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A B S T R A C T

The objectives of the research were to analyze the differences in the pre- and post-game mood of players as a
function of the outcome; to establish the differences in anxiety and self-confidence as a function of the outcome,
the opponent's ranking and the outcome of the previous game; and to determine the relationship between perfor-
mance variables and post-game mood of professional LOL players. The participants were the players of the start-
ing League of Legends team of UCAM esports. Data collection was carried out during eighteen games belonging
to the spring split of SuperLiga Orange. POMS and CSAI-2 questionnaire, and Polar H10 HR sensors were the in-
strument used to obtain information about the players during the matches. The statistical analysis was carried
out using the SPSS statistical package (v.25.0) and a value of p < 0.05 was established to determine significant
differences. The results show significant differences in all mood states when comparing pre and post values when
the game was lost (p < 0.05), and in anger (p = 0.04) and fatigue (p < 0.001) when the game was won. In ad-
dition, significant differences were found in post-game values of depression (p < 0.001), anger (p < 0.001),
vigor (p < 0.001), and confusion (p < 0.001), as a function of whether one won or lost.

1. Introduction

Esports are defined as an area of sports activities in which people de-
velop and train mental and physical skills through the use of informa-
tion and communication technologies (Wagner, 2006). These have be-
come a worldwide mass phenomenon in which the popularity of video
games and the desire of spectators to watch professional competitions
have increased as the internet and new technologies have expanded
(Jenny et al., 2018). Competition takes on special relevance in the field
of esports, as it does in traditional sports, making comparisons between
the two common in the scientific literature (Jonasson & Thiborg, 2010;
Pizzo et al., 2018; Thiel & John, 2018).

League of Legends (LOL) is the most widely played multiplayer on-
line battle arena (MOBA) in the world, and most of the scientific re-
search that has tried to explain the relationship between psychological
variables and performance has been carried out on it (Bálint et al.,
2021; Brühlmann et al., 2020; Himmelstein et al., 2017; Matuszewski et
al., 2020; bib_Mora_Cantallops_and_Sicilia_2019MoraCantallops &
Sicilia, 2019). Among the most determinant psychological variables are
motivation, anger, personality, mental toughness or the interaction be-
tween players.

Motivation is a fundamental element for esports performance, as in-
trinsically motivated and self-determined players report positive and
enjoyable play experiences, while those with extrinsic motivation asso-
ciate play with negative and stressful situations, being potentially detri-
mental to psychological well-being (Brühlmann et al., 2020). Among
the most salient elements of LOL that increase professional players' mo-
tivation are satisfaction from teamwork, competition, and mastery of
complex game interactions (Johnson et al., 2015, pp. 2265–2274).

LOL games, like those of other esports, are divided into distinct
phases during the course of the game (Ferrari, 2013), with demanding
and varied psychological and attentional demands. Mental toughness
takes on special relevance in the different phases of play, as it is related
to perceived control and stress management, with players with higher
levels of mental toughness opting for coping options focused on prob-
lem solving rather than problem avoidance (Poulus et al., 2020).

On the other hand, emotions prior to match participation could in-
fluence performance, with pleasant emotions with high tendencies of
approach being the ones that could influence to a greater extent, com-
pared to the unpleasant ones of anger and sadness (Behnke et al., 2020).
Nevertheless, anger plays a determining role alongside personality in
esports performance. It is still unknown whether each esports shapes a
different anger expression and personality, or it is the anger expression

∗ Corresponding author. Catholic University San Antonio of Murcia, Campus de los Jerónimos, Guadalupe, 30107, Murcia, Spain.
E-mail addresses: amateo5@ucam.edu (A. Mateo-Orcajada), labenza@ucam.edu (L. Abenza-Cano), rvaquero@ucam.edu (R. Vaquero-Cristóbal).

https://doi.org/10.1016/j.chb.2021.107030
Received 30 July 2021; Received in revised form 17 September 2021; Accepted 23 September 2021
0747-5632/© 2021

https://doi.org/10.1016/j.chb.2021.107030
https://doi.org/10.1016/j.chb.2021.107030
https://doi.org/10.1016/j.chb.2021.107030
https://doi.org/10.1016/j.chb.2021.107030
https://doi.org/10.1016/j.chb.2021.107030
https://doi.org/10.1016/j.chb.2021.107030
https://doi.org/10.1016/j.chb.2021.107030
https://doi.org/10.1016/j.chb.2021.107030
https://www.sciencedirect.com/science/journal/07475632
https://www.elsevier.com/locate/comphumbeh
mailto:amateo5@ucam.edu
mailto:labenza@ucam.edu
mailto:rvaquero@ucam.edu
https://doi.org/10.1016/j.chb.2021.107030
https://doi.org/10.1016/j.chb.2021.107030


