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Abstract.  The study examined the impact of perceptions toward 
coronavirus disease 2019 (COVID-19) and participation in physical 
activity (PA) among university students (73 males and 77 females) in 
Seoul, South Korea.  An online questionnaire based on an Extended 
Health Belief Model was used to collect data for a gender-stratified 
multiple regression analysis, which revealed that both male and female 
students (β = 432 and 396; p-value <0.01 and <0.05, respectively) were 
more participatory in vigorous PA if they had higher self-efficacy.  Male 
students participated more in moderate (M)PA when they perceived 
fewer barriers to PA (β = -161, p-value <0.05), while females took part 
in MPA when they perceived a low risk of COVID-19 infection (β = 
-76, p-value <0.05).  The findings of this research, highlighting the 
different perceptions on COVID-19 and PA participation among male 
and female university students, can form a basis for developing effective 
intervention programs in future pandemics in South Korea. 
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INTRODUCTION

The World Health Organization 
( W H O )  o ffi c i a l l y  d e c l a r e d  t h e 

spread of coronavirus disease 2019 
( C O V I D - 1 9 )  a  g l o b a l  p a n d e m i c 
on 11 March 2020 (WHO, 2020) .  
I n  r e s p o n s e ,  t h e  i n t e r n a t i o n a l 
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community collaborated to develop 

and distribute COVID-19 vaccines at 

unprecedented speed, significantly 

reducing the risk of severe illness 

(Sagg, 2022).  However, COVID-19 

continues to persist as new variants 

e m e r g e ,  s u s t a i n i n g  t h e  r i s k  o f 

future  large-scale  publ ic  heal th 

threa ts  (Otto  e t  a l ,  2021 ;  WHO, 

2023).   Since the virus primarily 

spreads through close contact with 

infected individuals, governments 

w o r l d w i d e  h a v e  i m p l e m e n t e d 

various pandemic control measures, 

including social distancing, contact 

t rac ing  and temporary  c losures 

of public facil it ies.   While these 

measures were effective in curbing 

t h e  s p r e a d  o f  t h e  v i r u s ,  t h e y 

also disrupted daily l ife,  caused 

economic downturns and increased 

s o c i a l  i s o l a t i o n  ( A m a t r i a i n -

Fernández et al, 2020; Ammar et al, 

2020). 

R e s t r i c t i o n s  o n  a c c e s s  t o 

recreational facilit ies and public 

spaces reduced physical  activity 

(PA) time and dramatically increased 

sedentary time.  A 2020 national 

sports participation survey during 

the pandemic in Korea reported a 

significant decline in PA compared 

t o  2 0 1 9  ( M C S T ,  2 0 1 9 ;  M C S T , 

2020).  The top three reasons cited 

were limited time for PA (56.9%), 

restricted access to PA faci l i t ies 

(36 .1%) and concerns related to 

c o n t r a c t i n g  C O V I D - 1 9  ( 3 6 . 0 % ) 

(MCST, 2020).  Notably, the Korean 

government classified PA facilities 

and gyms as high-risk spaces for 

viral  t ransmission and imposed 

t e m p o r a r y  c l o s u r e s ,  r e d u c i n g 

a c c e s s i b i l i t y  a n d  p a r t i c i p a t i o n 

o p p o r t u n i t i e s  ( R o h  e t  a l ,  2 0 2 3 ; 

MOHW, 2020).

College students were among 

the population most affected during 

t h e  C O V I D - 1 9  p a n d e m i c .  T h e y 

faced disruptions, such as a shift to 

online learning, cancellation of in-

person classes, restrictions on social 

g a t h e r i n g s  a n d  e x t r a c u r r i c u l a r 

activities, including job searching, 

d e b a t i n g  a n d  s p o r t s  a c t i v i t i e s . 

T h e s e  d i s r u p t i o n s  s i g n i fi c a n t l y 

decreased the overall level of PA 

among college students,  as they 

adopted unhealthy behaviors that 

i n c l u d e  o ve r e a t i n g ,  c o n s u m i n g 



154

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

Vol 57  No.1  January-February  2026

processed foods and engaging in 

sedentary activities (Ammar et al, 

2020;  Romero-Blanco  et  a l ,  2020; 

Robinson et al, 2021). While college 

students  are general ly healthier 

than other age groups, the health 

behaviors  during this  formative 

period are crit ical  to their long-

term well-being. Since regular PA 

is essential for strengthening the 

immune system and maintaining 

good health (Poobalan et al, 2010; 

Sallis and Pratt, 2020; da Silveira 

e t  a l ,  2021) ,  researchers  should 

explore strategies to promote stable 

PA habits and address the reduction 

i n  PA  l e ve l s  u n d e r  t h e  c u r r e n t 

circumstances.

