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Training intensity, sleep, and athletes’ well-being
during COVID-19 lockdowns
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ABSTRACT

This study investigates the impact of training intensity, contingent self-worth in sport, and sleep on athletes'
well-being during COVID-19 lockdowns. The pandemic disrupted training routines, social interactions, and
mental health. Using online surveys, data were collected from 161 athletes across three periods: pre-
lockdown, during lockdown, and post-lockdown. The study employed the Warwick-Edinburgh Mental Well-
being Scale and the Contingent Self-worth in Sports (CSWS) questionnaire. A Latent Profile Analysis (LPA)
identified two athlete profiles based on self-worth dependence on sports performance. Results showed
reduced training frequency and increased sleep during lockdown. Athletes with moderate-to-high training
intensity and lower self-worth dependence on performance demonstrated greater mental resilience and well-
being. These findings emphasize the importance of maintaining structured training and balanced self-worth
to support athletes’ mental health during disruptions like the COVID-19 pandemic.
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INTRODUCTION

Athletes are often seen as superhumans (Selvaraj J, 2021), typically being stronger, faster, and having
quicker reactions than non-athletes (Elliott C. R. Hall, 2021; Kuan et al., 2018). They also appear more
resilient, handle stress differently (Wagstaff, 2016), experience less anxiety, manage emotions better, and
enjoy overall better health (Bicalho et al., 2020).

COVID-19 disrupted daily routines globally, including for athletes. Many countries enforced social distancing,
reduced commerce, and imposed curfews. In Israel, a general lockdown began on March 14, 2020, closing
non-essential services, banning cultural and athletic activities, halting fitness centres and training (Ministry of
Culture and Sports, 2020). On April 27, 2020, after nearly two months, professional athletes were allowed to
resume semi-normal training, though most sectors remained under restrictions (Ministry of Sports the Director
General, 2020).

The extended lockdown and social distancing disrupted routines for both athletes and non-athletes, leading
to uncertainty, stress, health concerns, and worries about the pandemic's impact (Altena et al., 2020). People
struggled with changes in daily life, including nutrition and sleeping habits, as well as exposure to stressful
information. (Lange & Nakamura, 2020; Taylor, 2021). Athletes, like the general population, suffered from
social distancing, missing in-person contact with peers, coaches, and fans.

Recent papers report that, due to coronavirus restrictions, athletes experienced physical deconditioning,
disrupted sleep patterns, and declines in nutrition, training habits, and mental health, including feelings of
depression. (Knowles et al., 2021; Pillay et al., 2020).

Our study examines the relationship between athletes' training routines and lifestyle habits before, during,
and after the 2020 lockdown, as well as their well-being and contingent self-worth. (Contingent self-worth
refers to how much athletes base their self-worth and self-esteem on athletic achievements).

Interaction between athletes’ mental resilience and wellbeing

The term resilience is used across various fields and defined differently by context. In psychology, it refers to
the ability to cope with stress and adversity (Ayyub, 2014). Broader definitions include the capacity to prepare,
adapt, and recover from difficulties, returning to a pre-disruption state (Bhusal et al., 2020). Mental resilience
specifically refers to recovering from stress and facing new challenges with optimism (Van Schrojenstein
Lantman et al., 2017).

‘Mental immunity” refers to the strength of character, emotional regulation, and adaptability to change
(Bhardwaj & Agrawal, 2015). The connection between mental health, resilience, and well-being is widely
discussed in the literature (Bicalho et al., 2020; Davydov et al., 2010; Hosseini & Besharat, 2010). Resilience
is positively linked to mental health (Knowles et al., 2021), and mental immunity and resilience are key factors
in promoting health and well-being (Davydov et al., 2010). Mental health is often defined as a state where
one recognizes their abilities, copes with stress, and contributes to their community (World Health
Organization, 2018). In athletes, perceived social support is crucial for optimal performance ( Fletcher, D., &
Sarkar, 2012), therefore, those with strong athletic identities may experience heightened anxiety from social
distancing and lockdowns (Knowles et al., 2021).

Hosseini & Besharat (2010), showed that athletes with higher mental resilience achieve greater athletic
success, experience better psychological well-being, and face less distress. Bicalho et al (2020) argued that
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athletes, regularly facing challenging situations and needing to improve performance, develop different
resilience skills compared to those requiring standard resilience.

In summary, athletes' mental resilience is shaped by their traits and environmental interactions, with a positive
link between sports performance, and well-being (Bicalho et al., 2020). Athletes likely have better coping
skills than non-athletes, but over-reliance on athletic identity and sport-related social support can lead to poor
well-being and loneliness when those are absent (Knowles et al., 2021).

Sleep

Adequate sleep positively impacts learning, memory, the immune system, and nervous system recovery
(Doherty et al., 2019). It also supports well-being, mental health (Gulia & Kumar, 2020; Lo, 2018), athletic
performance (Heaney, 2021), and emotion regulation (Altena et al., 2020).

Conversely, poor sleep affects next-day emotional regulation, decision-making (Jahrami, H., 2021), increases
cravings for unhealthy foods (Lv, W., Finlayson, G., & Dando, 2018), weakens immunity (Ono & Souza,
2020), slows response time (Muneer, A., 2021), and raises the risk of mental illness and reduced quality of
life (Lee, C. H., & Sibley, 2019).

The general recommendation for young adults and adults is at least 7 hours of sleep per night (Kirschen et
al., 2020). For athletes, quality sleep is crucial for performance, aiding physical and mental recovery, reducing
injury risk, and preventing fatigue and lapses in concentration (Gao et al., 2019; Kirschen et al., 2020). Sleep
extensions have also been shown to improve neurological function, vigilance, and mood, positively impacting
athletic performance (Bolin, 2019).