UN
CO

RR
EC

TE
D

PR
OO

F

A. Mateo-Orcajada et al. Computers in Human Behavior xxx (xxxx) 107030

and personality that predisposes to practice a certain esports (Bálint et
al., 2021).

Interaction between players during LOL games is essential for the
proper functioning of the team (Mora Cantallops & Sicilia, 2018a,
2019), mainly in the professional environment. Professional players
consider esports as a job, characterized by competitiveness and de-
mand, while the recreational nature of the practice predominates in
casual players (Ma et al., 2013, pp. 615–621). The differences in the
objectives pursued with the practice of esports between professional
and amateur players lead to a different level of development of the
skills involved (Ding et al., 2018; Leis & Lautenbach, 2020;
Matuszewski et al., 2020). Thus, the ability to concentrate, pay atten-
tion and follow multiple objects is higher in professional players than
in amateurs (Ding et al., 2018), although the latter tend to be less ex-
troverted and pleasant, and more open to experiences (Matuszewski
et al., 2020).

Differences between professional and amateur players seem to be
present in certain variables (Ding et al., 2018; Matuszewski et al.,
2020), but research on professional players of the MOBA genre is lim-
ited (Mora Cantallops and Sicilia, 2018b) , and the changes produced
in the mood, anxiety and self-confidence of players during competi-
tive games have not been previously studied. Given the importance of
results for professional players, research is needed to determine the
influence that psychological state can have on performance in this
group. For this reason, the objectives of the present research were to
analyze the differences in the pre- and post-game mood of players as a
function of the outcome; to establish the differences in cognitive and
somatic anxiety and self-confidence as a function of the outcome of
the game, the ranking of the opponent and the outcome of the previ-
ous game; and to determine the relationship between performance
variables and post-game mood of professional LOL players.

Based on the results obtained in other sports modalities
(Lochbaum et al., 2021; Samełko et al., 2018, 2020), it is hypothe-
sized that the mood of LOL players will be modified as a function of
the outcome of the game, the ranking of the opposing team and the
outcome of the previous game, and that there will be a relationship
between performance variables and post-game mood.

2. Materials and methods

2.1. Design

The study design was descriptive and longitudinal. The STROBE
statement (Vandenbroucke et al., 2014) was followed for the develop-
ment of the manuscript. The study participants signed the informed
consent form prior to data collection, and were informed of the objec-
tives of the study, as well as the processing of the data and the confiden-
tiality of their treatment.

2.2. Participants

The five players of the starting LOL team of UCAM esports club were
registered during the eighteen games belonging to the Spring Split of
the 2019/2020 season of SuperLiga Orange. The players participated
voluntarily, being the sample selection non-probabilistic by conve-
nience. Inclusion criteria were a) being male; and b) being a starting
player of UCAM esports club. A total of 90 records belonging to the
eighteen professional competitive LOL games were obtained.

2.3. Procedure

In the hour before the start of each game, prior to warm-up and spe-
cific instructions from the coach for the match, the players completed
the POMS and CSAI-2 questionnaire individually. The “Profile of Mood
States” (POMS) questionnaire (McNair et al., 1971) in its 58-item ver-