T h e o r e t i c a l  s t u d i e s  a r e 

crucial for identifying the factors 

that  influence  PA behavior  and 

effective methods for determining 

effective intervention strategies. 

We l l - v a l i d a t e d  t h e o r i e s  h a v e 

been ins t rumenta l  in  des igning 

and implementing interventions 

b y  r e v e a l i n g  t h e  v a r i a b l e s 

influencing PA behavior and their 

m e c h a n i s m s  ( N i g g  e t  a l ,  2 0 1 2 ; 

Sheeran  e t  a l ,  2017) .   However , 

earlier research faced challenges, 

including inconsistent application 

of theories, partial investigations 

due to study constraints and an 

overemphasis on only a few key 

v a r i a b l e s  w i t h  c a f e t e r i a - s t y l e 

theorizing (Harrison  e t  a l ,  1992; 

Abraham and Sheeran, 2005; Nigg 

and Jordan, 2005; Rhodes and Nigg, 

2 0 1 1 ) .  T h e s e  i s s u e s  c a n  r e d u c e 

the effectiveness of interventions 

and weaken the predictive power 

of  theoretical  models .  However, 

several researchers have addressed 

t h e s e  c h a l l e n g e s  b y  i m p r o v i n g 

the consistency of the theoretical 

f r a m e w o r k s  a n d  t h e  d e fi n i t i o n 

of key variables, leading to more 

r e l i a b l e  i n t e r ve n t i o n  o u t c o m e s 

(Rhodes and Pfaeffli, 2010; Rhodes 

et al, 2012).

A Health Belief Model (HBM) 

has  been  developed to  ident i fy 

b e h a v i o r  d e t e r m i n a n t s  a t  t h e 

individual and community levels 

(Cao  e t  a l ,  2014 ;  Harr ison  e t  a l , 

1992).   As the theory centers on 

individuals’ perception of disease 

risk, HBM has been widely applied 

to reduce risk-related behaviors, 
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including vaccinations,  diabetes 

self-management, use of condoms, 

m e d i c a t i o n  a d h e r e n c e ,  a n d  PA 

(Harrison  et  al ,  1992;  Carpenter, 

2010) .   HBM posi ts  severa l  key 

constructs: perceived susceptibility, 

which  re fers  to  an  individual ’ s 

belief of their risk of contracting 

a  d i s e a s e ;  p e r c e i v e d  s e v e r i t y , 

bel ie f  o f  the  ser iousness  o f  the 

condit ion and i ts  consequences; 

perceived benefits ,  bel ief  that  a 

specific behavior can reduce risk 

o r  m i t i g a t e  t h e  c o n d i t i o n ;  a n d 

perceived barriers ,  bel ief  of  the 

obstacles or costs associated with 

adopting the behavior.  Together, 

these  percept ions  influence  the 

likelihood of engaging in health-

promoting behaviors (Carpenter, 

2010; Skinner et al, 2015). 

T o  e n h a n c e  t h e  m o d e l ’ s 

p r e d i c t i v e  p o w e r ,  a d d i t i o n a l 

constructs  have been proposed, 

such as self-efficacy - the confidence 

in one’s ability to execute a specific 

behavior,  forming the Expanded 

H e a l t h  B e l i e f  M o d e l  ( E H B M ) 

(Strecher et al, 1986; Rosenstock et 

al, 1988; Carpenter, 2010; Skinner 

et al ,  2015; McArthur  et al ,  2018).  

As self-efficacy has proven to be a 

strong predictor of health behavior, 

validated by measurement tools, 

EHBM provides a robust framework 

f o r  d e ve l o p i n g  a n d  e va l u a t i n g 

interventions aimed at increasing 

PA participation (Noar et al, 2007).

