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Over the last decade, Esports, defined as a form of organized video game competition, has emerged as a
global phenomenon. The professional players who compete in Esports, namely, Eathletes, share many sim-
ilarities with their traditional athlete counterparts. However, in sharp contrast to traditional athletes, there
is a paucity of research investigating the factors that influence the performance of Eathletes. This gap in the
literature is problematic because Eathletes are unable to make informed and empirically supported deci-
sions about their performance management, unlike traditional athletes. Sleep is an important factor that in-
fluences athletic performance in traditional sports, particularly those that require a high level of cognitive
demand. Research is yet to examine whether sleep also plays an important function in optimal performance
and success of Eathletes in Esports. Accordingly, the aim of this opinion piece is to review the broader sleep
and sports medicine literature and provide theoretically grounded suggestions as to how existing findings
may apply to Eathletes competing professionally in Esports. Overall, it appears that Eathlete performance
may be vulnerable to the deleterious effects of sleep restriction. Furthermore, Eathletes are likely at risk
of sleep disturbances due to the unique situations and conditions that characterize Esports.

© 2019 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.

Over the last decade, Esports, defined as a form of organized video
game competition, has emerged as a global phenomenon. Once consid-
ered a niche subculture within the broader video gaming industry,
Esports now has an annual viewership of 380 million and is expected
to reach a market value of 1.4 billion by 2021." Professional leagues
have been established globally in a variety of formats, with a particularly
strong presence in Asia, Europe, and North America.? Concurrently, the
number and scope of Esports tournaments have increased significantly,
with 588 major Esports events in 2017." In the context of accelerating
business, consumer, and professional growth and development, Esports
is legitimizing itself as a true form of sporting competition.?

The professional players who compete in Esports, namely,
Eathletes, share many similarities with their traditional athlete
counterparts.? For example, Eathletes train rigorously; compete in
tournaments; must abide by competition, association, and governing
body rules; and can receive salaries and sponsorship.> However, in
sharp contrast to traditional athletes, there is a paucity of research in-
vestigating the factors that influence the performance of Eathletes.
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This gap in the literature is problematic because Eathletes are unable
to make informed and empirically supported decisions about their
performance management, unlike traditional athletes. Furthermore,
empirical research focusing on performance management research
is critical given the importance of constant performance improve-
ment for success and the high stakes (eg, prize money, prestige) for
which Eathletes now compete.

Sleep is an important factor that influences athletic performance
in traditional sports,? particularly those that require a high level of
cognitive demand, such as basketball and baseball.* Recently, there
has been a surge of interest from athletes, coaches, and trainers re-
garding the importance of sleep in sport and the implementation of
sleep enhancing strategies.” Research is yet to examine whether
sleep also plays an important function in optimal performance and
success of Eathletes in Esports. Accordingly, the aim in this opinion
piece is to review the broader sleep and sports medicine literature
and provide theoretically grounded suggestions as to how existing
findings may apply to Eathletes competing professionally in Esports.

Sleep and performance in Esports

Whereas athletic performance in traditional sports is determined
by a variable combination of physical and cognitive abilities,*
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Eathlete performance is more heavily reliant on cognitive abilities.?
This reliance implicates sleep as a potential key determinant of
Eathlete performance given that cognitive deficits are common fol-
lowing sleep restriction (ie, reduced sleep duration).® In this section,
we discuss the conceivable relationship between sleep and the cogni-
tive abilities that underpin Eathlete performance.

In terms of more rudimentary cognitive processes, Esports involve
rapid presentation of new information, and competitive performance
depends upon the ability to process this information quickly (i.e., in-
tact information processing speed). For example, Esports can involve
rapidly changing information from multiple other human players, to-
gether with other in-game elements (e.g., game controlled players/
bots). Relatedly, players need to make quick motor movements
(which depend upon processing speed) in response to this rapidly
changing information. Movements are enacted through visuomotor
functioning, the processing of visual information and subsequent en-
actment of an Eathlete's on-screen avatar movement via physical
movements (i.e., keyboard and mouse or console controller). An im-
portant component of visuomotor functioning for Eathletes is fine
motor control, which involves precise manipulation of the smaller
muscles in the hands to manage a complex array of buttons/keys
and joystick/mouse manipulations. Furthermore, these manipula-
tions need to be executed with correct timing, in varying sequences,
and with no room for error. In other words, Eathletes need to be
able to quickly and efficiently process information and then respond
appropriately, often with precise, fine motor movements. Impor-
tantly, the impact of sleep restriction on more basic cognitive do-
mains is well documented within the literature. There is a broad
consensus that sleep restriction results in decreased reaction times,*’
reduced processing speed,® and slower processing of visual
information,® leading to impaired visuomotor performance.!® Taken
together, sleep restriction could essentially “slow down” Eathletes,
putting them at a competitive disadvantage in the fast-paced world
of Esports.