sion, previously validated in Spanish (Andrade Fernández et al., 2002)
and English (Albrecht & Ewing, 1989), with an internal factor consis-
tency ranging from 0.76 to 0.91, allowed information to be obtained on
the mood states of the players. This questionnaire has a Likert scale
from 0 (not at all) to 4 (very much) for its completion. The 58 items are
divided into six dimensions: tension-anxiety, depression-melancholy,
anger-hostility, vigor-activity, fatigue-inertia, and confusion-
disorientation. Tension includes adjectives describing increases in
skeletal muscle tension; depression represents depressed moods accom-
panied by feelings of personal inadequacy; anger includes moods of an-
tipathy toward others; vigor represents high energy; fatigue shows low
energy level; and confusion is characterized by adjectives related to dis-
order (Balaguer et al., 1993). The “tension” dimension is composed of
nine items, with a maximum score of 36 and a minimum of 0. The “de-
pression” dimension includes fifteen items, with a maximum score of 60
and a minimum of 0. The “anger” dimension is composed of twelve
items, with a maximum score of 48 and a minimum of 0. The “vigor” di-
mension contains eight items, with a maximum score of 32 and a mini-
mum score of 0. The “fatigue” and “confusion” dimensions have seven
items each, the maximum score being 28 and the minimum 0. Items 19
(relaxed) and 48 (efficient), belonging to the “tension” and “confusion”
dimensions, respectively, are summed inversely to the total value of the
dimension (4 = 0; 3 = 1; 2 = 2; 1 = 3; 0 = 4). With the value ob-
tained in each dimension, percentiles were calculated, following the
scale for men by Balaguer et al. (1993).

The “Competitive State Anxiety Inventory – 2” (CSAI-2) (Martens et
al., 1990), previously validated in English (Cox et al., 2003) and Span-
ish (Jaenes et al., 1999), has three dimensions of nine items each: cogni-
tive anxiety, somatic anxiety and self-confidence. The reliability of the
instrument ranges between 0.77 and 0.82 in the three dimensions. Cog-
nitive anxiety refers to the mental component of anxiety, caused by
negative expectations of success or negative self-evaluation (Martens et
al., 1990); somatic anxiety is related to the physiological components
that result in states of nervousness and restlessness, among others
(Jaenes & Caracuel, 2005); and self-confidence refers to the subject's
perception of being able to successfully face the competition (Bandura,
1977). For its completion, it includes a Likert scale from 1 (not at all) to
4 (very much), with 9 being the minimum value and 36 the maximum
value for each dimension.

Subsequent to completing the questionnaires and before the warm-
up, Polar H10 HR sensors with a Pro strap (Polar Electro, Kempele, Fin-
land) were placed on the thoracic area of the players to measure heart
rate at 2-s intervals (Gilgen-Ammann et al., 2019). Prior to sensor
placement, the skin of the participants was cleaned, and the electrodes
of the pro strap were moistened to facilitate recording. The heart rate of
the Polar H10 HR sensors of all players was recorded using the Polar
Club software. The recording started when the players entered the
game (minute 00:00) and ended when the nexus of one of the teams
was destroyed. Once one of the nexuses was destroyed, the Polar H10
sensors were removed, and the players immediately completed the
POMS questionnaire again.

The analysis of LOL performance variables was carried out using the
spectator viewing platform available within the video game (Riot
Games, California, United States). Individual performance variables (K/
D/A) and collective performance variables (gold, neutral targets, tow-
ers and kills/deaths) were recorded for each of the games played.

2.4. Statistical analysis

The normality of the data was analyzed using the Kolmogorov-
Smirnov test. All variables included showed a normal distribution, us-
ing parametric tests for the analysis. Descriptive analysis of psychologi-
cal and performance variables was performed. The T-student test for re-
lated samples was used to establish differences in pre- and post-game
mood states. The T-student test for independent samples was used to
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analyze the differences in mood states, anxiety, and self-confidence ac-
cording to the final result of the game, the classification of the opposing
team and the result of the last game played. Cohen's d was used to cal-
culate the effect size in these cases, being small when d < 0.2; moder-
ate when d < 0.8; and large when d > 0.8 (Cohen, 1988). Pearson's
correlation coefficient was carried out to determine the relationship be-
tween post-match mood states and the performance variables of the
match played. For the variables that were statistically significant in the
Pearson correlation, a linear regression analysis was performed to pre-
dict the performance variables that could be more influential on the
players' moods. A simple model was used in which the interaction be-
tween the variables was not considered, being the prediction equation

Table 1
Characteristics of esports players.