In this paper, we applied the 

EHBM to explore how perceptions 

r e l a t e d  t o  C O V I D - 1 9  a n d  PA 

influence participation in PA among 

Korean university students during 

the COVID-19 outbreak.  Findings 

from this  research may be used 

to support  the maintenance and 

p r o m o t i o n  o f  PA  p a r t i c i p a t i o n 

among Korean university students 

and to provide empirical evidence to 

inform academic research and policy 

recommendations for designing PA 

i n t e r ve n t i o n s  t a r g e t i n g  K o r e a n 

young adults, including university 

students.

MATERIALS AND METHODS

Data collection

A cross-sectional  survey was 

conducted  us ing  Google  Forms 
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because in-person data collection 
w a s  n o t  f e a s i b l e  d u r i n g  t h e 
COVID-19 outbreak. We recruited 
participants who were enrolled at a 
university in Seoul, South Korea. To 
recruit participants, an email was 
sent to all registered undergraduate 
students (n = 21,163), containing a 
survey link and specific information 
o n  t h e  r e s e a r c h ,  i n c l u d i n g 
research objectives, questionnaire 
information and data  col lect ion 
procedures.  Participants (73 and 
77 males and females, respectively) 
were then given access to the URL 
a n d  t h e  q u e s t i o n n a i r e .   E i g h t y 
p a r t i c i p a n t s  w e r e  s e l e c t e d  b y 
d r a w i n g  l o t s  t o  r e c e i ve  a  g i f t .  
Survey  da ta  were  co l l ec ted  for 
2  we e k s  i n  M a y  2 0 2 1  t o  a v o i d 
extremely cold or hot weather in 
South Korea  that  might  restr ic t 
students from participating in the 
PA.

Measurement tools

The dependent variable of this 
s tudy was the t ime spent  in  PA 
participation per week.  We analyzed 
moderate PA (MPA) and vigorous 
PA (VPA) separately in an attempt 

to identify different aspects of PA 

participation according to the type 

of PA under COVID-19 conditions.  

T o  m e a s u r e  PA  p a r t i c i p a t i o n 

t ime,  the Recreation,  Sport ,  and 

L e i s u r e - T i m e  P h y s i c a l  A c t i v i t y 

questionnaire of the International 

Physical  Act ivi ty  Quest ionnaire 

(IPAQ) long version was used (Craig 

et al, 2003).  Participants were asked 

to  respond to  both  open-ended 

ques t ions ,  such  as  “How many 

days do you participate in MPA/

VPA?” and “How much t ime do 

you part ic ipate  in MPA/VPA on 

that day on average?”.  These two 

t y p es  o f  PA p ar t i c ip a t ion  h ave 

been predicted by HBM constructs.  

T o  m e a s u r e  E H B M  c o n s t r u c t s , 

ins t ruments  were  appl ied  f rom 

p r e v i o u s  s t u d i e s ;  s p e c i fi c a l l y , 

w e  a d o p t e d  t h e  q u e s t i o n n a i r e 

of  Champion (1984)  to  measure 

p e r c e i v e d  s u s c e p t i b i l i t y  a n d 

severity, the Tergerson and King 

(2002)  instrument  for  perceived 

benefits and barriers, and the self-

efficacy questions of  Garcia  and 

King (1991).

T o  m e a s u r e  p e r c e i v e d 
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suscept ib i l i ty  to  COVID-19 ,  we 

a s k e d  s t u d y  p a r t i c i p a n t s  h o w 

they perceived the possibility of 

contrac t ing  COVID-19  (eg ,  “My 

chances of getting COVID-19 are 

great”).  However, due to the low 

reliability of the measurement for 

perceived susceptibi l i ty  in  both 

male (α = 0 .55)  and female (α = 

0.63) students, we analyzed three 

questions independently for male 

s tudents  and two quest ions  for 

female students.   The perceived 

severity of COVID-19 was measured 

using five items, with an α of 0.83 

and 0 .74  for  males  and females 

r e s p e c t i ve l y  ( e g ,  “ T h e  t h o u g h t 

o f  COVID-19  scares  me”) .   The 

p e r c e i v e d  b e n e fi t s  o f  t h e  PA 

participation scale consisted of six 

items (eg, “PA reduces my stress”) 

w i t h  a n  α  o f  0 . 8 2  a n d  0 . 7 8  f o r 

males  and females  respect ively.  

