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Abstract

Aims: This study aimed to holistically assess the physical and cognitive attributes of esport
athletes.

Methods and Results: Forty-six adults between 18 and 32 years old with experience playing
videogames were enrolled in this study. Participants completed assessments in five areas:
demographics, self-report questionnaires, cognitive performance, physical performance, and
gaming performance. Participants self-reported Overwatch ranking and physical activity
participation (Pediatric Physical Activity Measure), and grip strength was measured with a
handheld dynamometer. Seven domains of physical, mental, and social health and well-being
were measured with the Patient Reported Outcomes Measurement Information System
(PROMIS-29). The List Sorting Working Memory Test and Picture Sequence Memory Test from
the National Institutes of Health (NIH) Toolbox Cognition Batteries were used to measure
cognitive performance. Finally, esports performance was measured using a series of tasks
through Alienware Academy and AIM Booster to record accuracy, reaction time, and targets hit.
Participants were separated into high and low ranking groups for comparisons. This sample of
esport athletes was similar to the general population for grip strength, each of the PROMIS-29
metrics, the List Sorting Working Memory Test, and the Picture Sequence Memory Test.
Reaction time was the variable with the only significant difference between ranking groups.
Conclusion: This study represents a primary investigation of esport athletes using a holistic
approach. By incorporating physical and cognitive components, the most important factors to
esport athletes’ health and performance can be better understood and applied.

Keywords: Overwatch, Esports, Competitive video gaming, video games, reaction time
Highlights

¢ High and low ranked Overwatch gamers scored similarly for physical, mental, and social
health when compared to each other and to the general population.
e High rank gamers had significantly faster reaction times than low rank gamers.
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e Task difficulty may be a significant differentiator of skill level and performance between
competitive and recreational video game players.
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Introduction

The cognitive and physiological metrics of competitive athletes in traditional sports have been
extensively researched, (1) yet minimal information has been reported about the cognitive and
physiological characteristics of esport athletes. In the past two decades, participation in esports
has risen dramatically. By the end of 2020, nearly 2 billion people were aware of esports, with a
total viewing audience of almost 500 million people.(2) The rise of esport competitions and
online gaming has proliferated in the sporting world, especially during the recent COVID-19
pandemic. Further information on the physiological, cognitive, and behavioral characteristics
of esport athletes can aid current and future esport participants at amateur and professional
levels.

Esports involve competitive video gaming whereby players combine into teams and compete
against others in competitive arenas.(3) Much like traditional sporting events, esport
tournaments often have thousands of spectators. Some individuals are reluctant to characterize
competitive video gaming as a sport because it involves less physical activity than traditional
sports.(4) However, researchers have suggested that competitive esports are indeed physically
taxing, and excessive play can introduce overuse injuries to the hand, neck, and back.(5)
Performance may be impacted by the physical characteristics of the esport athlete,(6) but these
suggestions have yet to be quantified.

While there have been limited investigations into the physical attributes of esport athletes,
many cognitive domains have been studied in gamers.(7,8) A meta-analysis on the impact of
action video games on cognition found that playing games improved cognition in the areas of
perception, attention, spatial cognition, task-switching, inhibition, problem solving, and verbal
cognition, though not all skills were improved equally and more research is needed to
understand which skills are most important to gaming.(9) Similar to traditional athletics,
interpersonal skills are vital for performance in team settings. Although video gaming has often
been thought of as a solitary activity, recent research shows that there are many social
interactions between players as they attend large gaming tournaments and while playing
together online.(10) In competitive and recreational settings, video games are frequently played
communally, with over half of teenagers’ time spent playing with at least one friend.(11)
Furthermore, 77% of the conversation is socioemotional in nature rather than task-oriented.(12)

Participation in esports requires gamers to be cognitively and socially astute as well as physically
capable. In the rapidly growing esports enterprise, understanding the cognitive and physical
characteristics is essential to understanding the best practices for esport athletes to lower injury
risk while performing better. This information can also inform injury reduction efforts utilized
by these teams and applied in other settings. The specific physiological and cognitive variables
that impact esport performance are unclear. Therefore, the objective of this study was to
conduct a holistic assessment of the physical and cognitive attributes of the esport athlete. To
this end, the study aimed to describe the demographic and performance profiles of esport
athletes as a foundation for exploring optimization of human performance in esport athletes.