Variable Results
(M ± SD)

Age Players' age (years) 20,20 ± 1,92
Years of competitive experience 3,20 ± 0,84

Moods Tension PRE (Score) 6,60 ± 6,45
Tension POST (Score) 6,92 ± 6,33
Depression PRE (Score) 2,73 ± 4,99
Depression POST (Score) 7,59 ± 10,78
Anger PRE (Score) 4,33 ± 6,10
Anger POST (Score) 7,06 ± 9,20
Vigor PRE (Score) 18,06 ± 5,92
Vigor POST (Score) 14,91 ± 8,27
Fatigue PRE (Score) 3,23 ± 4,80
Fatigue POST (Score) 5,16 ± 5,54
Confusion PRE (Score) 3,42 ± 4,05
Confusion POST (Score) 5,24 ± 5,26

CSAI-2 Cognitive anxiety (Score) 15,59 ± 7,05
Somatic anxiety (Score) 7,98 ± 4,71
Self-confidence (Score) 27,34 ± 4,68

Performance in
game

Team kills (Score) 11,44 ± 4,73
Team deaths (Score) 10,11 ± 6,01
K/D/A (Score) 6,38 ± 5,28
Towers destroyed by the team (Score) 7,83 ± 3,66
Towers destroyed by the opposing team
(Score)

5,39 ± 2,64

Team gold (thousands∗) 62,42 ± 9,69
Opposing team gold (thousands∗) 61,10 ± 11,70
Team objectives achieved (Score) 3,56 ± 1,84
Opposing team objectives achieved (Score) 2,83 ± 1,72
Average heart rate (b.p.m) 114,84 ± 16,46
Maximum heart rate (b.p.m) 147,16 ± 18,34

K/D/A: kills/death/assist. The value is calculated adding the individual values
of kills and assist and dividing by the death value; B.p.m: beats per minute.

obtained followed the structure y = b0 + b1x, with “y" being the inde-
pendent variable, “x" the dependent variable and b0-1 the constant pa-
rameters. A value of p < 0.05 was used to determine significant differ-
ences. Statistical analysis was performed using the SPSS statistical pack-
age (v.25.0; SPSS Inc., IL).

3. Results

Table 1 shows the characteristics of the sample with respect to age,
mood, anxiety, self-confidence, and sports performance.

The differences in the pre- and post-game mood states of the players
according to the outcome of the game are shown in Table 2. The differ-
ences are significant in all pre-post mood states when losing the game
(p < 0.05), while when winning there are only differences in anger
(p = 0.040) and fatigue (p < 0.001). The effect size is moderate to
large in all variables showing significant differences, except in the
anger variable where the effect size is small.

The results of the students' t-test for independent samples for
mood, anxiety and self-confidence are in Tables 3 and 4. The differ-
ences are significant in depression (p < 0.001), anger (p < 0.001),
vigor (p < 0.001) and confusion (p < 0.001) post-match, with
higher values for anger, depression, and confusion after losing, and
higher values for vigor after winning, with a large effect size. No sig-
nificant differences were found in pre- or post-match moods accord-
ing to the opponent's classification, and only pre-match depression
showed significant differences (p = 0.027) when considering the re-
sult of the last match played, with a moderate effect size. Regarding
anxiety and self-confidence, the first row of Table 4 shows the differ-
ences in victory and defeat as a function of pre-game cognitive and so-
matic anxiety, and self-confidence. The second and third rows show
the differences in cognitive, somatic anxiety and self-confidence as a
function of the previous result and the opponent's rating. The first
row is how anxiety influences performance, and the second row is
how previous performance influences anxiety. In this respect, com-
petitive anxiety and self-confidence did not show significant differ-
ences when considering the result of the game played, the opponent's
classification or the result of the previous game.

Pearson's correlation analysis between post-match mood states
and in-game performance variables is shown in Table 5. The variables
tension and fatigue correlate negatively with minimum and maxi-
mum heart rate; depression and anger correlate with all the variables
included in the analysis, except with the gold achieved by the oppos-
ing team; vigor correlates with all the variables included, except with
gold in favor of the team and heart rate; and confusion correlates with