While lack of sleep has negative effects, oversleeping also carries downsides. It is strongly linked to
depression, may impair memory and cognition, increases the risk of obesity, and is recognized as a risk
factor for heart disease (Erickson, 2020).

Because low levels of activity whether due to depression or confinement affect sleep negatively (Altena et
al., 2020), it is not surprising that COVID-19 home confinement, social distancing, and continued exposure
to stress and anxiety, caused many to suffer from sleep problems during the pandemic (Casagrande et al.,
2020). During COVID-19 lockdown, athletes significantly increased their total sleep time and decreased their
training frequency and duration substantially (Facer-Childs et al., 2021).

In summary, sleep is crucial for athlete well-being, performance, and health (Biggins et al., 2019; Heaney,
2021). Quality sleep not only promotes health but also improves mood, alertness, and athletic performance.
Sleep deficiency, regardless of cause, reduces neurological function and performance (Bolin, 2019), leading
to lower well-being and contingent self-worth (Houltberg et al., 2018).

Training intensity

Several factors must be considered when designing an athletic training program, including training load,
frequency, volume, duration, and intensity. Training intensity is especially important for endurance programs
aiming to enhance performance and for resistance training targeting maximum strength (Rosenblat et al.,
2019; Tan, 1999).

The link between physical activity, mental health, and reduced depressive symptoms is well-documented
(Gordon, B. R., 2017; Gordon et al., 2018; Maher, J. P., 2021), with studies showing that moderate- to high-
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intensity exercise yields better mental health outcomes than low-intensity activities (Engel et al., 2018;
Kandola et al., 2019; Paolucci, E. M., 2018; Stubbs et al., 2018).

For exercise to induce significant nervous system changes, it must exceed an intensity threshold to trigger
the desired hormonal response. Low-intensity exercise may not be sufficient, while too-high intensity can
raise cortisol levels (Chan et al., 2019) commonly found in depressed people (McCormick., 2007). Moderate
training intensity is also associated with greater mood improvements (Chan et al., 2019). These findings
come in line with the idea that exercise is an evidence-based treatment for depression (Schuch et al., 2016)
and that moderate-to-vigorous intensity exercise positively impacts health and reduces depressive symptoms
(Balchin et al., 2016; Paolucci, E. M., 2018).

Training intensity can be measured in several ways including heart rate (HR), blood lactate concentration,
(Bishop, 2004; Rosenblat et al., 2019) and rating of perceived exertion (RPE), also known as the Borg scale
(Borg GA, 1982).

The Borg scale measures perceived physical exertion, ranging from 6 (“No exertion”) to 20 (“Maximal
exertion”) (Borg GA, 1982). There is a strong correlation between perceived exertion and actual heart rate,
making it a good estimate of activity intensity (CDC, 2020; Scantlebury et al., 2018). Intense training typically
scores 13 or higher on the scale, with verbal interpretations for each level (Williams, 2017).

Kandola et al., (2019) examined the relationships between physical activity, self-esteem, and self-efficacy,
finding that participation in physical activity is associated with higher self-esteem, improved quality of life,
enhanced physical self-perception, and improvements in various measures of self-efficacy. (Almarcha et al.,
2024) proposed that exercise prescription guidelines should be personalized, and rely on self-efficacy,
subjective monitoring, and self-responsibility to optimize results.

Thus, when designing an athletic training program, intensity is a key factor for improving both physical
performance and mental health. Moderate to high-intensity exercise is particularly effective in enhancing
endurance, strength, and overall well-being, as well as reducing depressive symptoms.

MATERIALS AND METHODS

Participants and procedure

The research employs data collected using a snowball sample of professional athletes in Israel. The online
survey was distributed via email from August 20, 2021, to October 16, 2021. The survey used Qualtrics
software (QualtricsLabs, inc., Provo, UT, US), and the questionnaire took 10 minutes on average to complete.
Respondents were notified regarding the research goals, and the nature of the questions, and signed a
consent form stating that they understood the survey is anonymous, and that they can withdraw their
participation at any time. A total of 294 athletes responded to the survey.

This work employs responses from 161 athletes who completed the survey. Athletes sampled come from a
variety of competitive sports, including Martial Arts (16.7%, n = 27), Swimming (10.5%, n = 17), Volleyball
(9.9%, n = 16), Rhythmic Gymnastics (6.8%, n = 11), and numerous other individual and group sports. Male
respondents were more frequent in our study, constituting 63% of our sample (n = 100). The average age of
athletes surveyed was 18.7 (SD = 4.4). 49% (n = 79) of athletes competed in the National Championship,
12.5% (n = 20) competed in international championships which are not official European championships,
10.5% (n = 17) competed in the Third League, 7.5% (n = 12) competed in European Championships, 5.5%
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(n =9) competed in the First League, 5% (n = 8) competed in world championships/tour, and an additional
5% in the national Olympic team, and the remaining athletes competed in the Second League.

Measures

Background variables

Participants completed a brief demographic questionnaire regarding their age, gender, type of sport they
compete in, and the highest level of competition they entered.

Practice regime

Participants were asked to report their weight, portions of weekly training sessions, the intensity of their
training sessions, the type of communication they had with their coach (video or face-to-face), the amount of
sleep they had each night, and whether they are being treated by a sports psychologist. They were asked
about these metrics during three periods: Before the COVID breakout (before March 2020); during the
lockdown period (between March 2020 and February 2021); and six months after the restrictions were lifted
(August 2021).

Wellbeing

Respondents were asked to fill out the Warwick-Edinburgh Mental Well-being Scale (WEMWBS), a validated
scale used in measuring positive aspects of mental health in adults worldwide (Tennant et al., 2007). The 14-
item self-reported scale asks participants to indicate how well they deal with current issues in their lives, the
interest they take in new ventures and people, and the extent to which they feel confident and optimistic, on
a1 (“notatall’) to 5 (“completely agree”) Likert scale. We consolidate the items into a single scale using their
mean value. The scale’s reliability is measured using Cronbach’s alpha and presents us with satisfactory
results (a = 0.89).