Methodology
Participants

Using a cross-sectional study design, 46 adults between 18 and 32 years of age who had self-
reported experience playing videogames were enrolled in the study. Individuals were recruited
through a convenience sample on a university campus and were not excluded based on gender,
race, ethnicity, or socioeconomic status. Individuals were included if they played video games
(not exclusively Overwatch) recreationally or competitively, were able to provide written
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informed consent, and were 18 years of age or older. Subject-candidates were excluded based on
the following criteria: (1) non-English speaking or (2) having a physical impairment that did not
allow them to complete testing.

. Individual performance was evaluated in five areas: demographics, self-report questionnaires,
cognitive performance, physical performance, and gaming performance. A separate visual
health and performance assessment was conducted and presented in another study. This study
protocol complied with the Declaration of Helsinki and was reviewed and approved by The Ohio
State University Institutional Review Board prior to subject recruitment.

Participant Characteristics

An electronic intake form was administered to collect demographic information such as name,
date of birth, sex, race/ethnicity, handedness, education, and mother’s education. This
information was necessary to score the cognitive tasks, which are based on national datasets.
The participants also self-reported their rank in Overwatch. High rank players were defined as
those self-ranked diamond and above (skill ranking = 3000; top ~20% of Overwatch players)
while low rank players were defined as those self-ranked platinum and below (skill ranking <
3000; bottom ~80% of Overwatch players) or those without an Overwatch ranking.(13) High
rank players represented participants who played Overwatch more frequently or competitively,
while low rank players represented a general population with occasional, general video game

play.

The Patient Reported Outcomes Measurement Information System (PROMIS-29)is a self-
reported instrument created by the United States National Institute of Health (NIH) which
assesses seven domains of physical, mental, and social health and well-being.(14) PROMIS-29
domains include physical function, anxiety, depression, fatigue, ability to participate in social
roles and activities, pain interference, and pain intensity. By testing these domains in the U.S.
general population and clinical groups, the NIH created a scaled scoring system so that
PROMIS-29 survey results are scored on a normal t-distribution of the U.S. general population
with a mean of 50 and standard deviation of 10.(14) Fourteen item pools were tested in the U.S.
general population and clinical groups using an online panel and clinic recruitment. For scale
creation, a sub-sample was created reflecting demographics proportional to the 2000 U.S.
census. The Pediatric Physical Activity Measure (PPAM) was also completed and is a self-
reported questionnaire assessing exercise participation completed within the last week.(15) The
pediatric scale was utilized in lieu of a comparable adult measure in the PROMIS suite.

Grip strength was measured using a hand grip dynamometer (Jamar Plus+ Digital Hand
Dynamometer; Sammons Preston, Bolingbrook, IL). The dynamometer was individually fit to
each participant’s hand, and the participants were seated, holding the device with 9o° of elbow
flexion. The test was completed three times for each hand with a minimum of 10 seconds of rest
between each trial. The highest recorded measurement was used in data analysis.

Cognitive Performance

The List Sorting Working Memory Test is part of the NIH Toolbox Cognition Batteries and tests
the participant’s threshold for storing information in their working memory.(16, 17) Participants
are visually and audibly presented a series of items and are asked to verbally identify the objects
in order based on certain size or classification criteria. The Picture Sequence Memory Test is
also a part of the NIH Toolbox Cognition Batteries and is a test of the acquisition, storage, and
retrieval of information provided in picture form. Participants were asked to replicate the
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sequence order of several pictures depicting linked tasks. The protocols outlined by the NIH
Toolbox were used throughout this portion of the study.