Table 2
Differences in pre-and post-game moods.
Mood M ± DS 95% IC t p d

Pre Post

Victory (n = 55)
Tension 6,44 ± 6,06 5,89 ± 6,08 −0,462 1553 1086 0,282 0,09
Depression 2,13 ± 4,08 2,38 ± 4,97 −0,976 0467 −0,708 0482 0,05
Anger 4,05 ± 6,03 3,58 ± 5,83 0,023 0923 2106 0,040∗ 0,08
Vigor 18,44 ± 5,32 19,13 ± 6,68 −1817 0,436 −1230 0,224 0,11
Fatigue 3,16 ± 4,65 4,76 ± 5,35 −2498 −0,702 −3574 0,001∗ 0,32
Confusion 3,09 ± 3,66 3,4 ± 3,98 −0,738 0120 −1446 0,154 0,08
Defeat (n = 35)
Tension 6,86 ± 7,12 8,54 ± 6,46 −3114 −0,258 −2399 0,022∗ 0,25
Depression 3,69 ± 6,11 15,77 ± 12,34 −15,152 −9020 −8011 <0,001∗∗ 1,24
Anger 4,77 ± 6,26 12,51 ± 10,83 −10,371 −5114 −5987 <0,001∗∗ 0,88
Vigor 17,46 ± 6,81 8,29 ± 5,88 7443 10,900 10,782 <0,001∗∗ 1,44
Fatigue 3,34 ± 5,10 5,77 ± 5,85 −3440 −1417 −4881 <0,001∗∗ 0,44
Confusion 3,94 ± 4,60 8,14 ± 5,75 −5174 −3226 −8759 <0,001∗∗ 0,81

∗p < 0.05; ∗∗p < 0.001.
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Table 3
Differences in moods according to game win and loss.

Mood Victory (n = 55) Defeat (n = 35) 95% IC F p d

M ± DS M ± DS

PRE Tension 6,44 ± 6,06 6,86 ± 7,12 −3209 2367 1855 0,765 0,06
Depression 2,13 ± 4,08 3,69 ± 6,11 −3691 0,574 4910 0,150 0,30
Anger 4,05 ± 6,03 4,77 ± 6,26 −3346 1913 0,560 0589 0,12
Vigor 18,44 ± 5,32 17,46 ± 6,81 −1571 3530 3345 0,448 0,16
Fatigue 3,16 ± 4,65 3,34 ± 5,10 −2254 1895 0,447 0864 0,04
Confusion 3,09 ± 3,66 3,94 ± 4,60 −2593 0,889 1899 0,333 0,20

POST Tension 5,89 ± 6,08 8,54 ± 6,46 −5328 0,025 0775 0,052 0,42
Depression 2,38 ± 4,97 15,77 ± 12,34 −17,086 −9693 50,538 <0,001∗∗ 1,42
Anger 3,58 ± 5,83 12,51 ± 10,83 −12,428 −5437 22,003 <0,001∗∗ 1,03
Vigor 19,13 ± 6,67 8,29 ± 5,88 8103 13,58 0,424 <0,001∗∗ 1,72
Fatigue 4,76 ± 5,35 5,77 ± 5,85 −3392 1377 0,508 0403 0,18
Confusion 3,4 ± 3,98 8,14 ± 5,75 −6781 −2705 10,923 <0,001∗∗ 0,96
Mood Previous result: Victory (n = 50) Previous result: Defeat (n = 35) 95% IC F p d

M ± DS M ± DS
PRE Tension 5,90 ± 5,85 6,89 ± 6,94 −3756 1784 1230 0,481 0,15

Depression 1,54 ± 2,97 3,94 ± 6,66 −4521 −0,285 20,035 0,027∗ 0,47
Anger 3,44 ± 4,77 5,29 ± 7,70 −4536 0,845 5898 0,176 0,29
Vigor 18,46 ± 5,46 17,06 ± 6,63 −1212 4018 2833 0,289 0,23
Fatigue 2,72 ± 4,18 3,80 ± 5,75 −3221 1061 2274 0,319 0,21
Confusion 2,84 ± 3,41 4,00 ± 4,78 −2926 0,606 3851 0,195 0,12

POST Tension 6,06 ± 6,09 7,66 ± 6,56 −4352 1158 0,485 0252 0,25
Depression 5,46 ± 8,82 8,37 ± 11,45 −7285 1462 4062 0,189 0,28
Anger 5,50 ± 7,59 7,94 ± 10,42 −6327 1441 5223 0,214 0,27
Vigor 15,96 ± 8,10 14,06 ± 8,65 −1749 5555 0,449 0303 0,2
Fatigue 4,24 ± 4,91 5,80 ± 6,08 −3934 0,814 2706 0,195 0,28
Confusion 4,12 ± 4,60 6,11 ± 5,56 −4191 0,203 2097 0,075 0,39

∗p < 0.05; ∗∗p < 0.001.