T h e  p e r c e i v e d  b a r r i e r s  t o  PA 

participation were measured via 

five quest ions  (eg ,  “PA is  t ime-

c o n s u m i n g . ” )  w i t h  a n  i n t e r n a l 

reliability α of 0.77 and 0.71 for males 

and females respectively.  Finally, 

sel f -efficacy of  PA part ic ipat ion 

consisted of seven items (eg, “I can 

engage in PA when tired”) with an 

internal reliability coefficient α of 

0.85 and 0.87 for males and females 

respectively.  All EHBM items were 

evaluated using a six-point bipolar 

Likert-type scale from -3 (strongly 

disagree)  to  3  ( s t rongly  agree) , 

excluding a midpoint. 

Statistical analysis

All  analyses were performed 

separately for male and female data 

to identify any sex differences.  A 

multiple regression analysis method 

was used to analyze answers to 

t h e  r e s e a r c h  q u e s t i o n s .   T h e r e 

we r e  n o  m i s s i n g  va l u e s  w i t h i n 

the col lected data.   The amount 

of PA participation per week, the 

dependent variable, was calculated 

using the Metabolic Equivalent of 

Task (MET) level to measure PA 

intensity (Sjostrom et al, 2005), as 

follows: 

Amount of MPA participation per week = 4.0 × minutes of MPA per day × days per week

Amount of VPA participation per week = 8.0 × minutes of VPA per day × days per week
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T h e  i n t e r n a l  c o n s i s t e n c y  o f 
m e a s u r e m e n t s  o f  i n d e p e n d e n t 
v a r i a b l e s  w a s  a s s e s s e d  u s i n g 
Cronbach’s  α .   Descr ipt ive  and 
frequency analyses were used to 
produce a statistical summary of 
the demographic properties and 
theoretical components.  Pearson’s 
correlation analysis was applied to 
investigate the potential correlations 
among the main variables and to 
assess the discriminant validity of 
the questionnaire.  All processes 
were performed using SAS version 
9.4 (SAS Institute Inc, Cary, NC).

Ethical considerations 

The study protocol was approved 
by the Institutional Review Board 
of Seoul National University, South 
Korea (IRB No. 2104/002-020).

RESULTS 

Male students spent less time on 
VPA but more on MPA compared to 
female students (Table 1).  Among 
the EHBM items, perceived benefits 
of  PA part ic ipat ion showed the 
highest  average scores  for  both 
males (1.7 ± 0.9) and females (1.4 
±  1 . 1 ) .   I n  c o n t r a s t ,  p e r c e i ve d 

possibility of contracting COVID-19 
in current health status received the 
lowest average scores for both male 
(-1.5 ± 1.5) and female students (-1.3 
± 1.6).   While self-efficacy of PA 
participation had positive values for 
both sexes, perceived susceptibility 
of COVID-19 and perceived barriers 
of PA participation had negative 
values.  Perceived severity was also 
rated negatively by male students 
(-0.2 ± 1.5), while was not in female 
students (0 ± 1.2). 

Correlat ion coefficients  were 
calculated to identify the strength 
and direction of the relationships 
among the variables for male and 
f e m a l e  s t u d e n t s  ( Ta b l e s  2  a n d 
3 ) .   I n  b o t h  g r o u p s ,  p e r c e i ve d 
susceptibility, perceived severity, 
a n d  p e r c e i v e d  b a r r i e r s  w e r e 
negatively associated with both VPA 
and MPA participation,  whereas 
perceived benefits and self-efficacy 
were posi t ively  associated with 
PA.  Overall, the magnitudes of the 
correlations for perceived benefits, 
b a r r i e r s ,  a n d  s e l f - e ffi c a c y  we r e 
stronger than those for perceived 
s u s c e p t i b i l i t y  a n d  p e r c e i v e d 
severity. 
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To examine  the  influence  o f 
E H B M  c o n s t r u c t s  o n  V PA  a n d 
MPA participation in each group, 
multiple regression analyses were 
conducted.  Among the six EHBM 
items,  male students were more 
likely to participate in VPA when 
they had a higher self-efficacy in 
PA participation (β = 433, p-value 
<0.01), and more likely to engage in 
MPA when they confronted fewer 
barriers to PA (β =  -161,  p-value 
<0.05) (Table 4).  Among a similar 
set of EHBM items, female students 
were  more  l ike ly  to  part ic ipate 
i n  V PA  w h e n  t h e y  h a d  h i g h e r 
sel f -efficacy in  PA part ic ipat ion 
(β = 396, p-value <0.05), similar to 
male students.  However, female 
students were more likely to take 
part in MPA when they believed 
that  they would not  be infected 
with COVID-19 (β  = -76,  p-value 
<0.05) (Table 5).