Gaming Performance

The participants were assessed using a single Alienware computer (Aurora R5 D23M; Dell Inc.,
Round Rock, TX), mouse (AW558; Dell Inc., Round Rock, TX), keyboard (AW768; Dell Inc.,
Round Rock, TX), and monitor (AW2518H; Dell Inc., Round Rock, TX). The monitor, desk, and
chair heights were standardized (0.16m, 0.74m, and 0.44m, respectively), and the monitor was
0.35m from the front edge of the desk. The mouse and keyboard positions were adjusted to each
participant’s preferred location. For the Alienware Academy and the AIM Booster Tasks, in-
game settings (i.e., mouse sensitivity, zoom sensitivity, key binds, display) were standardized
for all participants. The Alienware Academy beta game suite was utilized to assess participants’
reaction time within a game-setting at three difficulty levels. A blue and red figure appeared at
different distances and the participant was instructed to only shoot the red figure, and the next
set of figures appeared when the crosshair was returned to a central target. The participants
completed each level with the instruction to complete the task “as fast as you can”, and they
were allowed one practice trial at the easiest of three levels. As the difficulty level increased,
targets would appear in varied locations with increased speeds and varied distances.

The freeware beta AimBooster online software (aimbooster.com) was utilized to create a
compilation of five custom designed tasks to measure participants’ speed and accuracy in target-
clicking tasks. Prior to the test, the participants were read scripted instructions (Table 1), and
the task was demonstrated once. Each task was completed twice in succession, and the data
from the second trial was recorded.

Table 1: Aim Booster Task Descriptions

Task? Instructions

Challenge 1 In this game, you will click on targets as fast as you can. You have 3
minutes to click as many targets as possible. If the target goes away, this
means you lose a life. If you lose 3 lives, the game will end early. Be as
accurate as you when clicking on the target.

Precision In this game, you will click on targets as fast as you can in 30 seconds as
accurately as possible.
Target Click In this game, you will need to click on as many targets as possible in 30

seconds. You will not lose lives in this game, but we will be tracking
accuracy or how many times you miss.

Hover In this game, you will hover over as many targets as you can without
clicking in 30 seconds.

Sniping In this game, you will need to click on targets as fast as you can in 30
seconds. Don’t worry if you miss a target, just keep trying.

Challenge 2 In this game, you will click on targets as fast as you can. You have 3

minutes to click as many targets as possible. If the target goes away, this
means you lose a life. If you lose 3 lives, the game will end early. Be as
accurate as you when clicking on the target.

2Tasks are listed in the order performed.

Data Processing
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Data summaries and analysis were conducted using R in RStudio.(18,19) Given the
characteristics of the participants, race/ethnicity was categorized as non-Hispanic white, Asian,
other, and not reported. Education was categorized into eight groups: high school graduate,
some college credit but less than 1 year, one year of college at a 4-year program, no degree, two
years of college at a 4-year program, no degree, three years or more of college at a 4-year
program, no degree, Associates degree (e.g., AA, AS), Bachelor's degree (e.g., BA, AB, BS), and
Master’s degree (e.g., MA, MS, MEng, MEd, MSW, MBA).

Statistical Analysis

T-tests, assuming unequal variances, were used to compare the high and low rank mean scores
for continuous variables of interest including the pediatric physical activities measures,
cognitive performance, grip strength, Alienware Academy, and AimBooster tasks. Fishers’ exact
test was used for categorical variables for the physical activity variables. P-values are presented
at the nominal level with a significance level of 0.05.

Results

Of the 46 participants in this study, 13 were classified as high rank and 33 as low rank. The mean
age of the group was 20.9 (SD = 2.44) years. Table 2 presents the demographic characteristics of
the study participants. The participants in the sample were mostly non-Hispanic white (69.6%),
male (89.1%), right-handed (93.5%) and had at least some college education (91.3%) (Table 2).
There were no significant differences in the demographics between the high and low rank
groups. Means and standard deviation for the total sample, high and low rank for PROMIS-29,
cognitive performance, physical activity, grip strength, and gaming performance are presented
in Tables 3-6.
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Table 2: Baseline demographic characteristics

Total Sample (n=46)