Table 4
Cognitive, somatic and self-confidence anxiety score as a function of the outcome of the game, the position of the opposing team and the outcome of the
previous game.

Victory (n = 55) Defeat (n = 35) F 95% IC p d

Result of this game Cognitive anxiety 15,38 ± 7,00 15,91 ± 7,21 0,135 −3576 2511 0,729 0,07
Somatic anxiety 7,80 ± 4,72 8,26 ± 4,76 0,412 −2491 1577 0,656 0,10
Self-confidence 27,75 ± 4,20 26,71 ± 5,34 1474 −0,978 3040 0,311 0,22

Higher ranking (n = 35) Lower ranking (n = 50)
Rival's ranking Cognitive anxiety 15,09 ± 7,03 15,22 ± 6,97 0,002 −3201 2932 0,931 0,02

Somatic anxiety 7,91 ± 4,82 7,66 ± 4,51 0,150 −1778 2287 0,804 0,05
Self-confidence 27,66 ± 4,52 27,26 ± 4,81 0,529 −1661 2455 0,702 0,09

Victory (n = 50) Defeat (n = 40)
Result of the previous game Cognitive anxiety 14,90 ± 7,04 15,54 ± 6,91 0,053 −3706 2420 0,677 0,09

Somatic anxiety 7,66 ± 4,57 7,91 ± 4,74 0,084 −2287 1778 0,804 0,05
Self-confidence 27,84 ± 4,34 26,83 ± 5,11 0,046 −1037 3059 0,329 0,21

all the variables included, except with gold in favor of the team and
against the team.

Table 6 shows the results of the linear regression analysis for post-
match mood states. One explanatory model was found for tension,
vigor, and fatigue, two models for anger and confusion, and three
models for depression. Prediction equations were determined for
these models: Tension/Anxiety = 27.982 - (0.183 x Mean HR); De-
pression/Melancholy = 55.117 - (0.784 x Towers in favor of the
team) - (0.259 x Max HR) - (0.516 x K/D/A); Anger/Hostil-
ity = 44.917 - (0.210 x FC Max) - (0.894 x Towers in favor of the
team); Vigor = 23.452 - (1.585 x Towers against the team); Fa-
tigue = 20.439 - (0.133 x FC Mean); and Confusion = 28.684 -
(0.173 x FC Mean) - (0.453 x Towers in favor of the team).

4. Discussion

The first objective of the present investigation was to analyze the
differences in the pre- and post-game mood of players as a function of
the final outcome and the previous result. The results obtained showed

higher values of depression, anger and post-game confusion when the
game was lost, and of vigor when the game was won. These results fol-
low the line of previous studies carried out in sports such as field
hockey, where significant differences in mood states were observed be-
tween winning and losing teams (Ismail et al., 2017), in soccer, where a
decrease in vigor and an increase in tension and depression were ob-
served in defeats (Casanova et al., 2016), and in volleyball, where a de-
crease in stress and an increase in depression and fatigue were found
(De La Vega-Marcos et al., 2014).

Pre-match mood states do not seem to be related to subsequent per-
formance, in contrast to previous research (Brandt et al., 2016;
Totterdell, 1999), since no significant differences in pre-match mood
states were found when comparing winning and losing games. Only
pre-game depression was shown to be significantly higher when the
outcome of the last game played was a loss. This could be due to the fact
that the format of the competition forces players to play consecutive
games, with less than 24 h of rest between some matches, so that psy-
chological wear and tear and influence could remain, as indicated by
De Lima Pinto et al. (2018) in their study with basketball players in
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Table 5
Correlational analysis of mood states and performance variables.

