity spaces.

Second, the analysis of differences by marital status revealed no significant differences
for both perceived crowding and risk perception. However, married participants had a
slightly higher degree of risk perception compared to unmarried participants. This may
be because unmarried people are more likely to live alone than married people, who
would have inevitable contact with family members at home. This makes the unmarried
participants less attentive to crowding and risk perception [47,48]. In addition, it was
found that married people are more stressed and spend more time on household chores
and family life than unmarried people do, yet do not fully enjoy leisure activities [49].
Thus, married people have less time to enjoy leisure activities, which is exacerbated by
the warning against COVID-19 infection through mass media and social media. In effect,
they may abandon leisure activities during this critical period. Therefore, it is necessary to
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present a variety of healthy leisure activities for married people, emphasize the importance
of leisure activities, and help them to recover psychological stability.

Furthermore, according to Yang et al. [50], systematic gender differences have been
observed in communicative, distributional, mobility, and spatial proximity tendencies.
Women were found to be reversed in the spatial proximity context, while men tended to
spend time in a narrower (and thus more predictable) range of spaces. This has the effect of
structuralizing their communicative and mobility behaviors around spaces accompanied
by same-gender peers.

Third, in the analysis of differences in perceived crowding and risk perception toward
leisure activities depending on spatial proximity proposed by Hall [38], high degrees
of perceived crowding and risk perception were associated with “social space,” that is,
the person-to-person distance of 2–4 m. This suggests that the currently imposed social
distancing regulations are insufficient to lower perceived crowding and risk perception [51].
Yeshurun, Yaffa, Einat Rashal et al. [52] reported that it was unclear whether the reduction
of spatial uncertainty could lead to a reduction in temporal density. However, the absence
of strong interactions does not negate the possibility that temporal factors may have an
impact on spatial density. Additionally, the effect of temporal factors on spatial density
has been demonstrated. According to the results of this study, the degrees of perceived
crowding and risk perception are high at distances of 3.5 m or more, which indicates
the importance of raising the current parameters for social distancing. The person-to-
person safety distance during leisure activities, interpreted as the minimum safety distance
regarding spatial proximity, differs from the currently set range of social distancing. It is
therefore necessary to re-examine the range of social distancing, which can help reduce
the crowding perception of leisure activity participants and enhance their risk perception.
Additionally, the minimum safety space during leisure activities must be established
and communicated via an educational warning message through social media to address
people’s low risk perception tendencies.

Lastly, the analysis of the differences between leisure activity groups according to spatial
proximity characteristics revealed that social and other activities were perceived as being
crowded in “intimate space”, and tourism activities in personal and social spaces. This is
confirmed by the fact that most of the verified cases of COVID-19 in Korea were associated
with activities in intimate spaces [53]. Additionally, despite numerous COVID-19 prevention
guidelines in the early phase, many people ignored or forgot the principle of safe distances
and remained confused [54]. Furthermore, an increasing number of people are traveling
domestically due to closed international borders, and are engaging in activities that allow
them to leave their familiar spaces. Thus, people may feel crowded more acutely in a limited
space, despite social distancing. Regarding risk perception by leisure activity type, while
the risk of crowding was perceived more intensely in indoor settings such as culture and arts
activities, movies, and museums, it was low in outdoor spaces such as parks, mountains,
and beaches. Schlich, Robert, et al. [55] report that personal activities can be performed
with increasing routines, but daily activities and schedules become more complicated and
daily life is geared toward various pursuits and the balance of daily activities. This may be
explained by the unsafe behavior arising from the belief that the risk of airborne COVID-19
infection will be low during outdoor activities, based on people’s perception that the
infection rate is high in confined spaces [56,57]. However, since outdoor activities do not
eliminate the risk of infection, there is a need to increase the risk perception and adhere
to the given safety distances [58]. Kajosaari and Laatikainen [59] reported that indoor
sports facilities were the least accessed near homes and that specialized sports facilities
in larger neighborhoods with more space between dwellings were not always targeted.
Considering the wide distribution of leisure activity spaces, population-level research on
accessibility to sports facilities was found to be affected by larger-scale analyses [60,61] or
other environments in everyday life, such as occupations and workplaces. Mackenbach,
Joreintje D., et al. [62] found that that the availability of outdoor leisure activity facilities in
the neighborhood was related to leisure activities, and that their selection was an important
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factor. This may be interpreted as individuals with high levels of leisure time tending to
choose places closer to home in a specific neighborhood because of their preference for
a space with leisure activity facilities. The aforementioned risk factors will likely exert
a negative influence on satisfaction with leisure activities. Eventually, leisure activities
must be conducted with confidence and a high-risk perception by adhering to accurate
preventive guidelines. It is also necessary to ascertain the relationship between perceived
crowding, risk perception, and preventive behavior. Since risk perception is a major factor
with a significant impact on behavior, it should be further subdivided and investigated in
future research.

5. Conclusions

This study empirically confirmed, using spatial proximity, the effect of leisure activity
participants’ perceived crowding and risk perceptions on their leisure activities in the
COVID-19 pandemic. The study results revealed that perceived crowding is not directly
associated with reducing people’s participation in leisure activities. However, it has an
indirect effect of decreasing participation by reducing the enjoyment of leisure activities
due to fears of risk of infection through crowding.

In the COVID-19 context, it is difficult to avoid the crowding of spaces where people
spend significant amounts of time due to restrictions on outside activities, with risk percep-
tion reducing participation in leisure activities. This highlights the importance of making
efforts to reduce perceived crowding in leisure activity spaces. The practical implication
of the finding that people perceive crowding and are aware of the presence of risk in
the currently imposed social distancing is that social distancing must be reviewed to suit
individual leisure activities. Each leisure activity space must implement a thorough body
temperature check and safe disinfection procedure, and all leisure activity participants
must always wear a mask [46]. Limiting the number of participants per hour may also be a
good method to prevent crowding. More efforts must be geared toward setting strategic
social distancing and path separation based on spatial proximity zones. Thus, people can
gain confidence that crowding in leisure activity spaces is not directly associated with
a high risk of infection and the number and array of the users of the related spaces. In
addition, when leisure activity spaces safely return to their active services, leisure activity
participants’ satisfaction with the adherence to safety requirements will be enhanced. As
shown by the findings of this study, crowding in leisure activity spaces can reduce leisure
activity participants’ interests in leisure activities due to an increase in wait time and a
decrease in enjoyment due to crowding. Therefore, it is necessary to instill in leisure activity
participants the belief that even a crowded leisure activity space can be a safe place for an
enjoyable experience.

This study sought to identify the distance perceived to be safe for participation in
leisure activities by crowding-related risk perceptions based on spatial proximity. However,
it faced limitations in sampling and conducting the survey due to COVID-19 restrictions.
In addition, there is no possibility of feeling more congested in sports centers or areas with
a weaker distribution of cultural life. If there is only one sports center in an area, there
will be more people but if there is a variety of sports centers in an area, people will be
dispersed and feel less crowded. Future research should objectively categorize the degree
of perceived crowding and risk perception for more accurate observations, and conduct
longitudinal investigations according to various situational factors.
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