Contingent self-worth in sports

The Contingent Self-worth in Sports (CSWS) questionnaire is a validated scale aimed to reflect the degree
to which athletes base their self-worth on their successes and their negative senses of incompetence and
worthlessness on their failures. The questionnaire has proven correlative to psychological well-being in
athletes (Reinboth & Duda, 2004). The 6-item self-reported scale asks participants to indicate the extent to
which they feel their self-worth is based on their performance as athletes, on a 5-point Likert scale from 1
(Strongly disagree) to 5 (Strongly agree).

Analytic strategy

The analysis in this work is performed using R. To test for the effect of the lockdowns on the athletes’ training
routine and fitness, a repeated measures ANOVA was performed on their weight, sleeping hours, and weekly
training portions. A Latent Profile Analysis scheme was employed to classify respondents into profiles of self-
worth, using the six subscales of the CSWS questionnaire. The procedure was analysed using the tidyLPA
package in R (Rosenberg et al., 2018), allowing us to test several variance-covariance dependence
structures namely: Class Invariant Parameterization (EEI); Class Varying Diagonal Parameterization (VVI);
Class Invariant Unrestricted Parameterization (EEE); and, Class Varying Unrestricted Parameterization
(VVV). The decision in the optimal number of classes was based on the AIC, BIC, Entropy, and BLRT PV
measures, as well as the (Akogul & Erisoglu, 2017) hierarchical procedure (Ferguson et al., 2020; Nylund et
al., 2008). We estimate the contribution of our study variables to the propensity to belong to each profile using
a Generalized Linear Modelling (GLM) scheme.
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RESULTS

Effect of lockdowns on athletes’ training routines and fitness

Of the total sample, 79% (n = 126) reported using strictly digital ICT for their ongoing communication with
their trainer during the lockdowns, in opposition to only 3.7% (n = 6) and 1.8% (n = 3) before this period and
after the lockdown was lifted, respectively. A relatively low portion of athletes reported using the services of
a sports psychologist, during all three periods (15% before the COVID outbreak, 10% during the lockdowns,
and 18% since August 2021). As can be seen in Table 1, the lockdowns had a significant effect on the
athletes’ routines and fitness. Athletes decreased their weekly training portions during this period and
returned to their standard routine in the following period. They also increased their daily sleeping hours during
this period, however, they returned to their regular sleeping habits in the following period. The effect of the
lockdowns on their weight was significant, however minuscule in its size—while the athletes’ weight increased
during the lockdowns, they did not shed the excess weight in the following period. The distribution of weekly
training portions, sleeping hours, and weight is illustrated in Figure 1.

Table 1. Lockdowns' effect on athletes’ routines and fitness.

F nf, Measurements comparison
Weekly training portions 117.37*** (1.76, 276.94) 0.14 t, < ty,t3
Sleeping hours 23.15*** (1.48, 233.72) 0.06 t;, ts <ty
Weight 25.66"** (1.65, 238.08) 0.004 t; <t,, ty
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Figure 1. Training portions, sleep, and weight before, during, and after the lockdown.

Profiles of CSWS

Our procedure compared four possible finite mixture models, including 1 to 4 possible latent profiles for the
CSWS questionnaire items. The results of the LPA procedure are shown in Table 2. We choose our best-
fitting model using the AIC, BIC, Entropy, and BLRT values. Results suggest that the lowest AIC values are
achieved when using model 6 with 2 profiles, whereas the lowest BIC value is achieved using a single profile
model. The (Akogul & Erisoglu, 2017) hierarchical analytical procedure for determining the optimal number
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of clusters, suggests a three-cluster scheme, however does not take into consideration its poor entropy value
and limitations due to our sample size. We therefore repeat the procedure for a more confined space of
profiles, which produces an optimal clustering scheme of two profiles using the Class Varying Unrestricted
parameterization model (model 6). The chosen model's entropy value is 0.86, which is considered
satisfactory in the social and behavioural sciences (Clark & Muthén, 2009; Nylund et al., 2008). While it is
less parsimonious than its counterparts, the model fits well with the highly correlative nature of our data.
Since the items of the CSWS questionnaire are intercorrelated, it is reasonable to allow for a model with non-

zero, and non-constant, values of the model's variance-covariance matrix (ie.— COV;} # €O

05"' Vp # p’, where p represents each unique profile).

Table 2. Results of LPA procedure.

A

Model Classes AIC BIC Entropy p-value of BLRT
1 1 2954.78 2990.83 1
1 2 2673.15 2730.23 0.88 .01
1 3 2592.65 2670.75 0.84 .01
1 4 2588.52 2687.65 0.79 A1
2 1 2954.78 2990.83 1
2 2 2620.66 2695.76 0.91 .01
2 3 - - - -
2 4 - - - -
3 1 2579.1 2660.21 1
3 2 2567 .44 2669.58 0.8 .02
3 3 2542.78 2665.94 0.81 .01
3 4 253212 2676.31 0.79 .02
6 1 2579.1 2660.21 1
6 2 2524.57 2689.79 0.86 .01
6 3 - - - -
6 4 - - - -
51 " 4
I
N e
o ‘ ‘ Class
83 [ == | 1
K = =)
1 & R .
QEI:'_1 QEI:'_E QEI:'_S QQT:'_4 QQT:'_S QQT:'_B
Variable

Figure 2. CSWS significant unique profiles.
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The model of choice allows us to construct two distinct profiles: Profile 1, includes 78 respondents (52.3%)
characterized by high levels of the six dimensions of the CSWS scale, stating a high dependence of self-
worth on the individual’s success; Profile 2, includes 71 respondents (47.7%), stating low dependence of self-
worth on the individual’s success. As shown in Figure 2, the procedure generated two significantly unique
profiles, since mean response values for each profile do not overlap within each item, at 90% confidence
level.

