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This research aimed to explore the effects of physical activity and training routine on
mental health during the COVID-19 pandemic and the proclaimed emergency state
and curfew. To measure the mental health components of psychological distress and
subjective well-being, two studies were conducted on different samples: Study 1 during
the beginning of curfew in Serbia (N = 678) and Study 2 during the ending phase
(N = 398). The results of Study 1 showed that elite athletes as well as those with
high level of physical activity experienced the lowest distress. Furthermore, effects
of the changes in the training routine on distress among physically active individuals
depended on the level of sports participation with elite athletes who reduced trainings
showing lower anxiety compared to recreational athletes who reduced trainings as
well or kept the same training routine. Thus, we could conclude that in the early
stage of the pandemic, elite athletes showed better mental health and adaptability to
the crisis situation. Results of Study 2 showed that although all the participants had
decreased well-being during the curfew, compared to the period before the pandemic
and the curfew, there were no differences in well-being between elite and recreational
athletes, who had higher well-being compared to non-athletes. However, this effect
held both before and during the curfew showing that physically active individuals did
not additionally benefit from this decrease compared to the non-active. Furthermore,
athletes who became physically inactive showed lower well-being compared to those
who kept the same training routine. Thus, in the later stage of the pandemic, prolonged
physical inactivity had negative effects on mental health.

Keywords: coronavirus, COVID-19, training routine, athletes, distress, well-being, mental health

INTRODUCTION

Formally declared as a public health emergency of international concern, the outbreak of novel
coronavirus (COVID-19) originating in Wuhan, China has spread worldwide and reached the
level of a pandemic. To date (April 18th 2021), more than 139 million people have been infected
and more than 2.9 million have lost their lives due to COVID-19 (WHO, 2020a). In order to
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face the spread of coronavirus, authorities in almost all countries
worldwide proclaimed health-protection measures. In Serbia, the
first case was officially confirmed on March 6th. Due to the
rapid spread of coronavirus, a nationwide state of emergency
was declared on March 15th. Soon, additional measures were
introduced, such as curfew and prohibition of all gatherings
in public places and sports courts. The emergency state and
lockdown were dismissed on May 6th. Measures such as social
distancing remained while prohibition of sports events was
canceled and then introduced again.

Many studies have pointed out that the COVID-19 pandemic
represents not only a major medical and economic crisis, but
also a challenge to mental health. According to WHO (2018),
mental health is “more than just the absence of mental disorders
or disabilities” such as anxiety and mood disorders for example,
and it also refers to “a state of well-being in which the individual
realizes his or her own abilities, can cope with the normal stresses
of life, can work productively and fruitfully, and is able to make
a contribution to his or her community.” Thus, mental health
includes both absence or low distress symptoms and indicators
of emotional, cognitive, and social well-being. Although health-
protection measures help reduce infection rates, changes in the
daily routine, social distancing, and reduced physical contact
with close people cause increasing mental issues like anxiety
and depression (Pappa et al., 2020). Widespread outbreaks
of coronavirus are associated with psychological distress and
symptoms (for a review see Rajkumar, 2020). A longitudinal
study in Germany showed that life satisfaction and positive
and negative affect did not change between December 2019
and March 2020, but did decrease in the period of March–May
2020 (Zacher and Rudolph, 2020). The authors explained the
surprising decreasing effect on negative affect by a decrease in
affective experiences due to demanding situations. However, over
time, people adapt to novel circumstances. For example, in one
study in Serbia, it was shown that worry, fear, anger, and boredom
decreased during the emergency state and curfew, from March
21th till April 24th (Sadiković et al., 2020).

While, up to a certain extent, fear, worry, and stress are
considered normal responses to perceived or real threats in the
face of uncertainty (WHO, 2020a), prolonged circumstances of
chronic stress and quarantine can lead to long-term adverse
mental health outcomes. For example, the previous crises and
times of uncertainty (e.g., SARS, H1N1 influenza) made us aware
of long-term mental health issues (e.g., Liu et al., 2012; Sprang
and Silman, 2013), which is aligned with more and more evidence
stemming from the current pandemic (e.g., Wang et al., 2020;
John et al., 2020). In Serbia, the existing data shows moderate to
extreme levels of stress, depression, and anxiety among one third
of the participants during the emergency state and the curfew
(Popov et al., 2021), as well as a significant proportion of those
seeking mental health help due to anxiety (Stašević-Karličić et al.,
2020). Moreover, it was shown that a diagnosis of COVID-19
itself, and consequential physical distancing, was associated with
feelings of isolation and loneliness (Galea et al., 2020).

Physical activity is most often regarded as an effective coping
strategy (Schaal et al., 2011). Unsurprisingly, it is at the top
of the list of WHO recommendations, especially when dealing

with stressful situations and/or periods, such as COVID-19-
induced distress (WHO, 2020b). In this study, we explored the
effects of physical activity on mental health during the COVID-
19 pandemic.

Physical Activity and Mental Health
To date, physical activity has been systematically associated with
mental health benefits (for a review see White et al., 2017)
and reduced symptoms of psychological distress, specifically,
depression and anxiety (e.g., Lawlor and Hopker, 2001; Jonsdottir
et al., 2010; Ekkekakis, 2015). To name a few, exercise has been
found to reduce negative mood and improve self-esteem and
cognitive function (Callaghan, 2004), as well as to moderately
reduce state and trait anxiety (Stubbs et al., 2017a,b). A mere hour
of exercise of any intensity per week has been found to be effective
in preventing depression (Harvey et al., 2018). Furthermore,
aerobic exercise has emerged as an effective antidepressant
intervention (Morres et al., 2019).