Tension
POST

Depression
POST

Anger
POST

Vigor
POST

Fatigue
POST

Confusion
POST

Team kills −0,173 −0,416∗∗ −0,340∗∗ 0,334∗∗ −0,096 −0,267∗

Team deaths 0,158 0360∗∗ 0,292∗ −0,436∗∗ 0,172 0289∗

K/D/A −0,125 −0,405∗∗ −0,283∗ 0,425∗∗ −0,075 −0,231∗

Towers
destroyed by
the team

−0,168 −0,455∗∗ −0,380∗∗ 0,488∗∗ −0,078 −0,346∗∗

Towers
destroyed by
the opposing
team

0,144 0395∗∗ 0,337∗∗ −0,506∗∗ 0,114 0310∗

Team gold −0,094 −0,264∗∗ −0,227∗ 0,115 0026 −0,163
Opposing team

gold
0,061 0140 0,109 −0,305∗ 0,139 0133

Team
objectives
achieved

−0,098 −0,356∗∗ −0,304∗ 0,315∗ −0,053 −0,254∗

Opposing team
objectives
achieved

0,101 0332∗∗ 0,299∗ −0,436∗∗ 0,139 0266∗

Average heart
rate

−0,477∗∗ −0,434∗∗ −0,429∗∗ 0,107 −0,395∗∗ −0,560∗∗

Maximum
heart rate

−0,389∗∗ −0,445∗∗ −0,439∗∗ 0,079 −0,312∗∗ −0,517∗∗

∗p < 0.05; ∗∗p < 0.001.

Table 6
Linear regression analysis for the mood states of esports players based on per-
formance in game.
Analysis R2 P Independent Variables

Included
Standardized
Coefficients (B)

p

Tension
Model

1
0,227 <0,001 Average Heart Rate −0,477 <0,001

Depression
Model

1
0,207 <0,001 Towers destroyed by the

team
−0,455 <0,001

Model
2

0,383 <0,001 Towers destroyed by the
team

−0,431 <0,001

Maximum heart rate −0,419 <0,001
Model

3
0,419 <0,001 Towers destroyed by the

team
−0,266 0016

Maximum heart rate −0,440 <0,001
K/D/A −0,253 0022

Anger
Model

1
0,193 <0,001 Maximum heart rate −0,439 <0,001

Model
2

0,319 <0,001 Maximum heart rate −0,418 <0,001
Towers destroyed by the
team

−0,356 <0,001

Vigor
Model

1
0,256 <0,001 Towers destroyed by the

opposing team
−0,506 <0,001

Fatigue
Model

1
0,156 <0,001 Average Heart Rate −0,395 <0,001

Confusion
Model

1
0,314 <0,001 Average Heart Rate −0,560 <0,001

Model
2

0,413 <0,001 Average Heart Rate −0,542 <0,001
Towers destroyed by the
team

−0,315 <0,001

K/D/A: kills/death/assist. The value is calculated adding the individual values
of kills and assist and dividing by the death value.

which they found a partial influence of successive games on psychologi-
cal state. Such demands could favor the appearance of chronic psycho-
logical fatigue, which is a risk factor for developing burnout (Reynaga-
Estrada et al., 2017), behaviorally affecting the players' performance

and lack of adherence, and contributing cognitively and physiologically
to the devaluation of sports practice and physical exhaustion (García-
Jarillo et al., 2020).

The second objective was to establish the differences in cognitive
and somatic anxiety and self-confidence as a function of the outcome of
the game, the ranking of the opponent and the outcome of the previous
game. Nor were differences observed in competitive anxiety and pre-
match self-confidence between matches that ended in victory and those
that ended in defeat, so that these variables do not seem to influence
performance. Although competitive anxiety has been commonly associ-
ated with performance in a negative way, previous scientific literature
has not clarified the relationship between the two variables, as shown
by the systematic review conducted by Núñez Prats & Garcia Mas
(2017).

Regarding the ranking of the opposing team, there were no signifi-
cant differences when considering the psychological variables included
in the research. This could be due to the fact that in LOL each game
starts with specific conditions that differ from the rest, since the cham-
pions, the game strategy, the game side, among other relevant aspects,
change. Therefore, it is a practice with highly variable conditions in
which the ranking of the opposing team seems to show reduced impor-
tance. Future research could try to clarify which are the most determi-
nant elements in LOL, since it would have enormous practical implica-
tions, as far as specific preparation of players for the competition is con-
cerned.

Based on the results obtained, which respond to the first and second
objectives set out, the hypothesis that the mood of LOL players will
change depending on the outcome of the game, the ranking of the op-
posing team and the result of the previous game can be partially ap-
proved, since the result of the game played seems to be the only ele-
ment to be taken into account in the changes in mood states.