Self-worth profiles, Well-being, and training habits during lockdowns

We estimate the probability of belonging to each profile of self-worth using a GLM model, with a binomial
mean-variance relationship (i.e.—binomial family), with a logit link function. The dependent variable is coded
in the following manner: 0 = the subject belongs to profile 1 (the profile with higher dependence of self-worth
on success in sports), and 1 = the subject belongs to profile 2. Results for the regression model are shown
in Table 3.

Table 3. Regression model.

B OR 4
Intercept -1.82
Gender -0.72 0.49
Age 0.1* 1.11
Sleeping hours -0.37* 0.69
WEMWBS 0.68** 1.97
Training intensity during lockdowns (Medium) 0.99** 2.69
Training intensity during lockdowns (High) 1.03* 2.8
x> 25.37***
Cragg-Uhler pseudo-R? 25

Note. (*): Coefficient is statistically significant at the .05 level (p < .05). (**) Coefficient is statistically significant at the .01 level (p <
.01). (***) Coefficient is statistically significant at the .001 level (p < .001).

Model fit indices produce satisfactory explanatory power for the estimation model (xZ = 25.37,p —
value < .001). As for the model's explanatory power, we note that since we estimate a binomial GLM
equation, we use an adjusted pseudo-R?, namely the Cragg-Uhler adjustment for the Cox & Snell value. The
Cragg-Uhler value, as all pseudo-R? measures for dichotomous data, measures the improvement in the
model’'s explanatory power, over that of the null model (Bo et al., 2006; Veall & Zimmermann, 1996). The
pseudo-R? value of our model is .25, and is considered high in individual-level cross-sectional data, in a
relatively small sample (Veall & Zimmermann, 1994).

Results highlight the following relationships: The athlete’s age, and their subjective well-being have a positive
effect on their self-worth, as they are less prone to rely on their success in sports; The amount of sleeping
hours has a negative effect on their self-worth, increasing their risk to base their self-worth on their
achievements in sports; and the intensity of their training during the lockdowns, has a positive effect on their
self-worth. The incremental change from low to medium training intensity attributes, ceteris paribus, almost
three times more odds of belonging to profile 2 (OR = 2.69), and the same is also true for the high training
intensity (OR = 2.8). Figure 3 illustrates the distribution of the propensity to belong to profile 2, by each of the
three intensity levels. To test for the effect of training intensity on the propensity to belong to each profile,
above and beyond the effect of all other variables, we employ a hierarchical GLM procedure. We first estimate
the effects of gender, age, sleeping hours and WEMWBS on the propensity to belong to each profile using
the same binomial GLM scheme as before, and then estimate the explanatory power of the training intensity
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level on the residuals of the model, using a Gaussian GLM model, with an identity link function. The effect of
the training intensity level is significant for both intensity levels measured (Byedmm = 1.07***,@ =
1.06*). The model remains significant in its explanatory power (x5 = 25.37***), and accounts for about a
quarter of the overall improvement over the null-model (pseudo — R? = 0.06).
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Figure 3. The effect of training intensity level on well-being.
DISCUSSION

In this paper, we have studied the interplay between training intensity, sleeping hours, well-being, and
contingent self-worth of athletes before, during, and after the continuous lockdown period of 2020.

It is not rare for athletes to maintain an athletic lifestyle of sleep and proper level of training intensity when
training alone, however, during the coronavirus lockdowns it was more challenging because (1) there were
no coaches, peers, or even random viewers at present to support, encourage and “push” the athlete to exert
more of his training. (2) Athletes were required to draw significantly on their mental resources and willpower
to consistently reach the desired training intensity. (3) Uncertainty as to how long the lockdown will last, and
if life will ever return to normality, made recruiting efforts to maintain an athletic lifestyle even harder. Due to
these difficulties, half of the sampled athletes did not reach the required level of intensity and recommended
sleeping hours during lockdowns.

Our analysis showed that athletes lowered their weekly training portion and increased the number of sleeping
hours during lockdowns, however, they have returned to their pre-Corona routines and habits after the
lockdown was lifted. We also analysed how these measures affected athletes’ self-worth, given two distinct
profiles of this measure: a high dependence on self-worth on an individual’s success, and a low dependence
on self-worth on an individual’s success.

Our results indicate that athletes who slept more hours and trained at lower intensities during lockdowns
were more likely to have a higher dependence of self-worth on athletic success, which was associated with
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lower scores on the Warwick-Edinburgh Mental Wellbeing Scale. In contrast, those who slept fewer hours,
trained more intensely, and had lower self-worth dependence on athletic success showed overall increased
well-being after the lockdowns were lifted.

CONCLUSION

In conclusion, this study underscores the connection between contingent self-worth in sports and the ability
to sustain structured training routines, while also emphasizing the importance of maintaining adequate
training intensity to enhance well-being during periods of social distancing.

AUTHOR CONTRIBUTIONS

Both authors contributed equally to writing the paper. Guy Mor focused on obtaining results from the
participants and providing relevant background related to sports performance, while Lee Gafter concentrated
on statistical analysis and ensuring valid results. Both authors collaboratively analysed the results and wrote
the paper together.

SUPPORTING AGENCIES

No funding agencies were reported by the authors.
DISCLOSURE STATEMENT

No potential conflict of interest was reported by the authors.
ACKNOWLEDGMENT

We would like to appreciate all the girls and boys as participating subjects in this study. We also thank their
coaches.