That, however, does not mean that individuals highly engaged
in sports, i.e., athletes, are immune to mental health problems. As
Rice et al. (2016) reported in the first systematic narrative review
based on several national studies, generalized anxiety was the
highest prevalent disorder found in both male and female athletes
(e.g., 8.6% among French athletes, see Schaal et al., 2011; 15%
among Australian athletes, see Gulliver et al., 2015). In the case
of depression, results suggesting lower rates for the prevalence of
depression, but they were somewhat inconsistent (from less than
3% among French, see Schaal et al., 2011; to 15% among all-sports
German athletes, see Nixdorf et al., 2016; to 26% in European
athletes, see Gouttebarge et al., 2015; and 27.2% in Australia,
Gulliver et al., 2015). However, an association was found with
several sport-specific factors, such as overtraining, injury, and
attribution after failure in a competition (Nixdorf et al., 2016).
While frequent anxiety symptoms are not surprising, given the
pressures inherent to a competitive environment and high-
standard goals (Schaal et al., 2011), lower rates of depression,
present to a non-negligible extent, provide further support to the
already known effectiveness in the prevention and treatment of
depressive symptoms (e.g., Lawlor and Hopker, 2001; Ekkekakis,
2015).

White et al. (2017) went a step further in explaining
these inconsistencies, suggesting that, based on their meta-
analytic study, engaging in different levels of physical activity
is not inevitably associated with better mental health indicators
and/or reduced symptoms, but that contextual factors should be
regarded as crucial to such a relationship. One of the important
contextual factors is the training routine (White et al., 2017).
In the light of the pandemic of COVID-19, two groups could
provide a better understanding of the effects of physical activity
on mental health – those previously engaged in physical activities,
but unexpectedly forced to a long-term pause or reduction
in their training routines, and those previously less active or
inactive, but highly encouraged to introduce physical activity into
their daily routine. In order to obtain a more comprehensive
insight into the effects of physical activity on mental health, it is
important to take into account its contextual counterparts, such
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as one’s level of sports participation, the intensity of one’s physical
activity, as well as the training routine.

Mental Health and the Level of Sports
Participation (Elite vs. Recreational
Athletes)
Although physical activity is considered to be undoubtedly
beneficial, concerns are rising that high-level athletes (elite or
professionals) are as susceptible to certain mental health issues as
the general population (Rice et al., 2016). However, the existing
literature is often confounded by the fact that many of the studies
conducted on the “athletic population” have been based on sports
college students and mainly female athletes (e.g., Schaal et al.,
2011). Moreover, many studies have failed to include reference
groups from recreational exercisers or the general population
(Reardon et al., 2019), making it hard to draw clear conclusions.

When considering incidence of mental health issues,
Gerber et al. (2011) showed that competing at an elite level
neither contributes to the risk of depressive symptoms or
additional distress nor can it be considered as a protective
factor (Gerber et al., 2011). Similar, Castillo et al. (2010)
suggested that high-level competition does not affect the
risk of developing psychopathological symptoms. However,
they found that perception of the situation matters and that
higher levels of competition perceived by athletes is to be
associated with a lower incidence of symptoms and a higher
level of well-being. Additionally, Shirvani et al. (2015) showed
that semi-professional athletes were prone to more adaptive
emotion regulation strategies, compared to amateur athletes.
In contrast, Peluso and Andrade (2005) showed that more
intense physical activity performed at professional/elite levels
can compromise mental health.

However, when considering specific stressors, the results seem
to differ and highlight the presence of mental issues among elite
athletes. In fact, Gulliver et al. (2015), for example, found that
in increased stress situations (e.g., overtraining or injuries), elite
athletes were more likely to experience symptoms of mental
disorders than the general population, but no comparisons were
made with recreational exercisers. Similarly, Oztekin et al. (2008)
reported that professional athletes scored higher on depression
than amateurs before and after injury-related surgery. Apart from
injury, retirement, aging and competitive failure were found
to precipitate depression (Reardon and Factor, 2010). Some
authors (Cresswell and Eklund, 2007; Hughes and Leavey, 2012)
explained that the elite sport environment limits the ways of
shaping one’s identity in the way that it generates an “identity
foreclosure” (Hughes and Leavey, 2012, p. 95). Therefore, when
the athletic identity is threatened to be removed, e.g., due to
injury or retirement, there is a higher risk for elite athletes to
experience psychological distress and other mental health issues.
Together, these results may suggest that, while elite levels of
sport participation are not a default risk factor for mental health
problems and that prolonged exposure to pressures might lead
elite athletes to adapt and become better at emotion regulation,
the context of bigger or unexpected stressors might put elite
athletes at a higher risk of psychological distress. This could

reflect greatly on athletes’ ways of coping with the unpredictable
situation caused by the current COVID-19 pandemic.

Having in mind the prevalence of mental health issues related
to sport-specific stresses and challenges among elite athletes,
it is justified to wonder whether exercise is only beneficial up
to a certain point and whether elite athletes are actually more
susceptible to mental health problems due to chronic exposure to
stresses and pressures (e.g., Peluso and Andrade, 2005; Cresswell
and Eklund, 2007; Hughes and Leavey, 2012). In other words,
the beneficial psychological effects of physical activity may be
limited to individuals at the recreational (or sedentary) level,
while in the context of elite sports, those unique stressors might
have detrimental effects. Conversely, another possibility could
be considered. As elite athletes are frequently characterized as
being able to adapt and thrive under pressure (Connaughton
et al., 2008), prolonged exposure to pressure could lead to better
adaptations in a unique stress situation, such as the current
COVID-19 curfew.

Mental Health and the Intensity of
Physical Activity
As mentioned above, many studies focusing on mental health
have failed to differentiate between elite and recreational athletes,
resulting in inconsistent results and limited conclusions about
the prevalence of psychopathological symptoms. Yet, another
confounding factor is the intensity of physical activity related
to specific sports. For example, although sports such as archery
require the same level of professionalism and commitment as
long-distance running, the intensity of physical activity and
the demands for high-level performance are very different. The
importance of the intensity of physical activity is particularly
visible in WHO (2020b) guidelines for the optimal effects on
well-being, suggesting 50–300 min of moderate-intensity or
75–150 min of vigorous-intensity physical activity per week
(Bull et al., 2020).