DISCUSSION

W e  i n v e s t i g a t e d  h o w 
perceptions regarding COVID-19 
and PA influenced participation in 
PA among South Korean university 
students using the EHBM.  EHBM 

is a well-known, useful framework 
for  predict ing behavior and has 
been used by many researchers to 
examine PA participation among 
various populations (Asri l  e t  a l , 
2 0 2 0 ;  K a u s h a l  e t  a l ,  2 0 2 1 ;  O r j i 
e t  a l ,  2012) .   I t  is  a  part icularly 
u s e f u l  t o o l  f o r  e x a m i n i n g  t h e 
impact of individuals’ perceptions 
on preventive behavior  in  r isky 
s i t u a t i o n s ,  s u c h  a s  t h e  t h r e a t 
to  hea l th  dur ing  the  COVID-19 
pandemic.  Unlike other diseases 
studied using EHBM, COVID-19 
is an aerosol-borne communicable 
disease and can lead to mortality 
(Buonanno  et al ,  2020; Tang  et al , 
2020).  Therefore, health authorities 
in many affected countries  have 
advocated a policy of self-isolation, 
ie ,  a  “ lockdown” (Atalan,  2020 ; 
Onyeaka  e t  a l ,  2021) .   S tudents 
have to rely on the online/remote 
mode of teaching.  Those attending 
colleges/universities become more 
inactive, as many of their normal 
a c t i v i t i e s  i n v o l v i n g  g a t h e r i n g s 
of  any kind (eg ,  c lasses ,  sports , 
clubs, and other such activities) are 
prohibited during the COVID-19 
outbreak.  In this context, their PA 
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participation or lack thereof could 
ultimately lead to the development 
of lifelong habits, both good and 
bad, with potential impacts on their 
physical and mental health. 

Our results indicated differences 
in the perceptions of COVID-19 and 
PA, and how they influence male 
and female students’ involvement 
in  MPA and VPA.   Among both 
sexes,  sel f -efficacy played a key 
role in VPA participation.  When 
f a c e d  w i t h  d i s t u r b i n g  f a c t o r s 
o r  e n v i r o n m e n t a l  b a r r i e r s  t o 
PA  p a r t i c i p a t i o n ,  p e o p l e  w i t h 
confidence tend to overcome them.  
Previous studies on predicting PA 
behavior  us ing  EHBM reported 
similar results, namely a significant 
influence  o f  se l f -efficacy  on  PA 
among healthy and sick populations 
(von Ah  et  al ,  2004; Gammage  et 
a l ,  2012 ;  Garza  e t  a l ,  2013 ;  Sas-
Nowosielski et al, 2013; Saghafi-Asl 
e t  a l ,  2020) .   In  part icular ,  se l f -
efficacy is the strongest predictor 
o f  y o u n g  a d u l t s ’  PA  b e h a v i o r 
(von Ah et al, 2004).  Some of the 
p o p u l a r  s p o r t i n g  a c t i v i t i e s  f o r 
Korean university students, such as 
badminton, basketball and soccer, 

are included among the categories 
V PA .   T h e  C O V I D - 1 9  e p i d e m i c 
p r e s e n t s  a d d i t i o n a l  b a r r i e r s  t o 
p a r t i c i p a t i n g  i n  t h e s e  V PA s  a s 
compared to activities considered 
M PA s .   D u r i n g  t h e  C O V I D - 1 9 
outbreak, university students were 
prohibited from participating in 
sport ing  ac t iv i t ies  wi th  f r iends 
or  c lubs  at  their  schools  by the 
social distancing rules mandated 
by the South Korean authorit ies 
(Chen  et  al ,  2021; Lee Ludvigsen 
e t  a l ,  2023) .   In this  constrained 
s i t u a t i o n ,  s t u d e n t s  w h o  h a d 
stronger confidence and trust  in 
their own ability to undertake PA 
would be able to participate in VPA 
regardless of perceived obstacles.