REFERENCES

Akogul, S., & Erisoglu, M. (2017). An approach for determining the number of clusters in a model-based
cluster analysis. Entropy, 19(9), 1-16. https:/doi.org/10.3390/19090452

Altena, E., Baglioni, C., Espie, C. A, Ellis, J., Gavriloff, D., Holzinger, B., Schlarb, A., Frase, L., Jerneldv, S.,
& Riemann, D. (2020). Dealing with sleep problems during home confinement due to the COVID-19
outbreak: Practical recommendations from a task force of the European CBT-I Academy. Journal of
Sleep Research, 29(4), 1-7. https://doi.org/10.1111/jsr.13052

Ayyub, B. M. (2014). Systems resilience for multihazard environments: Definition, metrics, and valuation for
decision making. Risk Analysis, 34(2), 340-355. https://doi.org/10.1111/risa.12093

Balchin, R., Linde, J., Blackhurst, D., Rauch, H. L., & Schénbéachler, G. (2016). Sweating away depression?
The impact of intensive exercise on depression. Journal of Affective Disorders, 200, 218-221.
https://doi.org/10.1016/j.jad.2016.04.030

Bhardwaj, A. K., & Agrawal, G. (2015). Concept and applications of psycho-immunity (defense against mental
iliness): importance in mental health scenario. Online Journal of Multidisciplinary Research (OJMR),
1(3), 6-15.

VOLUME 4 | ISSUE 312025 377


https://doi.org/10.3390/e19090452
https://doi.org/10.1111/jsr.13052
https://doi.org/10.1111/risa.12093
https://doi.org/10.1016/j.jad.2016.04.030

Mor, et al. / Training intensity, sleep, & well-being during COVID-19 Scientific Journal of Sport and Performance

Bhusal, N., Abdelmalak, M., Kamruzzaman, M., & Benidris, M. (2020). Power system resilience: Current
practices, challenges, and future directions. |IEEE Access, 8, 18064-18086.
https://doi.org/10.1109/ACCESS.2020.2968586

Bicalho, C. C. F., Melo, G. F., & Noce, F. (2020). Resilience of athletes: A systematic review based on a
citaion network analysis. Cuadernos de Psicologia Del Deporte, 20(3), 26-40.
https://doi.org/10.6018/cpd.391581

Biggins, M., Purtill, H., Fowler, P., Bender, A., Sullivan, K. O., Samuels, C., & Cahalan, R. (2019). Sleep in
elite multi-sport athletes: Implications for athlete health and wellbeing. Physical Therapy in Sport, 39,
136-142. https://doi.org/10.1016/}.ptsp.2019.07.006

Bishop, D. (2004). The validity of physiological variables to assess training intensity in kayak athletes.
International Journal of Sports Medicine, 25(1), 68-72. https://doi.org/10.1055/s-2003-45233

Bo, H., Jun, S., & Palta, M. (2006). PSEUDO-R 2 in logistic regression model. Statistica Sinica, 16(3), 847-

860.
Bolin, D. J. (2019). Sleep Deprivation and Its Contribution to Mood and Performance Deterioration in College
Athletes. Current Sports Medicine Reports, 18(8), 305-310.

https://doi.org/10.1249/JSR.0000000000000621

Borg GA. (1982). Psychophysical bases of perceived exertion. Med Sci Sports Exerc, 14(5), 377-381.
https://doi.org/10.1249/00005768-198205000-00012

Casagrande, M., Favieri, F., Tambelli, R., & Forte, G. (2020). The enemy who sealed the world: effects
quarantine due to the COVID-19 on sleep quality, anxiety, and psychological distress in the Italian
population. Sleep Medicine, 75, 12-20. https://doi.org/10.1016/}.sleep.2020.05.011

Centers for Disease Control and Prevention. (2020). Perceived Exertion (Borg Rating of Perceived Exertion
Scale). Retrieved from [Accessed 2025, May 02]: https://www.cdc.gov/physical-activity-
basics/measuring/?CDC_AAref Val=https://www.cdc.gov/physicalactivity/basics/measuring/exertio
n.htm

Chan, J. S. Y., Liu, G,, Liang, D., Deng, K., Wu, J., & Yan, J. H. (2019). Special Issue-Therapeutic Benefits
of Physical Activity for Mood: A Systematic Review on the Effects of Exercise Intensity, Duration,
and Modality. Journal of Psychology: Interdisciplinary and Applied, 153(1), 102-125.
https://doi.org/10.1080/00223980.2018.1470487

Clark, S., & Muthén, B. O. (2009). Relating Latent Class Analysis Results to Variables not Included in the
Analysis. Statisticallnnovations.Com, 1-55.

Davydov, D. M., Stewart, R., Ritchie, K., & Chaudieu, . (2010). Resilience and mental health . To cite this
version: HAL Id: inserm-00534325. Clinical Psychology Review, 30(5), 479-495.
https://doi.org/10.1016/j.cpr.2010.03.003

Doherty, R., Madigan, S., Warrington, G., & Ellis, J. (2019). Sleep and nutrition interactions: Implications for
athletes. Nutrients, 11(4), 1-13. https://doi.org/10.3390/nu11040822

Elliott C. R. Hall, etal. (2021). Association of muscle fiber composition with health and exercise-related traits
in athletes and untrained  subjects. Biology of Sport, 38(4), 659-666.
https://doi.org/10.5114/biolsport.2021.102923

Engel, F. A., Ackermann, A., Chtourou, H., & Sperlich, B. (2018). High-intensity interval training performed
by young athletes: A systematic review and meta-analysis. Frontiers in Physiology, 9(JUL).
https://doi.org/10.3389/fphys.2018.01012

Erickson, K. (2020). Oversleeping Causes and the Health Impacts. Wellness Blog. Retrieved from [Accessed
2025, May 02]: https://fullscript.com/blog/oversleeping