When it comes to the general population, a few studies that
have examined the relationship between the intensity of physical
activity and mental health have offered mostly inconsistent
results. One group of studies showed benefits of high or vigorous
physical activity. For example, Steptoe and Butler (1996) found
vigorous activity to be positively related to emotional well-being
regardless of sex, social class, and health status. Costigan et al.
(2019) found that light and moderate physical activity was not
associated with well-being, but that vigorous physical activity
was associated with more positive affect among adolescents. In
the context of COVID-19, results of a recent study showed
that participants performing high physical activity showed lower
values of state anxiety compared to participants performing
moderate or low physical activity (Frontini et al., 2021).

However, other groups of studies found that moderate-
intensity activity was the most beneficial activity level for
improving well-being (Netz et al., 2005), that it significantly
added to happiness (Downward and Dawson, 2016), that it could
reduce short-term physiological reactions to brief psycho-social
stressors (Taylor, 2000) and that it was positively associated
with subjective well-being compared to high-intensity physical
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Sokić et al. Physical Activity and Mental Health

activity which showed a negative effect (Wicker and Frick,
2015). There are also results showing that light-intensity physical
activity produced the highest overall subjective well-being, but
moderate-intensity was associated with the lowest overall value
of subjective well-being (Downward and Dawson, 2016). It
should be noted that Asztalos et al. (2012) found negligible
differences in perceived stress and emotional distress among
individuals engaging in different types of sports regarding
intensity, suggesting that “one-activity-fits-all” recommendations
are inappropriate.

It is worth noting that methodology-wise, the general
limitations of most of these studies are the use of a single
domain of mental health (e.g., happiness) and the lack of
comparison between all possible intensities of physical activity
(i.e., light, moderate, and vigorous, see Panza et al., 2019).
Furthermore, previous studies have mostly relied on heart
rate or accelerometry, which has been criticized for failing to
distinguish between different types of physical activity behaviors
(Timperio et al., 2004). More importantly, there seems to be no
study addressing this issue in the context of high-level sports
participation or distinguishing elite from recreational athletes.

The Current Study
Despite the fact that engagement in physical activity has been
related to good mental health (e.g., White et al., 2017), the effects
of physical activity and exercise routine on mental health in a
crisis such as a pandemic have been found to be inconsistent.
For example, Maugeri et al. (2020) found that 1 month into
the COVID-19 quarantine in Italy, physical activity decreased
and the reduction in physical activity had a profoundly negative
impact on psychological health and well-being. However, Zhang
et al. (2020) showed that the relation between life satisfaction
and the severity of COVID-19 in one’s local community was
surprisingly negative in people who exercised more during the
outbreak (more than 2.5 h per day). On the other hand, the
relation was not significant for people who exercised between 1
and 2.5 h and it was positive for people who exercised up to 0.5 h.

The COVID-19 pandemic and the introduced compliance
measures such as a lockdown or curfew are known to be
stressful for the general population (e.g., Rajkumar, 2020; Zacher
and Rudolph, 2020). The existing literature has suggested
that athletes are at a comparable risk for clinically significant
psychological distress as the general population (Putukian, 2016).
Moreover, there have been indications that it could be even more
detrimental for athletes, as the curfew forced many to give up
their daily routines. Many athletes had to suddenly halt their
training and competition participation.

Due to these inconsistent results, the goal of this research
was to further explore how this uncertain and undoubtedly
stressful situation caused by the COVID-19 pandemic could
impact the mental health of individuals at different levels of sports
participation and physical engagement. This study aimed to
determine whether the pandemic and the introduced compliance
measures put additional pressure on those engaging in high-
level sports (i.e., elite athletes), relative to those less involved
(i.e., recreational athletes or non-athletes), or whether those
moderately or highly involved in physical activity could be

more resilient in the time of a pandemic. Thus, the aim of
this research was to explore the effects of physical activity
and training routine on mental health during the coronavirus
pandemic and the proclaimed emergency state and curfew in
Serbia. In order to add an additional value, we sought to address
the above-mentioned methodological issues. We conducted two
studies in which different mental health domains were assessed.
Further, we employed a more comprehensive approach by taking
into account the intensity of physical activity besides sports
participation, and determined the mental health before and
during the emergency state and curfew.

STUDY 1

The aim of Study 1 was to explore the effects of physical
activity on psychological distress during the early stage of curfew.
Physical activity was assessed via two variables: (1) as a broad
measure of physical activity regarding sports participation with
a differentiation between non-athlete, recreational athlete, and
elite athlete participants, as in the majority of research, and (2) as
the intensity of physical activity (sedentary, moderate, and highly
active). Additionally, we tested the differences in psychological
distress depending on changes in the training routine during the
curfew among those who previously had a training routine, i.e.,
recreational and elite athletes. It could be assumed that athletes
are more adaptive to the context of stress, since the majority of
studies have revealed higher cognitive resources and extensive
experience of athletes (especially professional athletes) in coping
with anxiety contexts like competitions (Belinchón-deMiguel
et al., 2019). Thus, we expected that physically active participants
(both recreational and elite athletes) would have lower distress
during the curfew compared to non-athletes (H1). Due to the
conflicting results regarding mental health differences between
elite and recreational athletes (e.g., Peluso and Andrade, 2005;
Gerber et al., 2011), and the specific global effects of the pandemic
as a stressful event for everyone (e.g., Rajkumar, 2020), we did
not expect significant differences between elite and recreational
athletes. In line with the previous research (Frontini et al., 2021),
we further expected that those who performed higher intensity
of physical activity will experience less distress during curfew
compared to those who performed moderate or low intensity
of physical activity (H2). Finally, we hypothesized that both
recreational and elite athletes who did not change their training
routine will experience lower distress compared to those who
trained less or became inactive (H3). Since we do not expect
differences between the elite and recreational athletes, we also do
not expect that level of sports participation moderate the effects
of training routine on distress.

Method
Participants and Procedure
In total, 678 individuals (66.2% females, Mage = 35.85, SD
age = 12.45, age range 18–78) participated in the study.
The sample consisted of 20.5% (139) non-athletes, 64% (434)
recreational athletes, and 15.5% (105) elite athletes. These groups
were differentiated based on self-report question. Based on the
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self-report question, among the physically active, three groups
were formed regarding training routine during the pandemic and
the curfew: those who became inactive (79 or 14.7%), those who
reduced their trainings (399 or 74%) and those who kept the same
training routine (61 or 11.3%).

