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ABSTRACT
The emergence of the Covid-19 has led to the implementation of widespread lockdown,
significantly impacting athletes’ sleep routine. Therefore, determining the association
between Covid-19 lockdown and sleep health among athletic population was primary
objective of this systematic review. Through a comprehensive review of existing literature,
a collection of 5,128 article titles and corresponding abstracts were obtained. Finally, after
the completion of additional screening and quality assessment procedure, only 13 studies
met the necessary quality criteria and were deemed eligible for the final analysis. Among the
included studies, a majority of the studies (69%) revealed a negative impact of Covid-19
lockdown on sleep health among athletes, whereas 23% reported a positive impact.
Additionally, a minority of the studies (7%) indicated no significant impact. Hence, the
collective findings from the reviewed studies indicate a likelihood of Covid-19 lockdown
having a detrimental effect on the sleep health of athletes.
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Introduction

Covid-19 has been one of the most vicious diseases that has ever taken place during
the human history. It has brought the world to a standstill, with governments implementing
strict measures to mitigate its spread, including widespread lockdowns (Wang et al., 2021;
Yaseen, Jathol, & Muzaffar, 2020). These measures have also effected negatively on peoples’
health (physically and mentally) around the globe .While these precautions have been
widely acknowledged as crucial for curbing the transmission of Covid-19 within various
communities, they have inadvertently resulted in the disruption of individuals' biorhythms
and sleep-wake schedules. (Leone, Sigman, & Golombek, 2020).

Sleep is an essential component of athletic performance and overall well-being
(Chaput, Dutil, & Sampasa-Kanyinga, 2018). A comprehensive research has consistently
emphasized the fundamental significance of sleep for various essential brain functions,
including the working of nerve cells (neurons) and cognitive functions (Joiner, 2018; Ramar
et al., 2021). Unfortunately, advent of this sudden pandemic has hindered athletes from
attaining these numerous advantages.

Extensive evidence suggests that the global impact of the Covid-19 has been
substantial on sleep health. In this regard, certain researchers have been examining the
probable effects of Covid-19 on sleep patterns. One such study, conducted in Italy, stated
that peoples’ sleep health was effected negatively by Covid-19 (Gualano, Lo Moro, Voglino,
Bert, & Siliquini, 2020). Among the various consequences of the pandemic, it’s impact on
athletes' sleep health has emerged as a critical area of concern.

Nevertheless, the sleep-wake patterns of athletes were also significantly disrupted
during Covid-19 lockdown. Despite the crucial importance of obtaining the necessary
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amount of sleep, a notable observation revealed that a majority of athletes struggled to
attain the requisite volume of rest (Facer-Childs, Hoffman, Tran, Drummond, & Rajaratnam,
2021). However, a comprehensive and unbiased evaluation of the existing body of research
on the subject matter was unavailable.

Correspondingly, previousstudies have also failed to yield a definitive conclusion on
this matter. Therefore, in order to coverup this gap, a systematic review in this regard was
very crucial and significant. By identifying these gaps through a systematic review,
researchers and policymakers can better allocate resources and prioritize future studies to
address the specific needs of athletes in maintaining optimal sleep health during lockdowns
or similar challenging circumstances.

By comprehensively analysing the association between sleep health and Covid-19
lockdown, this analysis aims to shed light on the challenges faced by athletes during this
period and provide valuable insights for coaches and athletes. The findings of this review
may also bring forth a more precise evaluation of sleep disruptions/disturbances among
athletes during COVID-19 lockdown. Secondly the study also aims to provide significant
findings to help understand the challenges faced by athletes in order to mitigate the negative
consequences on their sleep health and, subsequently, enhancing their overall athletic
performance and well-being during such harsh circumstances in the future.

Literature review

A study conducted on elite athletes belonging to 40 different countries examined
that Covid-19 did impact negatively on the sleep health of athletes (Romdhani, Fullagar, et
al., 2022). Similarly, some other studies including Chandler et al. (2021), Elce et al. (2022),
Ellis et al. (2022), Filice (2022), Kurniarobbi, Chikih, Andeansah, Lestari, and Sukendar
(2022), Mon-Lépez, de 1a Rubia Riaza, Hontoria Galan, and Refoyo Roman (2020), Romdhani,
Rae, et al. (2022) and Vitale et al. (2021) also highlighted negative association between
Covid-19 lockdown and sleep health of athletes. Alternatively, a study conducted by Facer-
Childs et al. (2021) on athletes belonging to different athletic disciplines revealed a positive
correlation between sleep health and Covid-19 lockdown. Similarly, another study
conducted on Community level tennis players by Beranek et al. (2022) in Australia observed
increased sleep health during this pandemic.