Regarding MPA and perceptions, 
male students had lower perceived 
barriers resulting in greater MPA 
p a r t i c i p a t i o n ;  w h e r e a s  f e m a l e 
students were more likely to engage 
in MPA when they perceived that 
they would not become infected 
with COVID-19.  These results are 
similar to those from a previous 
study showing that female students’ 
PA is influenced by their perceived 
susceptibility to a disease, while that 



167

RISK PERCEPTION AND PHYSICAL ACTIVITY

Vol 57  No.1  January-February  2026

of male students is predicated by 

their perceived barriers (Gammage 

et al, 2012). 

Considering that Korean male 

s tudents  en joy team sports  and 

fi t n e s s  t r a i n i n g ,  t h e  C O V I D - 1 9 

outbreak in itself  would present 

a  c o n s i d e r a b l e  b a r r i e r  t o  PA 

participation.  Ashton  et al (2017) 

noted that young men are generally 

m o t i va t e d  t o  p a r t i c i p a t e  i n  PA 

for  the i r  phys ica l  hea l th ,  spor t 

performance and appearance  of 

par t ic ipat ing  in  PA,  a  behavior 

subject to peer influence, financial 

status  and t ime constraint .   On 

the  other  hand,  young females ’ 

i n v o l v e m e n t  i n  M P A  m a y 

b e  g o ve r n e d  b y  t h e i r  p e r s o n a l 

health concerns,  as they tend to 

worry about health risks and are 

motivated by the perceived benefits 

f o r  p r e ve n t i n g  n e g a t i ve  h e a l t h 

outcomes (Egli et al, 2011; McQueen 

et al, 2008).  This suggests that the 

concern of contracting COVID-19 

would be  a  predic tor  of  female 

students’ MPA participation. 

Originally, EHBM hypothesizes 

t h a t  i n d i v i d u a l s  w i t h  a  h i g h e r 

perceived susceptibility are more 
receptive to health behaviors (Brug 
e t  a l ,  2009 ;  Durham  e t  a l ,  2012 ; 
Park  e t  a l ,  2010) .   However ,  PA 
b e h a v i o r  d u r i n g  t h e  C O V I D - 1 9 
pandemic differs in that this virus 
is a potentially fatal communicable 
disease easily spread by air through 
i n h a l a t i o n  f r o m  u n s u s p e c t e d 
nearby sources (Anonymous, 2020; 
Ram  et  al ,  2021).   Korean female 
s t u d e n t s  m a y  f e e l  v u l n e r a b l e 
during or even before PA among 
o t h e r  i n d i v i d u a l s ,  d e s p i t e  PA 
being a preventive measure against 
C O V I D - 1 9  ( C l e m e n t e - S u á r e z  e t 
a l ,  2022 ;  Jakobsson  e t  a l ,  2020) .  
Considering that women are more 
than twice as likely to be cautious 
about risks than men (Galasso  et 
al, 2020; Pawlowski et al, 2008), it 
is reasonable to expect that female 
s t u d e n t s  w o u l d  c o n s i d e r  t h e i r 
heal th  s tatus  and suscept ibi l i ty 
before participating in PA during 
the COVID-19 pandemic.

Contrary to expectation, female 
s t u d e n t s  we r e  r e l a t i ve l y  m o r e 
likely to participate in VPA than 
their male counterparts.   Female 
students have healthier habits than 
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males regarding PA participation, 
even though they have perceived 
barriers (Wallace, 2002; Denton et 
al, 2004; Juniper et al, 2004; Neils-
Strunjas et al, 2021).  Furthermore, 
female students’ PA may engender 
relatively lower risk, as most young 
Korean women enjoy individual 
types of PA, such as yoga, Pilates 
and fitness training whereas Korean 
male students mainly participate 
in VPA through team sports, such 
as basketball ,  futsal ,  and soccer 
( M C S T,  2 0 2 0 ) .   T h e  e m e r g e n c e 
o f  C O V I D - 1 9  r e s u l t e d  i n  m a l e 
s t u d e n t s  b e i n g  r e s t r i c t e d  f r o m 
u s i n g  s p o r t s  f a c i l i t i e s / g y m s  o r 
gathering for sports activities both 
i n t r a -  a n d  e x t r a m u r a l .   H e n c e , 
male students needed to overcome 
more obstacles  to  part ic ipate  in 
VPA.  In addition, differences in 
socioeconomic, demographic, and 
psychosocia l  factors ,  as  wel l  as 
indiv idual  l i f es tyle ,  may  cause 
dissimilarities between the sexes in 
the types of PA (von Bothmer and 
Fridlund, 2005). 

