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Abstract
The World Health Organization declared the COVID-19 pandemic an international
public health emergency in January 2020, and, soon thereafter, a worldwide adoption of
quarantine and physical isolation measures restricted regular practitioners of indoor
group physical exercise from many of their usual practices. Some, with exercise
dependence (ED), may have experienced exercise withdrawal symptoms that triggered
unhealthy anxiety levels. In February 2021, during Portugal’s second COVID-19
lockdown, we characterized and compared ED and anxiety levels among different
groups of indoor exercise practitioners (cross trainers [CG], bodybuilders [BG] and
gym practitioners [GG]). In this cross-sectional study, we recruited 234 adult par-
ticipants through the internet. To assess participants’ ED and anxiety levels, we used
Portuguese versions of the ED Scale-21 (EDS-21) and the State-Trait Anxiety Inventory
(STAI-State; STAI-Trait). ED symptoms were evident in all participant subgroups, and
we found no gender differences in ED. Anxiety was higher among women than men in
CG and GG groups, and there were significant differences in ED between groups such
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that BG practitioners showed higher ED than GG and CG practitioners (small effect
size). Bodybuilders reported most ED behavior, followed by CG and regular gym
exercisers, but on some criteria BG and CG groups had similar ED levels. Our results
are in line with prior ED prevalence reports conducted before COVID-19 restrictions
among regular GG, but these are the first data to report a higher ED prevalence among
BG and CG, relative to GG.

Keywords
COVID19, exercise dependence, anxiety, gym practitioners, cross training

Introduction

The COVID-19 outbreak was declared a public health emergency of international
concern by the World Health Organization (WHO) on January 30, 2020 (World Health
Organization, 2020a); and, on 11 April 2020, the WHO declared COVID-19 a pan-
demic (World Health Organization, 2020b). In Portugal, a state of emergency was
decreed on March 18, 2020, when Portugal implemented “… extraordinary and urgent
measures to restrict rights and freedoms, especially with regard to the rights of free
movement and economic freedoms, in concert with European authorities to prevent the
virus transmission” (President of the Republic Decree no. 14-A/2020). This implied a
national adoption of measures of quarantine and physical isolation. These measures
may have protected public health by preventing and/or mitigating virus transmission,
but studies have shown several negative psychological effects of social isolation that
include high levels of anxiety, stress, fear, or even depressive symptoms that can persist
beyond the period of social restraint (e.g., Antunes et al., 2020). One of the changes in
people’s daily routines during these recent periods of quarantine and isolation was a
restriction from the use gyms and other group sports facilities. Many regular practi-
tioners of indoor physical exercise were unable to carry out their usual practices and
experienced a change in their routines that might have precipitated withdrawal
symptoms for those with an exercise addiction, making an assessment of indoor
exercise practitioners’ behaviors and feelings during this unusual and stressful time
important.

Physical exercise has been defined as a structured and planned action that promotes
physical and mental health (Dasso, 2019), and its practice has been recommended by
several reference institutions (U.S. Department of Health and Human Services, 2018;
World Health Organization, 2018). However, past research has also shown that many
individuals may have a less than healthy relationship with physical exercise, such that
these activities can be associated with the development of disruptive behaviors and with
their own symptoms of physical, mental, and social difficulties (Alcaraz-Ibañez et al.,
2021). When practitioners develop an excessive focused on exercise goals or when
exercise behaviors interfere with the practitioners’ personal, professional, and social
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lives, high levels of depression and anxiety can result (Weinstein et al., 2017; Egorov &
Szabo, 2013; Alcaraz-Ibañez et al., 2021). There may even be a type of addictive
exercise behavior involving compulsive exercise or exercise dependence (ED) (Voelker
et al., 2015) that is often associated with such other disorders as body image dis-
satisfaction, weight loss, eating disorders, and as mentioned, unhealthy anxiety. We can
define ED as addictive exercise behavior in which the individual manifests behaviors
and symptoms seen with other addictions, such as abstinence syndrome, loss of be-
havioral control, excessive time dedicated to the activity and a disturbance of mood and
tolerance (Marques et al., 2019).