Age, m(sd)
Sex, n (%)
Female
Male
Race/Ethnicity, n (%)
Non-Hispanic White
Asian
Other
No Response
Handedness, n (%)
Left
Right
Education, n (%)
High School Graduate
Some college credit but less than 1 year
One year of college at a 4-year program, no degree
Two years of college at a 4-year program, no degree

Three years or more of college at a 4-year program, no
degree
Associates degree (e.g., AA, AS)

Bachelor's degree (e.g., BA, AB, BS)

Master’s degree (e.g., MA, MS, MEng, MEd, MSW, MBA)
Rank, n (%)

High

Low

This is an open access article under the CC BY license

20.87 (2.44)

5 (10.87)
4 (89.13)

32 (69.57)
8 (17.39)
4(8.7)

2 (4.35)

3(6.52)
43 (93.48)

4 (8.7)

4 (8.7)

3 (6.52)
13 (28.26)

14 (30.43)

2 (4.35)
4 (8.7)
2 (4.35)

13 (28.26)
33 (71.74)

{ESPORTS
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Discussion

This research represents initial efforts to create a holistic profile of esport athletes. By
considering the health, cognition, and physiological performance of competitive and
recreational esport athletes and contextualizing this information with their respective gaming
performance, this research provides a foundation for exploration of the multiple facets of
healthful gaming. Notably, these findings provide insight into multiple domains of esport
athletes and begin the development of profiles that use performance metrics to inform training
and athlete selection in this growing population.

Physical Characteristics

Nearly 50% of professional and high level esport athletes participate in at least one hour of
physical training each day.(5,20) Only one individual in our sample participated in vigorous
physical activity for six to seven days each week; however, 15.56% of our sample reported
participating in at least 10 minutes of physical activity for six to seven days each week. In a small
sample of collegiate esport athletes (n=14), the participants performed nearly four hours of
exercise each week,(21) which surpasses the current physical activity recommendations of the
American College of Sports Medicine.(22) Although the majority of our sample represents
amateur players, this contrast indicates possible inconsistencies in the physical activity patterns
of esport athletes, and the potential differences between athletes at different skill levels.

A similar predictor of physical health, grip strength has also been shown to be representative of
overall muscle strength.(23) The grip strength of participants in the present study was equitable
to average grip strength levels reported for 20 year old males (82.5lbs - 91.3lbs) and females
(62.51bs).(24,25) Grip strength was not different between high and low ranked groups.
Researchers have previously reported that hand dexterity (measured via pointing task and
tapping speed) was predicted by grip strength (Table 3),(26) suggesting that research should
further explore the relationship between grip strength and esports specific performance
outcomes.

Self-Report Measures

Our findings (Table 3) indicate that esport athletes are similar to the general population on
measures of physical function, anxiety, depression, fatigue, sleep disturbance, and the ability to
participate socially. The findings from the PROMIS-29 are consistent for gamers of different
skill levels. Previously, general physical fitness has been linked with improved cognitive
performance and mental health.(27) Furthermore, physical fitness has been linked to faster
single-plane eye-hand coordination task performance,(28) which is essential for esport athletes.
Anxiety and depression have been associated with Internet Gaming Disorder and other
psychological issues in gamers,(29,30) but our sample’s anxiety and depression scores did not
differ significantly from the general population. In competitive esport athletes, participation in
a collegiate tournament was experienced as a stressful event that introduced moderate cognitive
fatigue.(21) The ability to maintain performance while experiencing fatigue may be a
determinant of skill level, but there was not a significant difference in the reported fatigue of
the high and low rank participants. Intensity and duration of video game playing have been
adversely associated with sleep quality and mental health in young adults.(31,32) In contrast,
our sample scored similarly to the general population for sleep disturbance. The largest
deviation from the general population mean for our sample was regarding the ability to
participate socially (mean = 56.67, SD = 7.1) indicating that our sample self-reported a greater
ability than the general population to fill their required social roles. However, this deviation was
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still within one standard deviation of the general population mean and should not be considered
atypical.