There were sex differences in the level of participation
[χ(2) = 63.63, p < 0.001] and the intensity of physical activity
[χ(2) = 21.13, p < 0.001], with males more often belonging
to the group of elite athletes and being more physically
active. Additionally, there were also age differences in the level
of sport participation with elite athletes were the youngest
[F(2,675) = 14.60, p < 0.001], while there were no significant
age differences regarding the intensity of physical activity
[F(2,669) = 12.24, p > 0.05]. In preliminary analysis, statistically
controlled sex and age did not have any influence to the obtained
effects, thus they are not included as control variables.

The measures were administered online, via social networks,
local online magazines, and sports-related websites. Data were
collected during the period between March 31st (3 weeks after
the declaration of a nationwide state of emergency and curfew)
and May 6th (when the emergency state and curfew officially
ended), while the majority of the sample (74%) fill the measures
until April 19st (fifth week of emergency state and curfew). The
study was approved by the Ethical Committee of Faculty of
Sport and Tourism.

This study is a part of a larger project which includes other
measures, but the participants completed measures that refer to
the current state first and then continued to the other trait-like
measures. The same sample was used in Popov et al. (2021),
although the aim of the study was different.

Measures
The Depression, Anxiety and Stress Scale (DASS-21; Lovibond
and Lovibond, 1995; the Serbian adaptation was available at
the official website1, and for further information about the
validation see Jovanovic̀ et al., 2014). The instrument consists
of three subscales: (1) depression, which assesses the degree
of dysphoria, hopelessness, low-self-esteem, anhedonia, and
passivity (α = 0.87); (2) anxiety, which refers to the subjective
feeling of situational anxiety, autonomic arousal, and skeletal
muscle tension (α = 0.87); and (3) stress, which measures
difficulties in relaxing, nervous arousal, and the tendency to be
easily agitated, irritable, and upset (α = 0.90). The participants
were asked to report how they felt during the previous week,
due to the emergency state and curfew-related changes in
daily functioning.

The Godin Leisure-Time Exercise Questionnaire (GLTEQ;
Godin and Shephard, 1985; adapted into Serbian language by
Pinc̀ir et al., 2020) is a self-report measure of weekly physical
activity. The original version measures the level of physical
engagement during the previous week, during one’s free time,
in duration exceeding 15 min. For the purpose of this study,
we adapted the instruction and asked for the level of intensity
before the emergency state. The measure differentiates between
three levels of physical activity: strenuous/vigorous (e.g., running,

1http://www2.psy.unsw.edu.au/dass/Serbian/DASS-SER.pdf

squash or roller skating), moderate (e.g., fast walking, easy
bicycling or tennis), and mild (e.g., yoga, easy walking or
archery). The weekly frequencies of mild activities are multiplied
by three, moderate by five, and strenuous activity by nine three
metabolic equivalents. The total sum of all these activities forms
a leisure activity score (fewer than 14 units – sedentary, 14–23
moderately active, and 24 or more – highly/vigorously active).

Additional multiple-choice question was added in order to
assess the changes in the routines of physical activity due to the
curfew (“Since the curfew was imposed, how has your training
routine been changed?”).

Results
Firstly, comparison between frequencies of the level of
participation and the intensity of physical activity was calculated
(Table 1). Results showed significant differences [χ2(4) = 235.48,
p < 0.001] with vigorously active participants including 100% of
elite athletes, followed by recreational athletes and non-athletes,
while sedentary participants included almost a half of non-
athletes. Since there are no moderately active and sedentary
participants among elite athletes, a fully interaction model in
two-way ANOVA with level of sport participation and intensity
of physical activity as between-subject factors is not possible,
thus we only reported separated one-way ANOVAs.

We obtained significant differences between the groups based
on the level of sport participation on all three dimensions
of psychological distress (Table 2). Post hoc Bonferroni tests
revealed that the lowest levels of anxiety, depression, and stress
were reported by elite athletes, followed by recreational athletes,
while the highest scores were reported by non-athletes.

We further inspected the differences in psychological distress
by taking into account the level of intensity of physical activity
our participants engaged in before the curfew. Again, significant
effects of the level of physical intensity were obtained on
all dimensions of psychological distress (Table 3). Post hoc
Bonferroni tests showed that vigorously active individuals,
compared to the moderately active, reported significantly lower
scores on anxiety and depression. Furthermore, vigorously
active individuals reported significantly lower scores on stress
compared to both moderately active and sedentary participants.

TABLE 1 | Cross-tabulation of the level of sport participation and the intensity of
physical activity.

Intensity of physical activity

Level of sport
participation

Highly active Moderately
active

Sedentary Total

Elite athletes 105 (100%) 0 0 105 (100%)

Recreational
athletes

310 (72.3%) 72 (16.8%) 47 (11%) 429 (100%)

Non-athletes 26 (18.8%) 32 (23.2%) 80 (58%) 138 (100%)

Total 441 104 127 672

Six participants did not complete the Godin Leisure-Time Exercise Questionnaire
(GLTEQ), and thus, instead of 678, there were 672 participants in total included in
the analysis based on the intensity of physical activity.
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TABLE 2 | Results of one-way ANOVAs: differences in psychological distress during the curfew between non-athletes, recreational athletes, and elite athletes (N = 678).

Psychological distress 1 = Non-athletes (139) 2 = Recreational athletes (434) 3 = Elite athletes (105) F(2,675) ηp
2 Post hoc

M(SD) M(SD) M(SD)

Anxiety 4.29 (5.16) 3.07 (4.35) 1.72 (3.69) 10.03*** 0.029 1 > 2 > 3

Depression 5.58 (5.61) 3.97 (4.68) 2.55 (4.05) 12.20*** 0.035 1 > 2 > 3

Stress 9.07 (5.75) 7.43 (5.63) 4.96 (4.66) 16.64*** 0.047 1 > 2 > 3

***p < 0.001.

TABLE 3 | Results of one-way ANOVAs: differences in psychological distress during the curfew regarding the intensity of physical activity before the curfew (N = 672).