Different authors attempting to understand this exercise-related addictive behavior
have reported estimates of ED prevalence ranging from 3–7% for regular exercisers and
university students and between 6–9% for athletes (Marques et al., 2019). In the field of
physical exercise and fitness, there are various types of regular indoor physical exercise
practice, including cross training and bodybuilding. These different forms of practice
may correspond to different practitioner behaviors, partly as a function of the different
objectives and motivations that lead people to these exercise choices. It is important to
separate ED from gym enthusiasm; and those distinctions can be identified by whether,
or not practitioners show symptoms of addictive tolerance, lack of control, and/or a
decreased engagement in other activities (Berczik et al., 2012).

Studies comparing individuals who use and do not use gyms for exercise have found
that exercisers who do not use the gym, especially males, have tended to report less
anxiety about their bodies than gym users. Stapleton et al. (2016) specifically related
eating disorders, due to appearance concerns, to male gym users. There has been some
evidence that most gym users seek gains in muscle mass, but it is not clear whether this
trend would be more evident among bodybuilders than recreational gym users who do
not necessarily seek a “performance physique” (Stapleton et al., 2016). Exercise
dependence is not yet considered a form of addiction within the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association,
2013), but ED constitutes a potential public health problem, as it often presents a
bidirectional relationship with other addictions and with disruptive behaviors. Thus, it
is relevant to further investigate ED in the context of similar behavioral models and to
produce knowledge that will allow clinicians and researchers to better understand when
or if preventive and/or intervention strategies are needed for unhealthy ED.

Since COVID-19-induced social distancing requirements may have precipitated
particular anxiety for some exercisers using indoor facilities, we aimed, in the present
study, to characterize and report levels of ED and anxiety in different groups of gym
practitioners during the COVID-19 pandemic. We hypothesized that practitioners of
cross training would show a higher prevalence of ED symptoms than practitioners of
gym activities but a lower prevalence of ED symptoms than bodybuilders. We also
expected males to show a higher prevalence of ED symptoms than females. Other
studies have reported similar ED prevalence values among cross trainers and regular
exercise practitioners (Lichtenstein & Jensen, 2016), but there have been few
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replication studies of this observation, and most studies have been carried out ex-
clusively with males, leaving minimal gender comparison data (Marques et al., 2019).

Method

Our research design was a cross-sectional comparison of male and female exercisers
from several different indoor exercise practice groups (i.e., cross training, body
building and a group of other gym activities, consisting of cardio training, resistance
training and group activities). We conducted this research through online surveys in
Portugal, administered between 2-17 February 2021, when Portugal was in a second
COVID-19 lockdown.

Participants

Our participant sample consisted of 234 adults (133 women, 101 men; Mage = 32.5,
SD =11.27 years) who were recruited online. We used Facebook and Instagram social
media to advertise and recruit participants who received no compensation for their
participation, and we used Google Forms as the survey platform for electronic dis-
tribution. The study was conducted following the Declaration of Helsinki guidelines for
the treatment of human participants in research (World Medical Association, 2013). We
obtained ethical approval from the Committee of the Quality-of-Life Research Centre
(CIEQV) under the reference UIDB/04748/2020. Participants provided their informed
consent online before completing the surveys, and their anonymity was assured.
Participants understood that they could withdraw from the study at any time.

The assessment protocol consisted of self-reported questionnaires assessing dif-
ferent domains of everyone’s behavior and feelings (see a full description of these
measures below). Inclusion criteria were: (a) involvement in cross training, body-
building, or gym activities (cardio training, resistance training and group activities; (b)
three months of continuous practice in these exercises before a second Portuguese
lockdown was declared in January 2021 at gyms or fitness and sports facilities.
Participants were divided into three groups of practice: (a) a gym group (GG) com-
prised of various gym activities like cardio training, resistance training and group
activities (72 women, 29 men;Mage = 34.7 years, SD =13.42); (b) a cross training group
(CG) who engaged only in cross training or CrossFit activities (35 women, 49 men;
Mage = 34.2, SD =7.56 years); and (c) a bodybuilding group (BG) who only engaged in
bodybuilding training (26 women, 23 men; Mage = 25.0, SD =8.40 years).