To the best of our knowledge, 
this is the first theoretical study of 
the influence of COVID-19-related 

risk perceptions on PA behaviors.  
Although EHBM is a widely used 
tool to predict preventive behaviors 
a g a i n s t  d i s e a s e s ,  t h e r e  i s  n o 
previous report on the use of EHBM 
in a pandemic context.  COVID-19 
i s  d i s t i n c t  f r o m  o t h e r  d i s e a s e s 
tha t  have  been  inves t iga ted  by 
EHBM over the past 70 years, and 
this  requires a new approach to 
determine the relationship between 
risk perceptions of COVID-19 and 
PA behavior.  We believe that the 
application of EHBM will increase 
in the future to predict behaviors 
in  COVID-19  and o ther  s imi lar 
pandemics ,  and in  the  range of 
predictors utilized.

However, our study had several 
l imi ta t ions .   F i rs t ly ,  th is  was  a 
cross-sectional study, and causal 
relationships should be interpreted 
with caution.  A longitudinal study 
is necessary to clarify the various 
associations.  Secondly, because all 
data analyzed in this paper were 
co l lec ted  through se l f - repor ted 
questionnaires, this might reflect 
social  desirabi l i ty and biases in 
reca l l  and/or  response .   Future 
s t u d i e s  s h o u l d  c o n s i d e r  u s i n g 
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objective measurements to evaluate 
PA  p a r t i c i p a t i o n .   T h i r d l y ,  t h e 
level  o f  genera l izabi l i ty  of  th is 
research was limited because the 
data were col lected by students 
only from two departments of  a 
single university in South Korea.  
The sample size was not sufficiently 
l a r g e  f o r  g e n e r a l i z a t i o n .   We 
r e c r u i t e d  p a r t i c i p a n t s  t h r o u g h 
email invitations (n = 21,163) and 
c o n d u c t e d  t h e  s u r v e y  u s i n g  a 
website platform (ie, Google Forms), 
d u e  t o  C O V I D - 1 9  r e s t r i c t i o n s 
on in-person data collection.  In 
addition, students’ limited use of 
the university email account as a 
primary communication channel 
a n d  r e d u c e d  e n g a g e m e n t  w i t h 
campus-related activities during 
the COVID-19 outbreak may have 
contributed to the relatively low 
response rate (0.71%).  Nevertheless, 
the statistically significant findings 
f r o m  t h i s  s t u d y  s t i l l  o ff e r e d  a 
meaningful  contr ibut ion  to  our 
u n d e r s t a n d i n g  o f  t h e  K o r e a n 
university students’  perceptions 
of COVID-19 on their PA behavior. 

I n  c o n c l u s i o n ,  u s i n g 
t h e  E x p a n d e d  H e a l t h  B e l i e f 

M o d e l  ( E H B M ) ,  we  f o u n d  t h a t 

t h e  C O V I D - 1 9  s i t u a t i o n  h a d 

psychological and emotional effects 

o n  m o d e r a t e  p h y s i c a l  a c t i v i t y 

(MPA) participation among female 

students; whereas it impacted the 

physical barriers to male students’ 

engagement in MPA.  As regards 

vigorous physical activity (VPA), 

o n l y  s e l f - e ffi c a c y  a p p e a r e d  t o 

play  a  key  ro le  in  the  dec is ion 

to  part ic ipate ,  as  VPA required 

stronger motivation and intention to 

overcome barriers for participation.  

Future studies should focus on the 

roles  of  r isk  percept ions  on PA 

participation to assist in designing 

more effective programs promoting 

PA part ic ipat ion among Korean 

university students in an epidemic 

o f  a  h i g h l y  c o n t a g i o u s  d i s e a s e 

w i t h  a  l a r g e  r a t e  o f  m o r b i d i t y 

and mortality, exemplified by the 

COVID-19 pandemic.
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