Psychological distress 1 = Sedentary (127) 2 = Moderately active (104) 3 = Highly active (441) F(2,675) ηp
2 Post hoc

M(SD) M(SD) M(SD)

Anxiety 3.65 (4.54) 4.14 (5.16) 2.73 (4.28) 5.24** 0.015 3 < 2

Depression 4.76 (5.13) 5.03 (5.46) 3.68 (4.63) 4.74** 0.014 3 < 2

Stress 8.72 (5.58) 8.60 (5.73) 6.73 (5.56) 9.16*** 0.027 3 < 1, 2

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

Finally, we tested the differences in psychological distress by
taking into account the changes in the training routine during
the curfew among physically active, i.e., elite and recreational
athletes, since only these two groups had the training routine
in the past. We conducted two-way ANOVAs with training
routine and level of sports participation as factors and distress
scales as dependent variables in each analysis. Results showed
a significant main effect of level of sport participation on stress
(Table 4), with elite athletes showing lower scores (M = 4.96,
SD = 4.66) compared to recreational athletes (M = 7.43,
SD = 5.63), which had also been obtained in the previous
analysis. Training routine did not show a significant main
effect on either distress scale. However, there was marginally
significant interaction effect on anxiety. Post hoc Bonferroni tests
showed that there were no significant differences among elite
athletes regarding anxiety level that depends on the training
routine. However, recreational athletes who kept the same
training routine showed higher anxiety compared to those who
reduced trainings (Figure 1). Furthermore, elite athletes who
reduced trainings showed lower anxiety compared to recreational
athletes who also reduced or kept the same training routine
during the curfew.

Additionally, we tested effects of physical activity and training
routine on distress scales. Results showed that physical activity
had the main effect on stress (Table 4). Post hoc Bonferroni test
showed that vigorously active individuals (M = 6.56, SD = 5.45)
had lower stress scores compared to sedentary individuals
(M = 8.83, SD = 5.67). There was also the main effect of training
routine on anxiety, with those who kept the same training routine
(M = 4.20, SD = 5.02) showing higher anxiety compared to
those who became inactive (M = 2.38, SD = 3.56) or reduced
their trainings (M = 2.69, SD = 4.25). However, there was no
significant interaction.

In sum, we partly support H1 by showing that physically active
participants had lower distress compared to physically inactive
participants. However, there are also differences between elite and

recreational athletes, with elite athletes experiencing the lowest
distress, which was not in line with H1 stating that elite and
recreational athletes would not differ in distress. Furthermore, we
support H2 by showing that participants with vigorous physical
activity showed the lowest scores on distress scales compared
to the moderately active and/or sedentary. Contrary to our
expectations (H3), we found the effects of the training routine
on anxiety to be dependent on the level of sports participation.
Specifically, elite athletes who reduced their trainings showed
lower levels of anxiety compared to recreational athletes who also
reduced or kept the same training routine.

STUDY 2

The aim of Study 2 was to further explore the differences in
well-being among non-athletes, recreational athletes, and elite
athletes during the ending stage of the curfew. Since the previous
study did not include measures of mental health domains before

TABLE 4 | Results of two-way ANOVAs: differences in psychological distress
regarding the level of sport participation (recreational and elite athletes) and
changes in the training routine during the curfew (N = 539).

Anxiety Depression Stress

Effects F ηp
2 F ηp

2 F ηp
2

Level of sport participation 2.67 0.005 0.96 0.002 7.36** 0.014

Training routine 0.60 0.002 1.59 0.006 0.73 0.003

Interaction 3.17* 0.012 0.56 0.002 0.06 0.000

Physical activity 1.40 0.005 0.98 0.004 3.37* 0.013

Training routine 3.45* 0.013 1.37 0.005 0.47 0.002

Interaction 0.40 0.003 0.77 0.006 1.05 0.008

dfbg for level of sport participation was 1, for training routine and interaction was 2,
and dferror = 533; dfbg for physical activity was 2, for training routine and interaction
was 2, and dferror = 525; **p < 0.01, *p < 0.05.
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FIGURE 1 | The interaction between sport participation and the training routine during the curfew on anxiety among physically active participants (elite and
recreational athletes, N = 539).

the pandemic, in this study, we asked the participants to fill
out the measures by following two instructions: (1) before the
pandemic and the emergency state and (2) in the previous week,
during the emergency state and curfew. Firstly, based on the
previous research (e.g., Zacher and Rudolph, 2020), we expected
that well-being decreases among all the participants during the
curfew (H1). However, we expected that physically active (both
recreational and elite athletes) would have better well-being both
before and during the curfew compared to physically inactive,
i.e., non-athletes (H2). In addition, we expected that decrease
in well-being would be smaller among physically active (H3).
Thus, due to the better mental health among physically active
individuals (e.g., White et al., 2017), we could expect that being
physically active provides benefits for mental health in crises and
stress situations. Further, we tested the differences in well-being
depending on the changes in the training routine among the
physically active. We assumed that both recreational and elite
athletes who did not change their training routine during the
curfew would show better well-being compared to those who
became inactive or changed the training routine, i.e., reduced or
increased trainings (H4).

Method
Participants and Procedure
The sample included 441 participants, 43 (9.75%) of whom were
in quarantine and thus excluded from the final sample. Among
398 participants, 61.1% women, age range 18–73 (M = 34.83,
SD = 10.21), 103 (25.9%) were non-athletes, 180 (45.2%) were
recreational athletes, and 115 (28.9%) were elite athletes. The
differentiation between recreational and elite athletes was based
on questions about sport type and participation in competitions
during the previous year. Thus, those who reported that they
participated in a competition and engaged in types of sports such
as collective and endurance sports in contrast to recreational
types (e.g., fitness, gym, recreational running and cycling) were
identified as elite athletes, while the rest were categorized
as recreational athletes. Elite athletes had more participation
in competitions during the previous year [t(293) = –4.58,
p < 0.001, Melite = 14.37, SDelite = 29.72, Mrecreational = 2.26,
SDrecreational = 15.51], they have been involved in physical
activity for a longer period [t(286) = –2.16, p = 0.032,
Melite = 12.68 years, SDelite = 10.74, Mrecreational = 9.98 years,
SDrecreational = 9.98], and they had more frequent training
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routine before the curfew compared to recreational athletes
[t(293) = –3.26, p = 0.001, Melite = 3.26 on a scale from 1 to
5, SDelite = 0.77, Mrecreational = 2.94, SDrecreational = 0.86].
Based on the reported frequency of the training routine by
answering the two questions – before and during the emergency
state, four groups were formed: those who became inactive, those
who reduced trainings, those who kept the same routine, and
those who increased trainings (see Table 5). Since sports fields,
swimming pools, and other sports areas were closed, we asked the
participants to report their training routines during the curfew,
including sports other than their primary type.