Table 3: Patient Reported Outcomes Measurement Information System (PROMIS-29), memory,
and grip strength tests

0.07

0.54
0.64

0.1

0.95
0.47

0.19

0.8

Total Low Rank High Rank  Mean Difference p-value®
Mean(sd) Mean(sd) Mean(sd) (95% CI)
PROMIS-29°
Physical Function 54.92 (3.95) 54.37 (4.31) 56.29 (2.55) -1.93(-4.03, 0.18)
Anxiety 52.62 (8.23) 52.09 (7.88) 53.91(9.25) -1.81(-7.91, 4.28)
Depression 49.78 (9.37) 50.25 (8.82)  48.62 (10.88) 1.63(-5.48, 8.75)
Fatigue 48.53 (8.04) 49.69 (8.28) 45.68 (6.87) 4(-0.93, 8.94)
Sleep Disturbance 49.84 (7.36) 49.8 (7.72) 49.95 (6.7) -0.14(-4.89, 4.6)
Ability to Participate Socially  56.67 (7.1) 57.17 (7.15) 55.43 (7.1) 1.74(-3.11, 6.59)
Memory
List Sorting Working Memory 107.47 (12.67)  107.94 (13.06) 106.31 (12.07)  1.63(-6.76, 10.02)
Test Age®
Picture Sequence Memory 108.43 (15.67) 110.58 (14.56) 103 (17.63) 7.58(-3.96, 19.11)
Test®
Grip Strength
Right hand 86.06 (20.73) 85.63 (22.17) 87.17 (17.31) -1.54(-14.16, 11.07)
Left hand 83.31 (19.89) 82.31(21.47)  85.84 (15.65) -3.53(-15.23, 8.17)

2 Unpaired t-test assuming unequal variances
® PROMIS-29 t-score
¢ Age corrected standard score

Cognitive Performance

Previous research has disagreed upon the connection between esports performance and
assessments of cognitive performance. In one study, professional action video gamers had
enhanced visual spatial memory and working memory compared to amateur gamers.(7)
However, other studies failed to find a correlation between video game playing and overall
cognitive ability.(33,34) The results of the List Sorting and Picture Sequence memory tests for
our sample (Table 3) were comparable to that of a healthy population when scored on an age-
corrected standard scale (mean = 100, SD = 15).(14) On the Picture Sequence Memory Test, the
low rank gamers (mean = 110.58, SD = 14.56) performed equally (p = 0.19) with the high rank
gamers (mean = 103, SD =17.63). Our data did not support the existence of a connection between
esports ability and cognitive performance.

Gaming Performance

Previous research suggests that elite esport athletes have both higher accuracy and faster
reaction times than the rest of the population.(35) Similarly, reaction time was significantly
better for the high rank esport athletes in this study. In the Alienware Academy reaction time
test, higher rank players had significantly better reaction times than lower rank players on the
hardest difficulty (p = 0.05) (Table 4). This study supports previous research indicating that
reaction time is an indicator of esports ability. Greater task difficulty appears to be a better
method for eliciting skill related performance differences. The easier tasks may not have been

0.54
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difficult enough to distinguish high versus low ranked participants because the tasks potentially
did not require as much esport-specific skill to successfully complete. During gameplay, the
level of difficulty is determined by the skill of the opponent, who are usually of similar rank.
Therefore, improving reaction time could allow an esport athlete to out-perform their peers and
increase the athlete’s rank. The importance of reaction time was also supported by the results
of the Aim Booster test’s precision task (Table 5). High ranked gamers had similar accuracy to
the lower ranked gamers, but on average reacted over 100 milliseconds faster. Although this
difference was not statistically significant, in dynamic and competitive esports games like
Overwatch, the first player to shoot in a one-on-one encounter has a distinct advantage, and
the success of the other player depends heavily on the speed of their reaction.