Assessment Measures

Our participant characteristic questionnaires assessed three domains: sociodemo-
graphic and personal data (i.e., gender, age, height, weight, education level, and
practice experience), ED or exercise dependence, and anxiety (state and trait anxiety).
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The survey with sociodemographic questions was previously developed and reviewed
by specialists in exercise and psychology.

Exercise Dependence

To assess ED we used the Portuguese version (Lindwall & Palmeira, 2009) of the ED
Scale-21 (EDS-21). This is a 21-item, multidimensional measure of ED, based on
criteria within the DSM-IV (American Psychiatric Association, 2013) for substance
dependence, including “Tolerance” (i.g., a need for increasing amounts of exercise to
achieve the desired results or diminishing effects from the same amount of exercise),
“Withdrawal” (i.g., symptoms of withdrawal from the exercise or the same amount of
exercise is undertaken to relieve or avoid withdrawal symptoms), “Intention effects”
(i.g., often engaging in more exercise than planned), “Lack of control” (i.g., a persistent
desire or unsuccessful effort to cut down or control exercise), “Time” (i.g., spending too
much time in exercise-related activities), “Reduction in other activities” (i.g., occu-
pational, social, or recreational activities are reduced or given up because of exercise),
and “Continuance” (i.g., exercising despite injury or illness) (Smith et al., 2010). The
EDS-21 establishes cut-off criteria to distinguish individuals who are at risk for ED, as
compared to those who have some or no ED symptoms. The EDS-21 is scored on a 6-
point Likert scale. In our study, it presented high internal consistency (α = .90).

Anxiety

To assess participants’ self-reported anxiety, we used the Portuguese version (Silva,
2003) of the State-Trait Anxiety Inventory (Spielberger et al., 1983). This survey is
comprised two forms (Form 1 and Form 2) with 20 statements each, evaluated on a 4-
point Likert scale. Form 1-STAI-State evaluates transient or temporary anxiety, (i.e., the
anxiety that the person is feeling at the moment), and Form 2-STAI-Trait assesses
dispositional or general anxiety. The score is generated by summing the scores on the
20 items for each scale. Higher scores indicate higher anxiety levels. Internal con-
sistency among participants in this study was good (state α = .93; trait α = .93)

Data Analysis

To perform data analysis, we used the Statistical Package for the Social Sciences (SPSS,
version 27.0; IBM Corp, Armonk, NY, United States). We computed descriptive
statistics for all sociodemographic and study variables, including frequency counts (and
proportions), means (M), standard deviations (SD), and 95% confidence interval
(95% CI).

We performed independent samples t-tests (two-tailed) to assess the differences
between participants’ gender (male vs. female). In addition, we used one-way analyses
of variance (ANOVA) for comparisons of group differences. The ANOVAs were
complemented with Bonferroni post-hoc tests to for pairwise comparisons, as
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necessary. Shapiro-Wilk (n < 50) and Levene´s tests were used to verify data normality
and homoscedasticity, respectively. Cohen’s d (Cohen, 1988) analyses were performed
to evaluate the effect size for comparisons between gender and partial eta-square was
calculated to test the effect size across groups, as suggested by Ho (2014). The fol-
lowing cut-off values for effect size were assumed: “small” effect = .01, “medium”

effect = .06, and “large” effect = .14; In addition, a chi-square analysis by group and
gender was performed to analyze possible differences between groups and sex in ED
classification prevalence. For all analyses we set the significance level to reject the null
hypothesis at 5% (Ho, 2014).

Results

Participant Characteristics by Exercise Practice Group

The sociodemographic and personal characteristics of our participant sample are
presented by their exercise practice group in Table 1. Regarding anthropometric
measures, differences were found only in body weight between GG and CG (F (2,
231) = 4.67, p = .015; n2 = .039), with CG participants presenting a higher mean weight
(M = 73.34, SD = 13.59 kg) than GG participants (M = 67.34, SD = 15.23 kg).
Concerning participants’ educational levels, the most prevalent category of educational
achievement in GG and CG groups was a college degree, with 53.5% and 41.7% of
participants in these two groups achieving that level, respectively. A high school level
of educational achievement was most prevalent among BG participants, with 53.1% of
these participants reporting that educational level. In terms of practice experience,
among GG and CG practitioners, the most prevalent report was 1–3 years of practice,
with 29.7% and 39.9% reporting that prevalence, respectively. Among BG practi-
tioners, the most prevalent practice experience report was more than three years, as
reported by 53.1% of participants.