The third objective was to determine the relationship between
performance variables and post-game mood of professional LOL play-
ers. In this regard, heart rate and performance actions that were fa-
vorable to the team, such as tower destruction, kills or achievement of
objectives, showed a positive correlation with vigor and a negative
correlation with the rest of the mood states. In contrast, heart rate and
performance actions favorable to the opposing team showed negative
correlation with vigor and positive correlation with the rest of the
mood states. This profile is similar to the iceberg profile (Morgan,
1980), understood as the state in which precompetitive vigor is ele-
vated, compared to the rest of the factors, favoring subsequent perfor-
mance. In this case, the possibility is raised that this relationship oc-
curs inversely, so that it is the positive actions that occur during the
game that could favor high post-competitive vigor, suggesting that
games with numerous successful situations will show a post-
competitive profile with higher vigor values. Morgan's mental health
model could be related to this proposal (Morgan, 1978, 1980), since it
postulates that successful athletes have better mental health than un-
successful athletes and the general population, showing a psychologi-
cal profile with more positive mental health characteristics.

Thus, the second part of the hypothesis, that performance variables
and post-game mood states are related, can be confirmed. Heart rate
and tower destruction seem to be the variables with the highest predic-
tive capacity for post-game mood states. This could be due to the fact
that towers are one of the priority targets in LOL, since their destruction
allows pressure to be generated in that area of the map, making it easier
to obtain other targets, and to the fact that heart rate is related to
changes in mood states during sports practice (McGowan et al., 1996).
In addition, previous research has shown that victory produces emo-
tional changes that are not present during defeat (Bardel et al., 2010;
Del Bosque et al., 2020; Doron & Gaudreau, 2014), such as greater per-
ceived control, greater perceived competence, or changes in the dimen-
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sions depression, hostility or vigor, which could be a factor to be taken
into account to explain the changes in post-game mood states.

This research constitutes a first approach to the analysis of the men-
tal state of professional LOL players and which also allows professionals
in the field of e-sports to consider mental state, as well as its variations
respect the final result of the game, as a key element for performance.

Considering the results of the present research, the approach to the
psychological preparation of professional esports players should focus
on providing resources to players to control their moods during the
game, especially with respect to the control of the state of depression,
anger, vigour and confusion, as these are the ones that show the
strongest relationship with the specific actions of performance in the
game. However, the state of anxiety and self-confidence seem to be
more stable during the game, so that psychological strategies in these
aspects should not necessarily be focused exclusively on playing time.

As for the limitations of the study, it should be noted that the sam-
ple of professional players is small, although the number of games an-
alyzed is acceptable. The variables included in the research are some
of the most relevant to performance, but they are not the only ones
that can influence performance. In addition, the analyses performed
are simple in nature and consider the variables independently, with-
out assessing the relationship between them. Likewise, further studies
would be convenient in future research to complement the informa-
tion obtained from the questionnaires by means of interviews, since
more valid and reliable data could be obtained on the psychological
state of the players and their relationship with the rest of the vari-
ables; it would be interesting to use devices such as the Diadem EC or
the Eye Tracker - Tobii Pro X2-60, used in previous research
(Escolano et al., 2011; Krupinski, 2019), as it would be possible to
monitor changes in players' emotions depending on what is happen-
ing at a certain moment in the game. In addition, differences in pre-
and post-competitive mood states could be investigated as a function
of playing position and competitive experience. Besides, further work
is required to include more data as for example the importance that
the player attaches to the match because of its possible influence on
moods or other aspects such as obtaining scholarships and prizes de-
pending on the outcome of the competition. By including these vari-
ables, more complex models could be designed in which the interac-
tion between variables is assessed. Other future studies could increase
the number of teams/players analyzed, or to design longitudinal re-
search to find out if a psychological intervention with the players
changes the relationships found in the present research.

5. Conclusions

It can be concluded that there are differences in mood states before
and after the match when the match is won, with a significant decrease
in anger and a significant increase in fatigue. Differences were also
showed in all mood states when the match is lost, with a significant de-
crease in all the mood states except vigor. However, there were no sig-
nificant differences in somatic anxiety, cognitive anxiety, or self-
confidence when considering the outcome of the game, the opponent's
ranking, or the outcome of the previous game. Furthermore, there is a
relationship between performance variables (deaths, kills, towers, gold,
and targets) and post-game mood states. Therefore, the results obtained
indicate the events occurring during the game, as well as the final out-
come of the game, significant influence the mood of the players.
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