Table 4: Alienware Academy average round reaction time

Total Low Rank High Rank Mean Difference (95% CI) p-value?
Mean(sd) Mean(sd) Mean(sd)
Level
Easy 487.61 498.33 (115.67) | 460.38 (105.51) = 37.95(-35.36, 11.25) 0.3
Medium 457.39 469.09 (84) 427.69 (81) 41.4(-14.08, 96.88) 0.14
Hard 519.67 537.67 (102.93) = 474 (91.39) 63.67(-0.3, 127.64) 0.05

2 Unpaired t-test assuming unequal variances [Insert Table 5]
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Table 5: Aim Booster Tasks

Total Low Rank High Rank Mean Difference

p-value®

Mean(sd)

Mean(sd)

Mean(sd)

(95% CI)

Challenge 1
Total Time (s)
Accuracy (%)
Targets Hit
Final Targets/s

Precision
Targets Hit
Accuracy (%)

Avg. Reaction Time (ms)

Target Click
Click Hits

Target Click Accuracy (%)

Hover
Hits
Accuracy (%)

Avg. Reaction Time (ms)

Sniping
Targets Hit
Targets Total
Accuracy (%)

Challenge 2
Total Time
Accuracy (%)
Targets Hit
Final Targets/s

34.4 (9.18)
92.34 (4.99)
67.17 (23.92)
2.72 (0.46)

6.52 (3.51)
34.27 (18.41)
734.66 (127.02)

71(9.98)
95.6 (3.88)

61.61 (4.45)
99.78 (0.58)
467.81(36.74)

17.04 (4.45)
24.8 (1.49)
38.17 (15.21)

4517 (8.84)
92.63 (4.13)
90.3 (27.1)
3(0.37)

34.74 (9.88)
92.14 (5.58)
67.03 (24.97)
2.73 (0.45)

6.67 (3.44)
35.05 (18.1)
766.18 (71.37)

70.73 (10.38)
95.78 (4.21)

61.42 (4.7)
99.8 (0.54)
469.78 (39.2)

17.58 (4.86)
24.82 (1.57)
38.64 (16.23)

45.6 (9.49)
93.06 (3.96)
90.55 (28.76)
2.97 (0.39)

2 Unpaired t-test assuming unequal variances
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33.45 (7.17)
92.84 (3.13)
67.54 (21.96)
2.69 (0.48)

6.15 (3.78)
32.28 (19.8)

654.64 (193)

71.69 (9.26)
95.16 (2.98)

62.08 (3.88)

99.72 (0.7)
462.82 (30.42)

15.69 (2.9)
24.77 (13)
36.96 (12.78)

444 (7.31)
91.54 (4.53)
89.69 (23.39)
3.08 (0.28)

1.29(-4.48, 7.06)
-0.7(-3:33, 1.94)
-0.51(-15.92, 14.91)
0.03(-0.29, 0.36)

0.51(-2.01, 3.03)
2.77(-10.42, 15.96)

11.54(-6.89, 229.98)

-0.97(-7.44, 5.51)
0.62(-1.64, 2.87)

-0.65(-3.43, 2.13)
0.09(-0.36, 0.54)
6.95(-15.27, 29.17)

1.88(-0.48, 4.25)
0.05(-0.88, 0.98)
1.68(-7.61, 10.96)

1.5(-4.71, 7.71)
1.52(-1.47, 4.51)
0.85(-15.96, 17.67)
-0.11(-0.32, 0.1)
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0.6

0.95
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0.76
0.58

0.63
0.69

0.53
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0.71

0.62
0.3
0.92
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Table 6: Pediatric Physical Activity Measure
Totaln=46 Low Rank High Rank

n(%) n=33 n=13
n(%) n(%)

How many days did you play sports for 10
minutes or more?

No Days 21(45.65) 16(48.48) | 5(38.46) 0.98
1day 6(13.04) 3(9.09) 3(23.08)

2-3 days 14(30.43) 10(30.3) 4(30.77)

4-5 days 4(8.7) 3(9.09) 1(7.69)

6-7 days 1(2.17) 1(3.03) o(o)

How many days were you so physically
active that you sweated?

No Days 4(8.7) 3(9.09) 1(7.69) 0.97
1day 9(19.57) 7(21.21) 2(15.38)

2-3 days 24(52.17) 17(51.52) | 7(53.85)

4-5 days 8(17.39) 6(18.18) 2(15.38)

6-7 days 1(2.17) o(o) 1(7.69)

How many days did you exercise or play so
hard that your body got tired?