Within-Group Analysis

Independent sample two-tailed t-tests were performed to compare ED and anxiety
levels within groups by gender, and these calculations are presented in Table 2. There
were no significant gender differences on the Total EDS-21 score in any practice
group. Regarding ED cut-off criteria, in the category of “Withdrawal effects” there were
gender differences in GG (t (99) = �2.55, p = .012; d = .561) and CG (t (82) = �2.13,
p = .036; d = .472), with higher mean withdrawal effects seen among females than
males; there was a small effect size in both groups. Only participants in BG showed a
significant gender difference on “Tolerance,” with the male group showing greater
tolerance than the female group (t (47) = �2.47, p = .017; d = .707), with a large effect
size. There was also a significant gender difference on “Lack of control” in GG (t (99) =
5.55, p = .020; d = .053), favoring males with a medium effect size. In the criteria of
“Reduction in other activities,” “Time,” and “Continuance”, there were no significant
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gender differences in any practice group. We found a medium effect size and significant
differences in “Interaction” between genders in the BG group, with males showing
higher symptoms than females (t = (47) = -2.16, p = .036; d = .619).

While most participants of both sexes in all groups presented some ED symptoms
(with ED symptom prevalence ranging between 52.8% (females in GG) and 78.3%
(males in BG), the prevalence of an ED classification was much lower, ranging from
3.4% (males in GG) to 26.9% (females in BG). Of note, several prevalence levels
appeared to be higher than have been previously reported among cross trainers and
bodybuilders in prior research (Lichtenstein & Jensen, 2016; Soler et al., 2013). More
specifically, this ED level was evident in 3.4% and 5.6% of males and females re-
spectively in GG, 14.3% and 6.1% of females and males, respectively in CG, and
26.9% and 8.7% of females and males, respectively in BG. Females in all groups
showed relatively high ED levels.

Regarding anxiety, gender comparisons were significant in GG and CG (but not BG)
groups for both state and trait anxiety, with females presenting higher anxiety values
compared to males. In GG the gender difference in state anxiety was of a small effect
size (t (99) = �2.20, p = .030; d = .483); and, in CG, it was of a medium effect size (t
(82) = �2.64; p = .036; d = .581). Regarding trait anxiety, we found a medium effect
size gender difference in GG (t (99) =�2.87; p = .005; d = .635) and a small effect size
in CG (t (99) = �2.05; p = .044; d = .453).

Between-Group Analysis

Finally, comparisons by practice groups were performed for both ED and anxiety (see
Table 3) using ANOVAs, followed, when necessary, by Bonferroni post-hoc testing. In
total EDS-21, differences were found between BG-GG and BG-CG (F (2, 231) = 10.90;
p = .001; n2 = .086), with BG presenting higher values. Testing separate ED criteria,
group differences were found on “Continuance” between CG and GG, with CG
presenting a higher mean value (F (2, 231) = 4.80; p = .009; n2 = .040), on “Tolerance,”
where differences were found between CG-GG and BG-GG, with higher values for CG
and BG, respectively (F (2, 231) = 12.07; p < .001; n2 = .095). Regarding “Reduction in
other activities,” BG presented higher values compared with GG and CG (F (2, 231) =
13.02; p < .001; n2= .101). The same type of results was observed on “Time” (F (2,
231) = 13.35; p < .001; n2= .104). Finally, on “Interaction effects,” BG showed a higher
value compared with GG (F (2, 231) = 6.75; p = .001; n2 = .055). All these differences
were of a small effect size. Concerning ED prevalence among groups, a chi-square
analysis by group was performed, and differences by group were found (X2 (4, n =
234) = 20.33, p < .001). Most practitioners in all groups were symptomatic (57.4% in
GG, 75% in CG, and 67.3% in BG), but participants in BG presented a greater
prevalence of an ED classification (18.4%), followed by CG (9.5%) and GG (5%).
Group comparisons showed no group differences in participant levels of state or trait
anxiety.
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Discussion