There were sex differences in the level of participation
[χ(2) = 31.48, p < 0.001], with males more often belonging
to the group of elite athletes and being more physically active.
Additionally, there were also age differences in the level of sport
participation with elite athletes were older [F(2,394) = 4.24,
p < 0.05]. In preliminary analysis, statistically controlled sex and
age did not have any influence to the obtained effects, thus they
are not included as control variables.

Data were collected online via social networks, including
groups and websites of recreation and sports associations. Data
were collected in the period from April 20th till April 30th
(during the 6th and the 7th week of the emergency state and
curfew). The study was approved by the Ethical Committee of
the Faculty of Philosophy, University of Novi Sad, Serbia, which
is the Second Instance Commission of the Ethical Committee of
the Serbian Psychological Society (Code: 202004092113_Gfu4).

Measures
The Satisfaction With Life Scale (SWLS; Diener et al., 1985,
for the Serbian adaptation see Vasić et al., 2011) comprises five
items measuring the cognitive domain of subjective well-being.
The instruction was to rate items on a 7-point scale (from
1 = strongly disagree to 7 = strongly agree) relative to the general
state, before the pandemic and the emergency state (α = 0.91), and
the previous week, while the emergency state and curfew lasted
(α = 0.86).

The Positive and Negative Affect Schedule (PANAS; Watson
et al., 1988, for the Serbian adaptation see Mihic̀ et al., 2014)
consists of 20 items measuring the affective domain of well-
being, i.e., positive and negative affect, with 10 items tapping
each. Positive affect includes subscales of joviality (αbefore = 0.79,

αcurfew = 0.83), self-assurance (αbefore = 0.81, αcurfew = 0.77), and
attentiveness (αbefore = 0.75, αcurfew = 0.78), while negative affect
includes subscales of fear (αbefore = 0.89, αcurfew = 0.86), self-
disgust (αbefore = 0.69, αcurfew = 0.53), and hostility (αbefore = 0.75,
αcurfew = 0.72). The instruction was to rate items on a 5-point
scale (from 1 = very slightly or not at all to 5 = extremely),
again, relative to the period before the pandemic and the
emergency state and to the previous week, while emergency state
and curfew lasted.

Two multiple-choice questions were added in order to assess
the changes in the routines of physical activity due to the curfew
(“How often did you use to train before the state of emergency was
declared?” and “How often have you been training since the state
of emergency was declared?”).

This study is a part of a larger project which includes other
measures, but all the measures that refer to the state of emergency
were given at the beginning of the instruments set, and these
were followed by the measures referring to the period before the
state of emergency.

Results
Firstly, mixed-design ANOVAs with one repeated-measure factor
(before and during the curfew) and one between-subject factor
(groups based on sports participation) were conducted, for each
indicator of well-being as a dependent variable. The results
showed a significant decrease in well-being during the emergency
state in all groups (Table 6 and Figure 2). There was also the
main effect of the group on positive and negative affect, with
non-athletes showing lower positive affect and higher negative
affect, compared to recreational and elite athletes who were not
mutually different. Thus, as for non-athletes, this tendency is
independent of the estimation period. However, there were no
significant interactions between the repeated-measure factor and
the between-subject factor (Fs ranged between 0.23 and 0.50, all
p > 0.05), meaning that belonging to a group based on sports
participation did not change the decrease in well-being.

Secondly, two-way ANOVAs with sports participation
(recreational and elite athletes) and changes in the training
routine as factors was conducted for each indicator of well-being
as a dependent variable. However, since interactions between the
two factors were not significant (Fs ranged from 0.35 to 1.40, all
p > 0.05), only the effects of the training routine were calculated.

TABLE 5 | Results of one-way ANOVAs: differences in well-being regarding the changes in the training routine during the curfew among recreational and elite athletes
(N = 295).

Well-being 1 = Inactive
(43)

2 = Reduced
trainings (51)

3 = Keep the same training
routine (143)

4 = Increased
trainings (58)

F(3,291) ηp
2 Post hoc

Satisfaction with life 3.91 (1.51) 4.06 (1.36) 4.13 (1.29) 4.23 (1.52) 0.46 0.005 –

Joviality 2.52 (0.94) 2.95 (0.94) 3.07 (0.93) 2.99 (1.09) 3.61** 0.036 1 < 3

Self-Assurance 3.04 (0.88) 3.24 (0.95) 3.47 (0.86) 3.46 (0.92) 3.10* 0.031 1 < 3

Attentiveness 3.14 (0.79) 3.31 (0.84) 3.59 (0.80) 3.49 (0.93) 3.92** 0.039 1 < 3

Fear 2.59 (0.82) 2.22 (0.79) 2.23 (0.84) 2.16 (0.94) 2.54 0.026 –

Self-Disgust 1.73 (0.62) 1.65 (0.73) 1.64 (0.64) 1.52 (0.62) 0.95 0.010 –

Hostility 2.56 (1.16) 2.06 (1.24) 1.97 (1.03) 2.01 (1.11) 3.26* 0.033 1 > 3

**p < 0.01, *p < 0.05.
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TABLE 6 | Results of mixed ANOVAs: differences in well-being before and during
the curfew between non-athletes, recreational athletes, and elite athletes
(N = 398).