Two additional key cognitive processes involved in Esports are at-
tention and working memory. Given that many Esports matches
often go for upwards of 40 minutes,'! Eathletes are required to sus-
tain their attention for extended periods of time. Thus, effective
sustained attention is necessary for competitive Esports performance.
Furthermore, to maintain focus on important in-game aspects,
Eathletes also need to use efficient selective attention strategies. Se-
lective attention is needed to focus on both relevant in-game ele-
ments and to reduce the impact of out-of-game environmental
distractions (e.g., spectator noise at arena events). Further complicat-
ing gameplay, Eathletes must build a mental model of their opponent
to determine and respond to opposing strategies and tactics. Mental
models require efficient working memory, as multiple pieces of infor-
mation need to be stored and analyzed in real time. Working memory
is also needed to effectively manage goals in both the short term (e.g.,
[ must retreat from the current battle as I'll die otherwise) and the
long term (e.g., playing consistent with a predefined battle plan).
Sleep restriction appears to result in performance decrements in
selective® and sustained attention, as well as working memory.®
The resultant errors from brief attentional lapses and distractions,
and impaired tactical awareness, may mean the difference between
success and failure in Esports, particularly for close matches or com-
parably skilled Eathletes.

In addition to more rudimentary cognitive processes, Eathlete
performance also depends upon higher-order executive functioning.
Executive functioning is a broad term describing a constellation of sep-
arable but related cognitive skills, including cognitive flexibility,
problem solving, decision making, and metacognition.'? These skills
are often used in service of goal-directed behavior, such as competing
to win in Esports. For example, cognitive flexibility is needed because
Eathletes are required to anticipate and adapt to continuously

changing variables during Esports gameplay. Moreover, Eathletes
must organize, plan, decide, and then implement strategies and tac-
tics to achieve their respective objectives, and often coordinate effec-
tively within the context of a team. Simultaneous to all of these
cognitive processes, Eathletes need to monitor their own perfor-
mance (i.e., metacognition) and regulate their emotions (i.g., if
performing poorly). Parallel to the effect of sleep restriction on im-
pairments in lower-order cognitive domains, evidence suggests that
executive functioning is also adversely affected. A recent meta-analy-
sis demonstrated that sleep restriction consistently negatively im-
pacted executive functioning.® Thus, sleep restriction may
compromise Eathletes' ability to effectively engage and modulate as-
pects of performance related to the aforementioned complex ele-
ments of Esports participation, once again highlighting that
adequate sleep may be particularly important for optimal Eathlete
performance.

Potential risk factors for sleep disturbances in Eathletes

Despite the need for adequate sleep, sleep disturbances among
traditional athletes are common, with a range of possible contribut-
ing risk factors.'® Eathletes are likely exposed to many of the same
risk factors as traditional athletes, although others may be unique
to the situations and conditions that characterize Esports. In the fol-
lowing section, we outline risk factors for suboptimal sleep that
may be pertinent to Eathletes.

Caffeine use

Caffeine is a well-known ergogenic aid'* used by traditional ath-
letes across a wide range of sports.'> However, increased caffeine
levels postmatch have been correlated with longer sleep latency
and decreased sleep efficiency.'® Hence, athletes need to take a stra-
tegic approach to caffeine use and regulate consumption appropri-
ately to maximize performance gains while minimizing harm to
subsequent sleep. Although it currently remains unknown to what
extent Eathletes consume caffeine, major energy drink brands such
as Red Bull and Monster Energy have been prominent sponsors
within the Esports industry for some time.'”'® Thus, Eathlete expo-
sure to marketing of caffeinated products may be high, but evidence
is needed to support this idea.