In the present study, we aimed to characterize and report levels of ED and anxiety
among a sample of community adults in Portugal who were participating in different
groups of gym exercising (gym practitioners, cross trainers, and bodybuilders) but who
were without access to facilities during the second period of the COVID-19 lockdown.
Consistent with our hypothesis, practitioners of cross training showed a higher
prevalence of ED symptoms than did practitioners of gym activities, but cross trainers
reported a lower prevalence of ED symptoms than did bodybuilders. Males showed a
higher prevalence of ED symptoms than females, but females showed higher values of
exercise dependence than males in all groups. Thus, despite males’ higher prevalence of
ED symptoms, our data reveal that females were more likely to develop dependence on
exercise during the COVID-19 lockdown period and showed a higher prevalence
of ED.

In prior research, bodybuilders and cross trainers have had higher ED values when
compared to other practice groups, including a higher prevalence than has been es-
timated for athletes generally (Marques et al., 2019). We found ED to have a higher
prevalence among our cross training and body building participants during the COVID-
19 pandemic than has been reported in previous studies (Lichtenstein & Jensen, 2016;
Soler et al., 2013), while our GG group presented prevalence values in line with values
reported in previous studies (Marques et al., 2019). Thus, some types of exercise
practitioners, like bodybuilders and cross trainers are apt to experience more stress in a
lockdown context, as gyms are where these practitioners associate time and dedication
to their practice and strive for goals to be achieved.

When comparing the ED criteria between the groups, there were group differences in
“Continuance”, “Tolerance”, “Reduction in other activities”, “Time” and “Intention
effects”. Considering that our sample was composed of non-competing practitioners,
these results are in line with other studies involving different groups of practitioners
(Smith et al., 2010). In terms of gender analyses, females presented higher values of
“Withdrawal” effects in GG and CG when considering analysis, but there were no
gender differences between practice types. These results are consistent with previous
research conducted before COVID-19 (Costa et al., 2013), in which females also
showed higher values of “Withdrawal” effects. These results seem to reveal that fe-
males were more likely to develop withdrawal symptoms in lockdown, except among
bodybuilding practitioners. This greater risk for “withdrawal effects” for females may
have derived from gender-based social factors (Abel et al., 2001), perhaps including
activities and time demands that provided them less time for training outside of
scheduled gym activities that were closed off to them during lockdown, while exercise
for males may have been better socially supported (Hausenblas & Fallon, 2002). These
factors may also be associated with men’s feelings of social disapproval when they
reduce their practice (Masters & Lambert, 1989). On the other hand, higher “With-
drawal effects” may have also been associated with higher levels of anxiety among
participants in GG and CG associated with their decreased access to practice.
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In BG, no gender differences were found in “Withdrawal” effects and anxiety levels.
This result may have been associated with higher levels of dedication and fulfilment of
training tasks among BG practitioners, including females (Shilling & Bunsell, 2009),
meaning that BG practitioners may have found ways to maintain their levels of practice.
Direct surveys of these practitioners around this question in future research might
resolve this puzzle.

Regarding “Continuance” (exercising despite injury or illness), there were no gender
differences, but in practice group comparisons CG had the highest “Continuance”
average and was significantly different from GG but not BG. Thus, cross trainers were
predisposed to continue exercising even under the COVID-19 conditions, perhaps
indicating some disruptive behavior in these circumstances, and a tendency to risk
injury and/or health and well-being.

In terms of “Tolerance” (need for increasing amounts of exercise to achieve the
desired results) there were only gender differences in BG, with males presenting a
superior mean “tolerance” to females. Also, in BG, females showed higher values when
evaluating the intentions (often making more exercise than planned), and they showed
an awareness that the time they dedicated to training often exceeded what would be
necessary. An explanation for these results may be that these women’s pursuit of
personal goals and achievements led them to depend on more time invested in practice.
Across practice groups, BG had a higher “tolerance” average than GG but was not
different from CG. Thus, both cross trainers and bodybuilders seemed to adopt be-
havior that reflected a value for high volumes of training to achieve results, and this
trend was particularly pronounced in males.