Well-being Repeated-measures factor Between-subject factor

(before and during curfew) (sport participation)

F(1,395) η2 F(2,395) ηp
2 Post hoc

Satisfaction with life 148.23*** 0.273 0.99 0.005 –

Joviality 221.07*** 0.359 15.44*** 0.072 1 < 2 < 3

Self-Assurance 118.39*** 0.231 14.66*** 0.069 1 < 2 < 3

Attentiveness 166.99*** 0.297 16.94*** 0.079 1 < 2, 3

Fear 83.07*** 0.174 8.68*** 0.042 1 > 2, 3

Self-Disgust 18.29*** 0.044 4.47** 0.022 1 > 2

Hostility 128.07*** 0.245 5.49** 0.027 1 > 2, 3

1 = non-athletes (103), 2 = recreational athletes (180), 3 = elite athletes (115),
***p < 0.001, **p < 0.01.

Results of the one-way ANOVAs showed that changes in the
training routine among athletes had a significant effect on all
the facets of positive affect as well as on hostility, with athletes

who became inactive reporting lower positive affect and higher
hostility during the curfew compared to those who kept the same
training routine (Table 5).

In sum, we confirmed that well-being decreased among all
the participants during the curfew (H1) and that recreational
and elite athletes had better well-being both before and during
the curfew compared to non-athletes (H2). However, we did not
confirm that decrease in well-being is smaller among recreational
and elite athletes (H3). Thus, being physically active did not
provide additional benefits for mental health in crises and stress
situations, but rather reflected the same benefits as before the
pandemic and the curfew. Finally, we confirmed that the athletes
who did not change their training routine during the curfew show
better well-being compared to those who became inactive (H4),
but there is no difference in regard to those who reduced or
increased their trainings.

GENERAL DISCUSSION

Since the beginning of the pandemic, numerous studies have been
published regarding the importance of physical activity in the

FIGURE 2 | Well-being domains before (top) and during the emergency state and curfew (bottom) in non-athletes, recreational athletes, and elite athletes (N = 398).
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general population during lockdown. WHO recommendations
(WHO, 2020b) specifically include periodic times of moderate-
intensity or vigorous-intensity physical activity during the week,
which have proven to be particularly helpful, especially in
times of anxiety, crisis, and fear (e.g., Aldana et al., 1996;
Chekroud et al., 2018). These recommendations for the general
population are mostly based on the idea that the beneficial
effects of physical activity on mental health include distraction,
self-efficacy, and social interaction (Peluso and Andrade, 2005).
However, in the context of the lockdown and curfew, there are
concerns that the reduced (or even complete lack of) access
to regular routines may result in mental health disruptions in
individuals who engage in sports or exercise. As athletes represent
a highly unique cohort, the general WHO recommendations on
physical activity in “at-home conditions” do not meet their sport-
specific requirements (e.g., maximal musculoskeletal tension
during specific movement such as sprinting). Although there
have been some insights into physiological and musculoskeletal
consequences of long-term detraining (Mujika and Padilla, 2000),
little is known about the psychological aftermath of such forced
and lingering circumstances.

In the present paper, we aimed to provide a comprehensive
insight into the effects of different physical activity factors on
mental health during different stages of the emergency state
and curfew. Regarding differences in mental health indicators
among non-athletes, recreational athletes, and elite athletes, the
results of Study 1 showed that elite athletes, followed by the
recreational athletes, had less psychological distress compared to
the physically inactive (non-athletes). Although those who are
physically active report less distress, contrary to our expectation,
elite athletes showed significantly lower distress levels compared
to recreational athletes. Although the group of elite athletes in
our study is comprised of those that are mostly involved in
national competitions, results are in line with a recent study that
showed no impact of the pandemic on the anxiety response of
Olympic and Paralympic athletes in the first wave of pandemic
(Clemente-Suárez et al., 2020). These results are in line with
some previous studies (e.g., McAllister et al., 2001; Modolo
et al., 2009; Shirvani et al., 2015) and showed that elite athletes
could react more adaptively to stressful situations and crises. It
could be assumed that chronic exposure to pressures helps elite
athletes strengthen their capacity to overcome novel stressful
and challenging situations, including a situation such as a crisis
caused by a pandemic.

Study 2 on another sample further provides evidence of
better well-being, or more precisely its affective domain, among
physically active individuals. At the global level, elite athletes had
higher positive affect and both elite and recreational athletes had
lower negative affect compared to non-athletes. Therefore, we
could conclude that athletes, especially elite athletes, had better
mental health in general, compared to non-athletes.

Study 2 revealed that the affective domain of well-being was
reduced during the curfew in all participants. This is in line
with studies that have revealed an overall decrease in subjective
well-being during the early stages of the COVID-19 pandemic
(e.g., Zacher and Rudolph, 2020), with negative affect decreasing
over time (e.g., Sadiković et al., 2020). However, level of sports

participation did not affect the decrease of emotional aspect of
well-being. This means that although athletes have better mental
health, the global crisis situation resulting from the current
pandemic has negatively affected everyone and engagement in
physical activity has failed to moderate the decrease in mental
health indicators. Thus, being physically active did not provide
additional benefits for mental health, but rather reflect the same
benefit that exists in non-crisis situations. However, since elite
athletes have been found to have better mental health, this
could make them more resilient to stressful and crisis situations
compared to recreational athletes or non-athletes. It seems that
elite athletes have some kind of “reservoir” of energy and self-
assurance, which could lead to better adjustment even if mental
health is lower overall.

Interestingly, there were no differences between athletes and
non-athletes in the cognitive domain of well-being, but only
in the affective domain. The distinction between cognitive and
affective components of well-being has been well-documented
(e.g., Luhmann et al., 2012). Previous studies have shown
inconsistent results regarding differences in life satisfaction
between athletes and non-athletes (e.g., Norinejad et al., 2014;
Ivantchev and Stoyanova, 2019). One of the explanations could
be that life satisfaction is a more stable component of well-being
compared to the affective component. Thus, physical activity
may have greater influence on mood changes (e.g., López-Bueno
et al., 2020). Additionally, the cognitive domain is more related
to the basic psychological needs (e.g., food or salary), while the
affective domain is more related to social exchange and close
relationships (Diener et al., 2009). Therefore, we could assume
that athletes have extra social support, including members of their
teams or sports groups.