Material and Methods
Criteria to include and exclude studies
e The norms of inclusion are given below:

e Articles that aimed to assess athletes’ sleep health during the pandemic, either as main
aim or secondary approach

e experimental, case-control, longitudinal, cross-sectional and cohort research articles.

e studies included participants of 3 age types (adolescents, young and adults) that were of
both genders i.e. (Male and Female).

e studies having sleep, Covid-19 lockdownand athletes related keywords (e.g., Covid-19,
lockdown, sleep, pandemic) either in the abstracts or titles of the studies.

e Studies published in reputable peer-reviewed journals.
Following articles were eliminated from the review:

e studies that were not available in full texts.
e studies in which sleep of athletes was not assessed during Covid-19 lockdown.
e studies in which insufficient data is available regarding the basic objective of this study.
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e commentaries, thesis and dissertations, op-ed, studies, books, chapters that were not
published.
e published reviews and case-studies were also excluded.

Search Strategy

This systematic search utilized prominent research databases, including PubMed,
ScienceDirect, Taylor & Francis, PsycINFO, Google Scholar, Medline, Sage Journals, and
Springer, to ensure comprehensive coverage of relevant literature. Search terms or
keywords consisted of “athletes” AND “sleep”, “sleep quality” AND “Covid-19”, “lockdown”
AND “athletes”, “rest” AND “pandemic”, “professional versus non-professional” AND
“adolescent athletes”, and “young athletes” AND “sleep health”.

Study Selection

An independent extensive review was performed to select studies for systematic
review using PRISMA (Moher, Liberati, Tetzlaff, Altman, & Group*, 2009) according to the
criteria set to include and exclude the studies.. Figure 1 shows complete details of the

procedure of the selection of the studies.
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Figure 1. Strategy to search and select studies using PRISMA (Moher etal., 2009)

Assessment of any risk of biasness

Following the evaluation of the inclusion and exclusion criteria for the selected
studies, further assessment regarding any risk of biasness was conducted. Quality
assessment of studies that were cross-sectional was completed with the help of (NOS)
(Herzog et al., 2013). Due to its ease of use and demonstrated reliability and validity, this
scale serves as a robust instrument for examining the traits and characteristics of cross-
sectional studies. (Moskalewicz & Oremus, 2020). Whereas we examined the quality of the
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only quasi-experimental study with the help of ]BI (CASP) (Institute, 2016) This instrument
is widely recognized as a reliable and valid tool for assessing quasi-experimental studies,
given its extensive utilization in previous research (Panchal et al., 2021), (Armaou,
Konstantinidis, & Blake, 2020), (Cooper, Neufeld, Dolezal, & Martin, 2018). Total scores of
JBI (CASP) (Institute, 2016) were summed up and presented in the form of percentages.
Since no interpretation regarding the results of these tools available therefore we divided
the attained scores into quintiles. This scoring method has previously been used by van
Andel, Cole, and Pepping (2017).

Results and Discussion
Study selection

We screened 5128 titles of articles and their abstracts carefully in consideration of
adequacy or suitability. After eliminating incompetent abstracts and titles, only 68 full text
articles were left out that were further screened to assess their eligibility. Subsequently, 53
studies were excluded or eliminated from the analysis as they failed to meet the
predetermined criteria set for the present investigation. 15 studies that were full texts, were
ultimately finalized for quality evaluation. Two further studies were evicted from this
analytical research since these articles failed to fulfil the quality evaluation standards and a
final sample of 13 articles were made part of this systematic review.

Study traits
Cross-Sectional Studies (N=14)

A total of 14 eligible studies were found that were cross-sectional and had a
relationship or association with athletes sleep health as a primary or secondary factor. A
detailed review on the characterization of the chosen studies is demonstrated in (table 1.A).
Out of these 14 studies two further studies were excluded as these studies exhibited
unsatisfactory results during quality assessment.