No Days 10(21.74) 7(21.21) 3(23.08) 0.9
1day 16(34.78) 13(39.39)  3(23.08)

2-3 days 14(30.43) 10(30-3) 4(30.77)

4-5 days 5(10.87) 3(9.09) 2(15:38)

6-7 days 1(2.17) o(o) 1(7.69)

How many days did you exercise or play so
hard that your muscles burned?

No Days 19(41.3) 13(39.39) | 6(46.15) 0.69
1 day 12(26.09) 11(33.33) 1(7.69)

2-3 days 8(17.39) 5(15.15) 3(23.08)

4-5 days 6(13.04) 4(12.12) 2(15.38)

6-7 days 1(2.17) o(o) 1(7.69)

How many days did you exercise or play so
hard that you felt tired?

No Days 7(15.22) 4(12.12) 3(23.08) 0.89
1day 17(36.96) 13(39.39)  4(30.77)
2-3 days 14(30.43) 1(33.33) 3(23.08)
4-5 days 7(15.22) 5(15.15) 2(15.38)
6-7 days 1(2.17) o(o0) 1(7.69)
On a usual day, how physically active were
you?
Not at all 1(2.17) 1(3.03) o(o0) 0.49
A little bit 15(32.61) 10(30.3) 5(38.46)
Somewhat 23(50) 19(57.58)  4(30.77)
Quite a bit 5(10.87) 3(9.09) 2(15.38)
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Very Much 2(4.35) o(o) 2(15.38)
How many days did you exercise really
hard for 10 minutes or more?

No Days 15(32.61) 1(33.33) 4(30.77) 0.93
1day 15(32.61) 12(36.36) 3(23.08)

2-3 days 9(19.57) 6(18.18) 3(23.08)

4-5 days 6(13.04) 4(12.12) 2(15.38)

6-7 days 1(2.17) o(o) 1(7.69)

How many days were you physically active
for 10 minutes or more?®

No Days 4(8.89) 3(9.09) 1(8.33) 0.97
1day 1(2.22) 1(3.03) o(o0)
2-3 days 18(40) 1(33.33) 7(58.33)
4-5 days 15(33.33) 12(36.36)  3(25)
6-7 days 7(15.56) 6(18.18) 1(8.33)
How many days did you run for 10 minutes
or more?
No Days 22(47.83) 15(45.45) | 7(53.85) 0.69
1day 11(23.91) 10(30.3) 1(7.69)
2-3 days 10(21.74) 7(21.21) 3(23.08)
4-5 days 2(4-35) 1(3.03) 1(7.69)
6-7 days 1(2.17) o(o) 1(7.69)

2 P-value from Fisher’s exact test comparing low and high ranks
b Missing a response in the high rank

This study is a first step towards the creation a comprehensive profile of esport athletes, and as
a new endeavor, there are limitations worth noting. First, participants self-reported their game
rankings. Self-report variables are inherently biased, and future research should aim to create a
ranking metric that is both objective and game agnostic. Secondly, the standardized computer
set-up may have impacted the performance of the participants who were accustomed to their
own gaming configuration. Third, the small sample size may have limited statistical power. In
addition, the small sample size forced the use of a binary system of high and low rank as opposed
to a gradient system with three or more groups of varying skill. Next, the participants in this
study were a heterogenous group with varied levels of experience potentially decreasing the
ability to draw strong conclusions from the data. Finally, defining performance as a measurable
quantity was difficult for this population. More precise and consistent metrics should be
developed with future research.

In conclusion, this study provided insights into the profile of a recreational esport athlete and
future studies should explore the physical and cognitive profile of professional esport athletes.
With the growth of esports, it is essential to develop a comprehensive understanding of the
world’s newest professional athletes. Before being able to improve performance or mitigate
adverse mental and physical health outcomes, researchers need to understand the
characteristics of professional and recreational esport athletes.
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