Facer-Childs, E. R., Hoffman, D., Tran, J. N., Drummond, S. P. A., & Rajaratnam, S. M. W. (2021). Sleep
and mental health in athletes during COVID-19 lockdown. Sleep, 44(5), 1-9.
https://doi.org/10.1093/sleep/zsaa261

378 | 2025 |ISSUE 3 | VOLUME 4 ©2025 ARD Asociacion Espafiola


https://doi.org/10.1109/ACCESS.2020.2968586
https://doi.org/10.6018/cpd.391581
https://doi.org/10.1016/j.ptsp.2019.07.006
https://doi.org/10.1055/s-2003-45233
https://doi.org/10.1249/JSR.0000000000000621
https://doi.org/10.1249/00005768-198205000-00012
https://doi.org/10.1016/j.sleep.2020.05.011
https://www.cdc.gov/physical-activity-basics/measuring/?CDC_AAref_Val=https://www.cdc.gov/physicalactivity/basics/measuring/exertion.htm
https://www.cdc.gov/physical-activity-basics/measuring/?CDC_AAref_Val=https://www.cdc.gov/physicalactivity/basics/measuring/exertion.htm
https://www.cdc.gov/physical-activity-basics/measuring/?CDC_AAref_Val=https://www.cdc.gov/physicalactivity/basics/measuring/exertion.htm
https://doi.org/10.1080/00223980.2018.1470487
https://doi.org/10.1016/j.cpr.2010.03.003
https://doi.org/10.3390/nu11040822
https://doi.org/10.5114/biolsport.2021.102923
https://doi.org/10.3389/fphys.2018.01012
https://fullscript.com/blog/oversleeping
https://doi.org/10.1093/sleep/zsaa261

Mor, et al. / Training intensity, sleep, & well-being during COVID-19 Scientific Journal of Sport and Performance

Ferguson, S. L., G. Moore, E. W., & Hull, D. M. (2020). Finding latent groups in observed data: A primer on
latent profile analysis in Mplus for applied researchers. International Journal of Behavioral
Development, 44(5), 458-468. https://doi.org/10.1177/0165025419881721

Fletcher, D., & Sarkar, M. (2012). A grounded theory of psychological resilience in Olympic champions.
Psychology of Sport and Exercise, 13(5), 669-678. https://doi.org/10.1016/j.psychsport.2012.04.007

Gao, B., Dwivedi, S., Milewski, M. D., & Cruz, A. 1. (2019). Chronic Lack of Sleep Is Associated With Increased
Sports Injury in Adolescents: a Systematic Review and Meta-Analysis. Orthopaedic Journal of Sports
Medicine, 7(3_suppl), 2325967119S0013. https:/doi.org/10.1177/2325967119S00132

Gordon, B.R., etal. (2017). The effects of resistance exercise training on anxiety: a meta-analysis and meta-
regression analysis of randomized controlled trials. Sports Medicine, 47(12), 2521-2532.
https://doi.org/10.1007/s40279-017-0769-0

Gordon, B. R., McDowell, C. P., Hallgren, M., Meyer, J. D., Lyons, M., & Herring, M. P. (2018). Association
of efficacy of resistance exercise training with depressive symptoms meta-analysis and meta-
regression: Analysis of randomized clinical ftrials. JAMA Psychiatry, 75(6), 566-576.
https://doi.org/10.1001/jamapsychiatry.2018.0572

Gulia, K. K., & Kumar, V. M. (2020). Importance of Sleep for Health and Wellbeing Amidst COVID-19
Pandemic. Sleep and Vigilance, 4(1), 49-50. https://doi.org/10.1007/s41782-020-00087-4

Haitham, J., S., B. A,, Luigi, B. N., Zahra, S., MoezAllslam, F., & V., V. M. (2025). Sleep problems during the
COVID-19 pandemic by population: a systematic review and meta-analysis. Journal of Clinical Sleep
Medicine, 17(2), 299-313. https://doi.org/10.5664/jcsm.8930

Heaney, C. (2021). U.M.H.and W.in S. I. A. D. (pp. 185-201). R. (2021). Understanding Mental Health and
Wellbeing in Sport In Athletic Development. In Athletic Development: A Psychological Perspective
(pp. 185-201). Routledge. https://doi.org/10.5860/CHOICE.51-2973

Hosseini, S. A., & Besharat, M. A. (2010). Relation of resilience whit sport achievement and mental health in
a sample of athletes. Procedia - Social and Behavioral Sciences, 5, 633-638.
https://doi.org/10.1016/j.sbspro.2010.07.156

Houltberg, B. J., Wang, K. T., Qi, W., & Nelson, C. S. (2018). Self-Narrative Profiles of Elite Athletes and
Comparisons on Psychological Well-Being. Research Quarterly for Exercise and Sport, 89(3), 354-
360. https://doi.org/10.1080/02701367.2018.1481919

Kandola, A., Ashdown-Franks, G., Hendrikse, J., Sabiston, C. M., & Stubbs, B. (2019). Physical activity and
depression: Towards understanding the antidepressant mechanisms of physical activity.
Neuroscience and Biobehavioral Reviews, 107(September), 525-539.
https://doi.org/10.1016/j.neubiorev.2019.09.040

Kentuckycounselingcenter. (2021). How To Build Mental Resilience. Retrieved from [Accessed 2025, May
02]: https://kentuckycounselingcenter.com/how-to-build-mental-resilience/

Kirschen, G. W., Jones, J. J., & Hale, L. (2020). The Impact of Sleep Duration on Performance Among
Competitive Athletes: A Systematic Literature Review. Clinical Journal of Sport Medicine : Official
Journal of the Canadian Academy of Sport Medicine, 30(5), 503-512.
https://doi.org/10.1097/JSM.0000000000000622

Knowles, C., Shannon, S., Prentice, G., & Breslin, G. (2021). Comparing Mental Health of Athletes and Non-
athletes as They Emerge From a COVID-19 Pandemic Lockdown. Frontiers in Sports and Active
Living, 3(May), 1-11. https://doi.org/10.3389/fspor.2021.612532

Kuan, Y. M., Zuhairi, N. A, Manan, F. A., Knight, V. F., & Omar, R. (2018). Visual reaction time and visual
anticipation time between athletes and non-athletes. Malaysian Journal of Public Health Medicine,
2018(Specialissue1), 135-141.