When considering the level of intensity of physical activity, in
the context of responding to the early stage of the curfew in Study
1, our results showed that participants with previous vigorous
activity scored lowest on all dimensions of psychological distress
compared to those who were previously moderately active or
sedentary. Since all elite athletes belonged to the group of
vigorous activity, this result is in line with previously mentioned
findings (e.g., Shirvani et al., 2015). However, the group of
vigorous activity was the most numerous and also included
recreational athletes as well as those who considered themselves
as non-athletes, although the latter were small in number.
Besides the explanation referring to better mental health among
those who were highly physically active, there is an alternative
explanation of an effect on anxiety. The effect on anxiety could
be explained by taking into account the physiological component
of anxiety. Namely, it is possible that individuals who engage
in vigorous physical activity are less sensitive or are used to
physiological changes, e.g., increased heart and breathing rate,
sweating or a rise in body temperature, all of which are inherent
to anxiety. This complements previous findings that regular
exercise might facilitate habituation and higher tolerance to the
sensations of anxiety (Broman-Fulks and Storey, 2008; Ströhle
et al., 2009, although not taking into account the intensity
of physical activity directly). For further implications, a more
detailed inspection of the specific time periods of intense activity
engagement is needed.
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Considering the effect of the training routine on mental
health, the results of the two studies showed seemingly conflicting
results. In Study 1, results showed that the effect of changes
in the training routine on distress depends on the level of
sports participation. Thus, elite athletes who reduced the training
routine showed lower anxiety compared to recreational athletes
who also reduced or kept the same training routine during the
early stage of the curfew. Additionally, recreational athletes who
reduced their trainings showed lower anxiety compared to those
who kept the same training routine. Having in mind that Study
1 was conducted in the early stage of the curfew, it could be
assumed that keeping the same routine requires extra effort and
perhaps rescheduling other activities due to the limited time
that could be spent outside. Being a recreational athlete usually
means that the one is engaged in physical activity in leisure time,
after work or other obligations. Since the curfew limits leisure
time that recreational athletes usually spend outside or in sports
objects that are now closed due to the pandemic, maintaining
the training routine could be a challenging task. Thus, trying to
balance the training routine and compliance with governmentally
enforced restrictions related to COVID-19 could have resulted in
additional stress, which had a negative effect on mental health
among recreational athletes who were trying to keep the same
training routine.

Alternative explanation could be that the group of recreational
athletes might include a number of those prone to engaging
in maladaptive coping strategies, e.g., failing to accept novel
circumstances, engaging in avoidant behaviors, and trying to
keep control over the situation by not changing the routine, or
those prone to overtraining, giving overlapping symptoms with
depression (e.g., low self-confidence, lack of appetite) and stress
(e.g., sleep disturbances, irritability). It should be noted that the
recreational athletes who kept the same training routine at this
stage constituted a minority of physically active participants (55),
while the majority (317) reduced their trainings.

Compared to recreational athletes, elite athletes who reduced
trainings showed lower levels of anxiety. There are highly
important implications of this result, coupled with the evidence
that properly reduced training can be enough for achieving
previous physical performance later on (Huyghe et al., 2020).
Our results suggest that during the early stages of the curfew,
when all resources were focused on adapting to the novel
stressful situation and life conditions, elite athletes showed more
adaptability to the novel circumstances and the curfew. Our
results are in line with a conclusion of Huyghe et al. (2020)
that athletes could benefit from focusing on the improvement
of non-physical aspects of sports performance, while keeping the
“minimum effective dose” in training. The period of adjustment
and adaptation to this kind of unique stressor is necessary, until
conditions are met for recreating one’s daily routine.

However, in the later stage as Study 2 showed, those who
kept the same training routine showed better affective domain
of well-being compared to those who became inactive. In the
later stage of the curfew, almost half of the physically active
individuals (48.5%) managed to keep the same training routine
and there were also those who even increased trainings (19.7%).
Thus, it could be assumed that after some time of adjustment to

novel circumstances and the restoration of a daily routine, those
who continued with trainings in line with their routine before
the pandemic showed better mental health. Thus, there is no
additional benefit of being an elite athlete and keeping the same
training routine that contributes to better well-being.

There are several limitations of this research. First, although
in Study 2, the measures were given in two instructions (before
and during the pandemic and the emergency state), reports of
mental health before the pandemic rely on memory. Although
all participants first filled out measures in line with the current
state and then in line with the state before the pandemic, it is
possible that they emphasized the negative effects of the current
pandemic situation. Future studies should consider a longitudinal
design in order to address the changes in mental health during
the pandemic. Second, although the same recruitment method
was used, the two studies were conducted on different samples.
Thus, a comparison between the results of these two samples
should be made with caution. Third, the differentiation between
elite athletes, recreational athletes, and non-athletes was based
on self-report. In Study 2, other criteria were used. However,
as we could see in Study 1, some highly physically active
participants may consider themselves as non-athletes. Thus,
future studies should include some other, objective criteria for
differentiating between these groups, i.e., sports and recreational
club memberships in combination with a training routine and
participation in competitions. Finally, although in preliminary
analysis statistically controlled sex and age did not have any
influence to the obtained effects, future studies should include
more female elite athletes and both junior and senior athletes in
order to test their possible moderation effect.

As our results contradict the evidence of better mental health
among recreational and/or moderately active athletes, it might
be that the “social outlet” (Schaal et al., 2011) aspect of physical
activity is an important factor to consider within this group.
There are hints that some benefits of physical activity rely greatly
on social contact, as could be seen in recreational athletes (Zarrett
et al., 2015). Given the context of social distancing, this should be
further inspected.

In sum, we found that elite athletes, as well as individuals
engaging in vigorous physical activity, showed the highest ability
to adapt to the current crisis. More importantly, this result
suggests that although in terms of mental health, the adequate
first response to a crisis might require some adjustments in
the daily routine (training-wise), keeping and adapting previous
routines to new circumstances leads to long-term mental
health benefits.
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