Air travel

Sleep disturbances related to air travel can occur because of the ef-
fects of jet lag, conflicting habitual sleep-wake schedules and travel
times,' and travel fatigue caused by being confined, restricted in
movement, and possibly dehydrated by dry cabin air.!® Importantly,
for athletes, sleep disturbances related to air travel have been found
to compromise athletic performance.?%?! With the continued growth
of the Esports industry, competitions have become more widespread
around the world. Although Esports competitions are unique in that
it is not always necessary for Eathletes to travel to compete (i.e.,
they can compete remotely via the Internet), major competitions
are centralized and require competitors to be physically present.?
Hence, many Eathletes are forced to travel long distances to compete,
often by plane across multiple time zones.

Precompetition and competition nights

In their recent meta-analysis, Roberts and Warmington'> found
evidence of reduced sleep duration and efficiency on competition
nights. This finding was largely attributed to a delay in bedtime due
to a range of potential factors such as elevated cortisol and sympa-
thetic hyperactivity. In comparison, equivocal findings were observed
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on precompetition nights, although the authors noted that individual
and female athletes might be more prone to precompetition sleep
disturbances due to anxiety. Although Esports are male dominated,
policies to increase female participation are being implemented.?
Furthermore, tournaments involving individual competitors are
common.? Thus, some Eathletes may be susceptible to similar issues
experienced by traditional athletes on precompetition and competi-
tion nights, resulting in sleep disturbances.

Evening use of light emitting devices

Evidence from the general population suggests that evening use
of light-emitting devices can interfere with melatonin secretion and
consequently negatively impact sleep and daytime performance.?*
In contrast, preliminary results from studies comprising traditional
athletes do not reflect these findings.'>?* However, further research
with larger sample sizes and a broader range of cognitive measures is
needed before firm conclusions are drawn. Given that light-emitting
devices are a core component of Esports, Eathletes may be at an in-
creased risk of sleep disturbances compared to traditional athletes,
especially if training or competitive matches occur in the evening.

Sleep disorders

Sleep disorders, such as sleep apnea and insomnia, can signifi-
cantly degrade sleep quality and quantity.?> The prevalence of sleep
disorders among traditional athletes varies between sports, although
athletes with particular physical characteristics (e.g., American
footballers with high body mass index) may be at increased risk of de-
veloping a sleep disorder.'* Interestingly, given that Eathlete perfor-
mance is minimally influenced by physical ability, the physical
characteristics of the Eathlete population are likely more heteroge-
neous than traditional athletes. Thus, Eathletes may be less at risk of
sleep disorders with specific physical risk factors that arise as a func-
tion of competing in Esports. However, there may be physical risk fac-
tors for poor sleep that arise as a result of participating in Esports. For
example, the sedentary nature of Esports, if managed poorly, could
contribute to negative health outcomes (e.g., weight gain, neck
pain)?® and subsequent impaired sleep. Furthermore, given the
broad range of diagnosable sleep disorders and their diverse
etiologies,?” sleep disorders remain a plausible issue for Eathletes.

Performance enhancing substances

A report by the Esport Integrity Coalition?® determined that doping
was a moderate threat to the integrity of Esports. The report noted that
Adderall and Ritalin, both stimulant medications used to treat attention
deficit hyperactivity disorder, have instead been used by some
Eathletes in an attempt to enhance performance. Although Esport In-
tegrity Coalition has developed an antidoping policy (Anti-Doping
Code), there is no systematic detection and enforcement regimen cur-
rently in place.?® Hence, no empirical data exist that can provide further
insight with respect to doping prevalence or the types of substances
used. From a sleep perspective, some performance-enhancing sub-
stances, particularly stimulants, could lead to sleep disturbances.*°

Other risk factors

There are likely other additional risk factors for suboptimal sleep
outcomes in the Eathlete population. Informal evidence suggests
that this could include inadequate professional support and knowl-
edge about the importance of sleep, competing demands such as
work commitments that lead to training at night (particularly for
semiprofessionals), and overtraining. However, future empirical re-
search is required to examine these potential risk factors in Eathletes.