Lange, K. W., & Nakamura, Y. (2020). Movement and nutrition in COVID-19. Movement and Nutrition in
Health and Disease, 4, 89-94.

VOLUME 4 | ISSUE 3]2025| 379


https://doi.org/10.1177/0165025419881721
https://doi.org/10.1016/j.psychsport.2012.04.007
https://doi.org/10.1177/2325967119S00132
https://doi.org/10.1007/s40279-017-0769-0
https://doi.org/10.1001/jamapsychiatry.2018.0572
https://doi.org/10.1007/s41782-020-00087-4
https://doi.org/10.5664/jcsm.8930
https://doi.org/10.5860/CHOICE.51-2973
https://doi.org/10.1016/j.sbspro.2010.07.156
https://doi.org/10.1080/02701367.2018.1481919
https://doi.org/10.1016/j.neubiorev.2019.09.040
https://kentuckycounselingcenter.com/how-to-build-mental-resilience/
https://doi.org/10.1097/JSM.0000000000000622
https://doi.org/10.3389/fspor.2021.612532

Mor, et al. / Training intensity, sleep, & well-being during COVID-19 Scientific Journal of Sport and Performance

Lee, C. H., & Sibley, C. G. (2019). Sleep duration and psychological well-being among New Zealanders.
Sleep Health, 5(6), 606-614. https://doi.org/10.1016/j.sleh.2019.06.008

Lo, J. C. et al. (2018). Sustained benefits of delaying school start time on adolescent sleep and well-being.
Sleep, 41(6), zsy052. https://doi.org/10.1093/sleep/zsy052

Lv, W., Finlayson, G., & Dando, R. (2018). Sleep, food cravings and taste. Appetite, 125, 210-216.
https://doi.org/10.1016/j.appet.2018.02.013

Maher, J. P., et al. (2021). Physical activity is positively associated with college students' positive affect
regardless of stressful life events during the COVID-19 pandemic. 52. Psychology of Sport and
Exercise, 52, 101826. https://doi.org/10.1016/j.psychsport.2020.101826

McCormick., C. (2007). Practicing Safe Stress: A Selective Overview of the Neuroscience Research. In
Consciousness and  Cognition  Fragments of Mind and Brain (pp. 205-223).
https://doi.org/10.1016/B978-012373734-2/50016-9

Ministry of Culture and Sports. (2020). Ministry of Health Guidelines for training Sports Instructors and
Coaches in Light of the Corona Virus Outbreak.

Muneer, A., et al. (2021). Assessing the Effect of Lack of Sleep on Driver's Performance: A Simulator Study.
Engineering and Technology Journal, 39(12), 1919-1926. https://doi.org/10.30684/et].v39i12.2129

Nylund, K. L., Asparouhov, T., & Muthén, B. O. (2008). Erratum: Deciding on the number of classes in latent
class analysis and growth mixture modeling: A Monte Carlo simulation study (Structural Equation
Modeling  (2007)  14:4  (535)).  Structural  Equation  Modeling,  15(1), 182.
https://doi.org/10.1080/10705510701793320

Ono & Souza. (2020). Sleep and immunity in times of COVID-19. Revista Da Associagéo Médica Brasileira,
66, 143-147. https://doi.org/10.1590/1806-9282.66.52.143

World Health Organization, (2018). Mental health: strengthening our response. Retrieved from [Accessed
2025, May 02]: https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-
response

Paolucci, E. M., et al. (2018). Exercise reduces depression and inflammation but intensity matters. Biological
Psychology, 133, 79-84. https://doi.org/10.1016/].biopsycho.2018.01.015

Pillay, L., Janse van Rensburg, D. C. C., Jansen van Rensburg, A., Ramagole, D. A., Holtzhausen, L.,
Dijkstra, H. P., & Cronje, T. (2020). Nowhere to hide: The significant impact of coronavirus disease
2019 (COVID-19) measures on elite and semi-elite South African athletes. Journal of Science and
Medicine in Sport, 23(7), 670-679. https://doi.org/10.1016/}.jsams.2020.05.016

Reinboth, M., & Duda, J. L. (2004). The motivational climate, perceived ability, and athletes' psychological
and physical well-being. Sport Psychologist, 18(3), 237-251. https://doi.org/10.1123/tsp.18.3.237

Rosenberg, J. M., Beymer, P. N., Anderson, D. J., Van Lissa, C. J., & Schmidt, J. A. (2018). tidyLPA: An R
Package to Easily Carry Out Latent Profile Analysis (LPA) Using Open-Source or Commercial
Software. Journal of Open Source Software, 30(3). https://doi.org/10.21105/j0ss.00978

Rosenblat, M. A., Perrotta, A. S., & Vicenzino, B. (2019). Polarized vs. Threshold Training Intensity
Distribution on Endurance Sport Performance: A Systematic Review and Meta-Analysis of
Randomized Controlled Trials. Journal of Strength and Conditioning Research, 33(12), 3491-3500.
https://doi.org/10.1519/JSC.0000000000002618

Scantlebury, S., Till, K., Sawczuk, T., Weakley, J., & Jones, B. (2018). Understanding the relationship
between coach and athlete perceptions of training intensity in youth sport. Journal of Strength and
Conditioning Research, 32(11), 3239-3245. https://doi.org/10.1519/JSC.0000000000002204