The total athletic population, in these studies comprised of 8869 that ranged from
46 to 3911 participants. Three studies were performed in student athletes that belonged to
different schools, colleges, or universities. However, ten studies were conducted on adults.
The range of age of the participants in this study was 13 to 76 years. Studies or research
articles, part of this systematic review, contained both male and female participants. Only
five out of twelve studies (5/12) had a response rate of more than 80%.

In particular, (7/12) eligible cross-sectional studies included elite athletes, however
the remaining studies included school, college, university and community level athletes. The
participants were either professional or non-professional athletes. The studies were
conducted in more than 49 countries that belonged to the continents of Australia, Europe,
Asia, Africa, North and South America.

Quasi-experimental study (N=1)

We found only one experimental study that included the objective of finding athletes’
sleep health during Covid-19 lockdown. This study consisted of 15 participants that were
part of Brazilian Badminton Confederation.

Table 1

Evidence
Instrument
to measure

sports
participati
on,
physical
exercise
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Abbreviations: “PSQI = Pittsburgh Sleep Quality Index; ISI = Insomnia Severity Index; MEQ = Morning-ness
Evening-ness Questionnaire; ESS = Epworth Sleepiness Scale; ASBQ = Sports persons’ sleep behaviour
Questionnaire; uMCTQ = Ultra-Short Munich Chrono-type Questionnaire; SHI = Sleep Health Index; SST =
Sleep Satisfaction Tool; NOS = Newcastle-Ottawa Scale; JBI (CASP) = Critical Appraisal Checklist for Quasi-
Experimental Studies;”

Attributes of the Studies

Cross-Sectional Studies (N=12)

The elected articles were further classified as very good (N=1), good (N= 4),
satisfactory (N=7) and un-satisfactory (N=2) (See table 2. A. for details). Mostly studies used
snowball sampling technique (Parker, Scott, & Geddes, 2019) to select the participants.
Among these 12 selected studies, one of the studies was classified as very good quality study
(Romdhani, Rae, et al,, 2022). This study used most reliable and valid physical activity
measures, controlled for all confounding factorsand also provided with a sufficient response
rate.

Given the utilization of a valid and reliable self-reported tool to evaluate physical
activity, four studies were classified as high-quality studies. These articles also had
command on highly significant confounding variables except two studies. Out of the twelve
selected cross-sectional studies, a total of seven were evaluated as meeting satisfactory
standards in terms of overall quality. All of these articles possessed unsatisfactory size of
sample and werealso lacking representativeness of samples. However, these studies had all
other factors controlled.

Table 2
Quality evaluation of articles using (NOS).
Selection Comparability Outcome
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“Quality Rating procedure:

Very Good Studies: 9-10 points
Good Studies: 7-8 points Satisfactory Studies: 5-6 points
Unsatisfactory Studies: 0 to 4 points”

Quasi-experimental studies (N=1): -

The only quasi-experimental study (da Silva Santos et al., 2021) was assessed using
JBI (CASP) (Institute, 2016) (See Table 2.B for details). The study consisted of a total of 15
young badminton athletes out of which (N=6) were male whereas (N=9) were women. The
age of these participants ranged from 15-21 years. This study was conducted in Brazil. This
was the only study out of the selected eligible studies that used direct measures (triaxial
accelerometer) to assess the sleep health in athletes. This study used a clearer research
question, participants were included in other groups for comparison other than exposure,
valid and reliable tools to assess sleep health and exposure were used, most important
confounding variables were controlled, the outcomes were also reliable and valid statistical
tools were used for examination.

Table 3
Quality evaluation of Quasi-experimental study using JBI (CASP)

o —_ I
o o 5 = =
s Y m S = £ s E 2
o o 3 E 8 = 1] o
e T Z< e * = = g
=4 =% S g0 = o & S g = %] =)
o = = 7y ) £
= 17 @ = @ g 2
2 S 3 ] 5 & © s
S o = ° pd o 3 =} = =,
193 =3 55 S L] > = =1 ° 7 = =
=1 @ 7] =] o o
3 @8y o c 8 = ° = = ° ® g
=3 = =t =2} S a a 2 == =) ] S 5
5] a = e o= S 2 =] © o = =5 =
= = © g & o ) ° 5 a = o g o
2 S 5 o 3 =3 (ED o @ ° g [ =2
< & 7 5 2 o 3 ) =1 o ® =
= =1 e x o @ = = (5]
2 =) 5 0 8 =3 =] h=3 5 g
a o [CI==9 17 @ @ 8 ]
=3 b7 ) o o 3
o B © = o
5 =4 = = ~ = 4]
= =] = o
(da Silva
Santos
vl * * * * * - * * * 88% Good
et al,
2021)