Conclusions and future research directions

This opinion piece is the first to highlight the potential importance
of adequate sleep for Eathlete performance. It is well established that
sleep restriction impairs cognitive functioning, which may not be
conducive for optimal Eathlete performance and therefore compro-
mise the likelihood of competitive success. Indeed, cognitive deficits
following sleep restriction may occur across the full spectrum of cog-
nitive abilities that underpin Eathlete performance. Concerningly,
similar to traditional athletes, Eathletes likely experience a high
level of risk for sleep disturbances due to the unique situations and
conditions that characterize Esports. From a practical perspective,
these provisional findings have implications for the performance
management of Eathletes at all stages of their training and competi-
tion schedule.

Our conclusions are limited in that they are based on existing
findings drawn from the broader sleep and sports medicine litera-
ture. Hence, rigorous scientific research is required to investigate
and test our propositions with Eathletes specifically. However, at a
time when the Esports industry is experiencing significant growth
and popularity, research is notably lagging. We strongly encourage
researchers in the field of sleep and sports medicine to invest the
time and energy needed to further develop this emerging area of
the literature. As a logical next step, future research should focus on
the following 3 areas: (1) evaluation of Eathlete sleep patterns, (2)
identification of risk factors for suboptimal sleep in Eathletes, and
(3) understanding the consequences of sleep restriction on the cogni-
tive abilities that underpin Eathlete performance. Conducting such
research would further align Eathletes with traditional athletes pro-
fessionally, helping them to perform at their peak potential, thereby
providing spectators with the best viewing experience possible and
enhancing the public profile of Esports on a whole.

References

1. Newzoo. 2018 Global Esports market report. https://newzoo.com/insights/trend
-reports/global-esports-market-report-2018-light/. Published 2018. [Accessed Oc-
tober 7, 2018].

2. Taylor TL. Raising the Stakes: E-Sports and the Professionalization of Computer
Gaming. Cambridge, MA: MIT Press; 2012.

3. Kirschen GW, Jones JJ, Hale L. The impact of sleep duration on performance among
competitive athletes: a systematic literature review. Clin J Sport Med. 2018:1-10.
https://doi.org/10.1097/JSM.0000000000000622.

4. Fullagar HH, Skorski S, Duffield R, et al. Sleep and athletic performance: the effects
of sleep loss on exercise performance, and physiological and cognitive responses
to exercise. Sports Med. 2015;45(2):161-186. https://doi.org/10.1007/s40279-
014 -0260-0.

5. Bonnar D, Bartel K, Kakoschke N, et al. Sleep interventions designed to improve
athletic performance and recovery: a systematic review of current approaches.
Sports Med. 2018;48(3):683-703. https://doi.org/10.1007/s40279-017-0832-x.

6. Lowe (], Safati A, Hall PA. The neurocognitive consequences of sleep restriction: a
meta-analytic review. Neurosci Biobehav Rev. 2017;80:586-604. https://doi.org/
10.1016/j.neubiorev.2017.07.010.

7. Killgore WDS. Effects of sleep deprivation on cognition. Prog Brain Res. 2010;185:
105-129. https://doi.org/10.1016/B978-0-444-53702-7.00007-5.

8. Goel N. Neurobehavioral effects and biomarkers of sleep loss in healthy adults.
Curr Neurol Neurosci Rep. 2017;17(11):89. https://doi.org/10.1007/s11910-017-
0799-x.

9. Chee MWL. Limitations on visual information processing in the sleep-deprived
brain and their underlying mechanisms. Curr Opin Behav Sci. 2015;1:56-63.
https://doi.org/10.1016/j.cobeha.2014.10.003.

10. Alhola P, Polo-Kantola P. Sleep deprivation: impact on cognitive performance.
Neuropsychiatr Dis and Treat. 2007;3(5):553-567https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC2656292/.

11. Schubert M, Drachen A, Mahlmann T. Esports analytics through encounter detec-
tion. Paper presented at: MIT Sloan Sports Analytics Conference; March 11, 2016;
Boston, MA. https://lucris.lub.lu.se/ws/files/5549290/8773291.pdf, Accessed date:
26 November 2018.