For “Lack of control”, there were only gender differences in GG, with males
showing higher values in terms of a persistent desire or unsuccessful effort to cut down
or control exercise. These results seem to suggest that males had more difficulty
managing time dedicated to exercise. In the practice group comparisons, there were no
differences in “lack of control.” BG and CG may not feel need to control time in
training as they are even predisposed to increase their practice time.

Regarding “Time” (i.g., spending too much time in exercise-related activities) and
“Reduction in other activities” (i.g., occupational, social, or recreational activities are
reduced or given up because of exercise) only the BG group was distinguished and
differed from the others. Bodybuilders are predisposed to use much of their time in
dedication to practice and even to sacrifice time for other activities such as leisure and
social relationships. These results are in line with bodybuilding findings on other ED
dimensions and may be partly explained by the fact that bodybuilding is a sport that
requires a long period of dedication with a lifestyle and unique cultural system already
part of in its practice (Hurst et al., 2000).

Cross training practitioners appear to have a behavior pattern that falls midway
between regular exercisers and bodybuilders; but in some criteria, cross training
participants in this study fell much closer to bodybuilding ED levels, with a higher ED
prevalence than has been found in previous studies (Lichtenstein & Jensen, 2016).
However, in their predisposition to train in a state of illness or injury, cross trainers
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presented the highest results, in line with a previous study (Lichtenstein & Jensen,
2016).

No group differences were found in participant anxiety levels during this pandemic
context, suggesting that this variable depended more on gender than on the practice
group. This finding seems to contrast with findings from Frontini et al. (2021) who
found higher physical activity to be associated with lower anxiety. We found gender
differences in anxiety in both GG and CG groups, just as Antunes et al. (2020) reported
higher levels of state anxiety in women).

Limitations and Future Directions

Among this study’s limitations were its cross-sectional design. A longitudinal research
design is needed to make causal inferences regarding for the direction of the data
relationships we revealed. Additionally, different ED protocols must be used to
consolidate these results. We used a convenience sample, limiting generalizability to
other populations. As we recruited participants over the internet, we did not survey or
report our participants ethnicities, and the gender distribution was not balanced in GG.
Future studies should expand and diversify participants and use objective observational
and not just self-report measures to monitor anxiety and ED levels.

Conclusions

In this survey of ED symptoms and classifications among three types of gym users
during the COVID19 pandemic, we found greater ED among bodybuilders than cross-
trainers and gym practitioners and higher anxiety among women than men. There were
higher ED classifications among women than men and among bodybuilders than other
practice groups. Both cross trainers and body builders experienced more ED symptoms
than did gym practitioners generally and more than gym users in prior studies before the
outset of COVID-19. We describe and discuss our findings in depth and outline di-
rections for future research.

From a theoretical perspective, our results suggest that those advocating physical
exercise (PE) as a means of promoting health and well-being should consider possible
disruptive behaviors associated with pursuing PE intensely among specific practice
groups like cross trainers and bodybuilders. Some practitioners may pursue exercise
benefits without considering possible negative effects that may include ED that can be
accentuated in the context of lockdowns and similar situations that may impede access
to facilities. In addition, gender issues should be studied and theoretically framed, as
there may be different gender-related different trends in behaviors and feelings as-
sociated with PE and ED.

From a practical perspective, professionals and researchers should be vigilant when
resuming practice post-pandemic, because some groups of practitioners may have
suffered from COVID-19 practice restrictions physically and psychologically. Prev-
alence ED should continue to be monitored and investigated, perhaps with comparison
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to data from this study. Practice modalities such as cross training that demand con-
tinuous exercise and considerable dedicated time should be promoted and monitored
while considering the need to prevent ED symptoms that are often associated with
eating disorders and other mental health concerns. While, typically, in gyms, sports
facilities, and other contexts, exercise professionals have focused on the importance of
engaging in more exercise, it is important in the context of COVID-19 lockdowns and
associated isolations experienced currently and possibly into the future that profes-
sionals monitor their clients’ anxiety levels and search for compensatory time in
training, while helping practitioners exercise in a healthy fashion.
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