Schuch, F. B., Vancampfort, D., Richards, J., Rosenbaum, S., Ward, P. B., & Stubbs, B. (2016). Exercise as
a treatment for depression: A meta-analysis adjusting for publication bias. Journal of Psychiatric
Research, 77, 42-51. https://doi.org/10.1016/}.jpsychires.2016.02.023

380 | 2025|ISSUE 3| VOLUME 4 ©2025 ARD Asociacién Espafiola


https://doi.org/10.1016/j.sleh.2019.06.008
https://doi.org/10.1093/sleep/zsy052
https://doi.org/10.1016/j.appet.2018.02.013
https://doi.org/10.1016/j.psychsport.2020.101826
https://doi.org/10.1016/B978-012373734-2/50016-9
https://doi.org/10.30684/etj.v39i12.2129
https://doi.org/10.1080/10705510701793320
https://doi.org/10.1590/1806-9282.66.s2.143
https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response
https://www.who.int/news-room/fact-sheets/detail/mental-health-strengthening-our-response
https://doi.org/10.1016/j.biopsycho.2018.01.015
https://doi.org/10.1016/j.jsams.2020.05.016
https://doi.org/10.1123/tsp.18.3.237
https://doi.org/10.21105/joss.00978
https://doi.org/10.1519/JSC.0000000000002618
https://doi.org/10.1519/JSC.0000000000002204
https://doi.org/10.1016/j.jpsychires.2016.02.023

Mor, et al. / Training intensity, sleep, & well-being during COVID-19 Scientific Journal of Sport and Performance

Selvaraj J. (2021). Athletes are termed superhuman, perfect but they are incredibly vulnerable. ESPN.
Retrieved from [Accessed 2025, May 02]:
https://www.espn.com/shooting/story/ /id/32894225/abhinav-bindra-mental-health-athletes-termed-
superhuman-perfect-incredibly-vulnerable-indian-shooting

Ministry of Sports the Director General, Pub. L. No. 5210-1002-2020-0057287, 57287 (2020).

Stubbs, B., Vancampfort, D., Hallgren, M., Firth, J., Veronese, N., Solmi, M., Brand, S., Cordes, J., Malchow,
B., Gerber, M., Schmitt, A., Correll, C. U., De Hert, M., Gaughran, F., Schneider, F., Kinnafick, F.,
Falkai, P., Mdller, H. J., & Kahl, K. G. (2018). EPA guidance on physical activity as a treatment for
severe mental illness: a meta-review of the evidence and Position Statement from the European
Psychiatric Association (EPA), supported by the International Organization of Physical Therapists in
Mental . European Psychiatry, 54, 124-144. https://doi.org/10.1016/j.eurpsy.2018.07.004

Tan, B. (1999). Manipulating Resistance Training Program Variables to Optimize Maximum Strength in Men:
A Review. 13(3), 289-304. https://doi.org/10.1519/00124278-199908000-00019

Taylor, S. (2021). COVID Stress Syndrome: Clinical and Nosological Considerations. Current Psychiatry
Reports, 23(4), 1-7. https://doi.org/10.1007/s11920-021-01226-y

Tennant, R., Hiller, L., Fishwick, R., Platt, S., Joseph, S., Weich, S., Parkinson, J., Secker, J., & Stewart-
Brown, S. (2007). The Warwick-Dinburgh mental well-being scale (WEMWBS): Development and
UK validation. Health and Quality of Life Outcomes, 5, 1-13. https://doi.org/10.1186/1477-7525-5-63

Van Schrojenstein Lantman, M., Mackus, M., Otten, L. S., De Kruijff, D., van de Loo, A. J. A. E., Kraneveld,
A. D., Garssen, J., & Verster, J. C. (2017). Mental resilience, perceived immune functioning, and
health. Journal of Multidisciplinary Healthcare, 10, 107-112. https://doi.org/10.2147/JMDH.S130432

Veall, M. R., & Zimmermann, K. F. (1994). Evaluating Pseudo-R2's for binary probit models. Quality &
Quantity, 28(2), 151-164. https://doi.org/10.1007/BF01102759

Veall, M. R., & Zimmermann, K. F. (1996). Pseudo R squared measures for some limited dependent variable
models. Journal of Economic Surveys, 10(3), 241-259. https://doi.org/10.1111/].1467-
6419.1996.tb00013 x

Wagstaff, C. R. (2016). The organizational psychology of sport: Key issues and practical applications. Taylor
& Francis. https://doi.org/10.4324/9781315666532

Williams, N. (2017). The Borg Rating of Perceived Exertion (RPE) scale. Occupational Medicine, 67(5), 404 -
405. https://doi.org/10.1093/occmed/kqx063

o020

This work is licensed under a Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0).
VOLUME 4 | ISSUE 3]2025| 381



https://www.espn.com/shooting/story/_/id/32894225/abhinav-bindra-mental-health-athletes-termed-superhuman-perfect-incredibly-vulnerable-indian-shooting
https://www.espn.com/shooting/story/_/id/32894225/abhinav-bindra-mental-health-athletes-termed-superhuman-perfect-incredibly-vulnerable-indian-shooting
https://doi.org/10.1016/j.eurpsy.2018.07.004
https://doi.org/10.1519/00124278-199908000-00019
https://doi.org/10.1007/s11920-021-01226-y
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.2147/JMDH.S130432
https://doi.org/10.1007/BF01102759
https://doi.org/10.1111/j.1467-6419.1996.tb00013.x
https://doi.org/10.1111/j.1467-6419.1996.tb00013.x
https://doi.org/10.4324/9781315666532
https://doi.org/10.1093/occmed/kqx063
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/