12. Friedman NP, Miyake A. Unity and diversity of executive functions: individual dif-
ferences as a window on cognitive structure. Cortex. 2017;86:186-204. https://
doi.org/10.1016/j.cortex.2016.04.023.

13. Roberts SS, Teo W, Warmington SA. Effects of training and competition on the
sleep of elite athletes: a systematic review and meta-analysis. Br J Sports Med.
2018. https://doi.org/10.1136/bjsports-2018-099322.


https://newzoo.com/insights/trend
http://refhub.elsevier.com/S2352-7218(19)30119-6/rf0005
http://refhub.elsevier.com/S2352-7218(19)30119-6/rf0005
https://doi.org/10.1097/JSM.0000000000000622
https://doi.org/10.1007/s40279-014 �-�0260-0
https://doi.org/10.1007/s40279-014 �-�0260-0
https://doi.org/10.1007/s40279-017-0832-x
https://doi.org/10.1016/j.neubiorev.2017.07.010
https://doi.org/10.1016/j.neubiorev.2017.07.010
https://doi.org/10.1016/B978-0-444-53702-7.00007-5
https://doi.org/10.1007/s11910-017-0799-x
https://doi.org/10.1007/s11910-017-0799-x
https://doi.org/10.1016/j.cobeha.2014.10.003
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2656292/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2656292/
https://lucris.lub.lu.se/ws/files/5549290/8773291.pdf
https://doi.org/10.1016/j.cortex.2016.04.023
https://doi.org/10.1016/j.cortex.2016.04.023
https://doi.org/10.1136/bjsports-2018-099322

650

14.

15.

20.

21.

22.

D. Bonnar et al. / Sleep Health 5 (2019) 647-650

Grgic J, Trexler ET, Lazinica B, et al. Effects of caffeine intake on muscle strength
and power: a systematic review and meta-analysis. ] Int Soc Sports Nutr. 2018;
15:11. https://doi.org/10.1186/s12970-018-0216-0.

Del Coso ], Muiioz G, Mufioz-Guerra J. Prevalence of caffeine use in elite athletes
following its removal from the World Anti-Doping Agency list of banned sub-
stances. Appl Physiol Nutr Metab 2011;36(4):555-561. 10.1139/h11-052.

. Dunican IC, Higgins CC, Jones M]J, et al. Caffeine use in a super rugby game and its

relationship to post-game sleep. Eur J Sport Sci. 2018;18(4):513-523. https://doi.
org/10.1080/17461391.2018.1433238.

. Cooke S. Red bull gaming sphere, UK's largest public esports studio, opens in London

Esports insider https://esportsinsider.com/2018/03/red-bull-gaming-sphere-uks-
largest-public-esports-studio-opens-london/. Published 2018. Accessed December
15,2018.

. Fitch A. Kuala Lumpur major finds partner in Monster Energy. Esports insider.

https://esportsinsider.com/2018/10/kuala-lumpur-major-monster-energy/. Pub-
lished 2018. Accessed December 15, 2018.

. Lastella M, Roach GD, Sargent C. Travel fatigue and sleep/wake behaviors of pro-

fessional soccer players during international competition. Sleep Health. 2019;5
(2):141-147. https://doi.org/10.1016/j.s1eh.2018.10.013.

Waterhouse ], Edwards B, Nevill A, et al. Identifying some determinants of “jet lag”
and its symptoms: a study of athletes and other travellers. Br ] Sports Med. 2002;36
(1):54-60. https://doi.org/10.1136/bjsm.36.1.54.

Lemmer B, Kern RI, Nold G, et al. Jet lag in athletes after eastward and westward
time-zone transition. Chronobiol Int. 2002;19(4):743-764. https://doi.org/10.
1081/CBI -120005391.

Keiper M, Manning RD, Jenny S, et al. No reason to LoL at LoL: the addition of
esports to intercollegiate athletic departments. Journal for the Study of Sports and

23.

25.

26.

27.

28.

29.

30.

Athletes in Education. 2017;11(2):143-160. https://doi.org/10.1080/19357397.
2017.1316001.
Green A, Cohen-Zion M, Haim A, et al. Evening light exposure to computer
screens disrupts human sleep, biological rhythms, and attention abilities.
Chronobiol Int. 2017;34(7):855-865. https://doi.org/10.1080/07420528.
2017.1324878.