“Very poor (below 50%); Satisfactory (50-69%); Good (70-89%); Very good (90-100%)”

Discussions

The main intent behind the conduction of this analytical research was to assess the
consequences that Covid-19 lockdown may have laid on athletes’ sleep health by reviewing
the existing literature. The studies included participants that were elite, sub-elite,
professional, young, adolescents, adult and community level athletes and belonged to more
than 49 countries. The results of the assessed articles showed conflicting or inconclusive
findings. It was observed that 69% of these studies (Chandler et al., 2021; Elceet al., 2022;
Filice, 2022; Kurniarobbi et al., 2022; Mon-Lo6pez et al., 2020; Romdhani, Fullagar, et al.,
2022; Romdhani, Rae, et al,, 2022; Vinu, 2021; Vitale et al., 2021) showed reduced sleep
health among athletes whereas 23% of these studies (Beranek et al., 2022; Ellis et al., 2022;
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Facer-Childs et al., 2021) expressed the inverse. Only 7% studies (da Silva Santos et al.,
2021) portrayed no effect. Considering these findings, there is a notable tendency to propose
that Covid-19 lockdown may have exerted a negative influence on athletes’ sleep health, as
the majority of the studies align with this perspective.

An unusual aspect found in this research was the increase in total sleep time but
decrease in overall sleep health of student athletes in USA (Chandler et al., 2021). Rise in the
hours of total sleep has always been associated with positive sleep health (Chaput et al.,
2018). However, this was not the case during Covid-19 lockdown as stated in this study
(Chandler et al., 2021). A major factor that appears to be effecting the sleep health even after
the increase in total sleep time seems to be decrease in night sleep hours and increase in
morning sleep hours (Abdulrazzaq, 2022). Although we are not sure, however this might be
a factor due to which even after having increased total sleep time during the pandemic
athletes still had negative sleep health.

There is also a possibility that factors including limitation in exercise and physical
activities, increased screen time, increase in anxiety, stress and depression due to the spread
of negative news such as deaths and losses during pandemic through social media and other
sources might have played a vital part in effecting athletes’ sleep health (Armaou etal., 2020;
Ellis et al., 2022; Facer-Childs et al., 2021). Subsequently, it was also observed that those
athletes who effectively upheld their pre-Covid routines appeared to have retained sleep
health (Keemss, Sieland, Pfab, & Banzer, 2022). Therefore, we can assume that increased or
maintained physical activity might have either positive or no effect on the sleep health of
athletes respectively.

Previousanalytical researches on general populations’ sleep health during Covid-19
highlighted increased insomnia in participants that were directly affected by it (Jahrami et
al,, 2022). However, these results could not justify the fact that Covid-19 lockdown would
also have affected identically on the sleep health of athletes as well. Therefore, an analytical
study was mandatory in this regard to assess the influence of Covid-19 lockdown on athletes’
sleep globally. This systematic review also brought several crucial insights and has allowed
a number of proposals/recommendations for future research. Future studies should be
conducted on the highest ranked athlete population i.e., Olympic gold medallists and in
countries like United Kingdom, Russia, China, etc., as these countries are considered to have
a high athlete population.

Conclusion

The main motive due to which this systematic review was carried out wasto find out
whether Covid-19lockdown effected negatively or positively or were there no effects onthe
sleep health of athletes. Inlight of these findings, itis evident that there is a notable tendency
to propose that sleep health of athletes has been significantly compromised due to Covid-19
lockdown, as majority of the studies corroborate this viewpoint. However, as most of these
studies used indirect methods to assess sleep health therefore these findings are considered
to be weak. Hence, further researches should be conducted using direct approaches and
techniques to appraise sleep health in athletes in order to present stronger evidence to fill
this research gap.
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