. Jones M], Peeling P, Dawson B, et al. Evening electronic device use: the effects on

alertness, sleep and next-day physical performance in athletes. J Sports Sci. 2018;
36(2):162-170. https://doi.org/10.1080/02640414.2017.1287936.

Dunican IC, Walsh ], Higgins CC, et al. Prevalence of sleep disorders and sleep
problems in an elite super rugby union team. J Sports Sci. 2018. https://doi.org/
10.1080/02640414.2018.1537092.

Happonen A, Minashkina D. Professionalism in Esports: benefits in skills and
health and possible downsides. https://www.researchgate.net/publication/
333036047_PROFESSIONALISM_IN_ESPORT_BENEFITS_IN_SKILLS_AND_HEALTH_
POSSIBLE_DOWNSIDES. Published April 2019. [Accessed June 2, 2019].

Sateia MJ. International classification of sleep disorders—third edition. Chest. 2014;
146(5):1387-1394. https://doi.org/10.1378/chest.14-0970.

Esport Integrity Coalition. ESIC Esports threat assessment: a risk analysis. https://
www.esportsintegrity.com/wp-content/uploads/2018/11/esports-Threat-
Assessment.pdf. Published 2016. Accessed December 10, 2018.

Esport Integrity Coalition. Anti-doping code. https://www.esportsintegrity.com/
integrity-programme/anti-doping-code/; Revised 2018. [Accessed December 10,
2018].

Alamir YA, Zullig KJ, Wen S, et al. Association between nonmedical use of prescrip-
tion drugs and sleep quality in a large college student sample. Behav Sleep Med.
2017. https://doi.org/10.1080/15402002.2017.1403325.


https://doi.org/10.1186/s12970-018-0216-0
https://doi.org/10.1080/17461391.2018.1433238
https://doi.org/10.1080/17461391.2018.1433238
https://esportsinsider.com/2018/10/kuala-lumpur-major-monster-energy/
https://doi.org/10.1016/j.sleh.2018.10.013
https://doi.org/10.1136/bjsm.36.1.54
https://doi.org/10.1081/CBI �-�120005391
https://doi.org/10.1081/CBI �-�120005391
https://doi.org/10.1080/19357397.2017.1316001
https://doi.org/10.1080/19357397.2017.1316001
https://doi.org/10.1080/07420528.2017.1324878
https://doi.org/10.1080/07420528.2017.1324878
https://doi.org/10.1080/02640414.2017.1287936
https://doi.org/10.1080/02640414.2018.1537092
https://doi.org/10.1080/02640414.2018.1537092
https://www.researchgate.net/publication/333036047_PROFESSIONALISM_IN_ESPORT_BENEFITS_IN_SKILLS_AND_HEALTH_POSSIBLE_DOWNSIDES
https://www.researchgate.net/publication/333036047_PROFESSIONALISM_IN_ESPORT_BENEFITS_IN_SKILLS_AND_HEALTH_POSSIBLE_DOWNSIDES
https://www.researchgate.net/publication/333036047_PROFESSIONALISM_IN_ESPORT_BENEFITS_IN_SKILLS_AND_HEALTH_POSSIBLE_DOWNSIDES
https://doi.org/10.1378/chest.14-0970
https://www.esportsintegrity.com/wp-content/uploads/2018/11/esports-Threat-Assessment.pdf
https://www.esportsintegrity.com/wp-content/uploads/2018/11/esports-Threat-Assessment.pdf
https://www.esportsintegrity.com/wp-content/uploads/2018/11/esports-Threat-Assessment.pdf
https://www.esportsintegrity.com/integrity-programme/anti-doping-code/
https://www.esportsintegrity.com/integrity-programme/anti-doping-code/
https://doi.org/10.1080/15402002.2017.1403325

	Sleep and performance in Eathletes: for the win!
	Sleep and performance in Esports
	Potential risk factors for sleep disturbances in Eathletes
	Caffeine use
	Air travel
	Precompetition and competition nights
	Evening use of light emitting devices
	Sleep disorders
	Performance enhancing substances
	Other risk factors

	Conclusions and future research directions
	References


