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The Iceberg Profile Does Not Influence the
Performance of Elite League of Legends Players, but

Changes With the Events of the Game
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Abstract—Little is known about the interactions between the ice-5
berg profile, which is characterized by high vigor scores, as opposed6
to low scores in tension, depression, anger, fatigue, and confusion,7
and performance in League of Legends (LOL). For these reasons,8
the objectives of the present research were to analyze whether the9
performance was influenced by the presence of the iceberg profile10
before the start of the game and to determine the changes produced11
in the iceberg profile of esports players as a function of the final12
outcome of the game, the players’ performance during the game,13
and pregame anxiety and self-confidence. The participants were14
players in a professional LOL esports team during a SuperLiga Or-15
ange spring split. The profile of mood states and competitive state16
anxiety inventory-2 questionnaires were used. Performance was17
assessed using in-game variables, such as game result, favorable18
and unfavorable plays, and kills/deaths/assists ratio. The results19
showed that no changes were found in the performance of the20
players according to the pregame iceberg profile. Changes were21
found in the pre- and postgame iceberg profile, according to the22
final outcome of the game, and the favorable and unfavorable plays.23
Furthermore, the psychological variables cognitive and somatic24
anxiety, and self-confidence, had a relationship with the presence or25
absence of the iceberg profile. To conclude, the iceberg profile does26
not seem to influence the performance of esports players, although27
it is modified by events that occur during the game.28

Index Terms—Esports, mood state, professional, self-confidence,29
videogames.30
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I. INTRODUCTION 31

P ERFORMANCE in esports is at an early stage and there 32

is no exact definition of this concept, given the complexity 33

of defining this concept in view of the large number of multi- 34

dimensional variables that can affect performance [1], [2], [3]. 35

In fact, there is no consensus on the performance indicators that 36

can be the most decisive and that can affect success during the 37

game [1], [4]. In this sense, previous research has shown that 38

elements from different fields, such as engineering and com- 39

puter science, ergonomics, physical and psychological aspects, 40

technical–tactical skills of each esports, or healthy habits, can be 41

relevant for achieving success during the games [3], [5]. Thus, 42

specific game actions and technical–tactical skills have been 43

studied in esports, such as League of Legends (LOL), where 44

it has been shown that kills, deaths, kills–deaths–assistances 45

ratio (KDA), neutral monsters, gold achieved, or structures 46

destroyed are the most relevant factors [6] that can be favorable 47

or unfavorable plays for the final result, depending on the team 48

that executes each play [7]. The execution of these plays, hence 49

performance, can be affected by multiple health-related factors. 50

Previous studies have shown that factors, such as physical 51

fitness, nutrition and hydration, sleep, motivation, as well as 52

psychological factors before and during the competition, could 53

influence the result of esports competitions [8], [9], [10], [11]. 54

In particular, psychological factors have been one of the most 55

explored areas of study in the field of esports [12], [13], [14]. 56

However, no studies have analyzed changes in the specific 57

performance in esports during the game, based on the psycho- 58

logical state of the players, although some scientific literature is 59

available in the field of traditional sports, which can serve as a 60

starting point. Previous research has shown that psychological 61

models and psychology interventions designed and applied to 62

traditional sport could be utilized to explain what occurs in the 63

field of esports [15], [16], [17]. 64

In this regard, one of the parameters that have been ana- 65

lyzed within traditional sports, due to its possible influence 66

on sporting performance, is the state of mind of the athletes 67

[18]. More specifically, the dimensions of tension, depression, 68

anger, vigor, fatigue, and confusion have been analyzed due to 69

their influence on sports performance [19], with the “profile 70

of mood states” (POMS) questionnaire [20] being the most 71

popular tool used for this purpose [21]. In fact, the POMS 72

questionnaire [20] has been the most widely used instrument 73
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Fig. 1. Graphical representation of the iceberg profile with a sample of runners
[19].

in sport psychology mainly because it is a valid and reliable74

questionnaire [20], which allows for the individual assessment75

of each of the six dimensions of mood states [22]. According76

to Terry et al. [23], anger is typified by feelings that vary in77

intensity, from mild annoyance or aggravation to fury and rage;78

confusion is characterized by bewilderment and uncertainty,79

associated with a failure to control attention and emotions;80

depression is a negative self-schema characterized by hopeless-81

ness, personal deficiency, worthlessness, and self-blame; fatigue82

is characterized by tiredness, mental and physical; tension is83

typified by nervousness, apprehension, worry, and anxiety; and84

vigor is related to excitement, alertness, and physical energy.85

The analysis of these dimensions from the individual standpoint86

provides information on the psychological state of athletes and87

allows for intra- and intersubject comparisons [19], which can88

predict sports performance [18], [19]. This is a decisive aspect,89

as this questionnaire is very useful for assessing the state of90

the players immediately before and after a competition, and has91

been successfully utilized in sports, such as jiu-jitsu, swimming,92

judo, or volleyball [8].93

Likewise, from a global perspective, the state of mind of94

athletes has been proposed, as its six dimensions are interrelated95

and jointly affect sporting performance [24]. The joint analysis96

of the state of mind dimensions of athletes with a graphical97

approach has given rise to the concept of the iceberg profile98

[19]. An iceberg profile shows when, within the analysis of an99

athlete’s state of mind, the vigor score outweighs the rest of100

the parameters, so this profile is characterized by low scores101

in the dimensions of tension, depression, anger, fatigue, and102

confusion, as opposed to a high score in the vigor dimension103

[19]. The name is given because when the analysis of the state104

of mind is represented graphically, the drawing is similar to that105

of an iceberg, as shown in the study with runners by Morgan106

[19] (see Fig. 1). The iceberg profile represents a theoretical107

pattern of optimal performance based on the scores obtained108

from the mood state of the players [19], which is related to an109

optimal psychological state that favors sporting success [25],110

[26], [27]. In fact, it has been found that, in climbing and karate,111

the presence of the iceberg profile prior to a competition favors112

performance [25], [28]. However, in other research carried out113

in soccer, swimming, or gymnastics, it does not seem to be114

a determining factor [29], [30], [31], [32], which leads us to 115

consider that the influence of the iceberg profile on performance 116

depends on other aspects, such as the sport modality (individual 117

or team), the competitive level, or the specific demands of the 118

sport. 119

In addition, the state of mind of the athletes is a dynamic 120

concept, so the result obtained during the competition modifies 121

the postgame iceberg profile. In this sense, it has been shown that 122

tennis players who win show a lower total mood disturbance 123

than those who lose [26], and in athletics, when performance 124

is poor and defeat occurs, a considerable decrease in the vigor 125

score is favored, leading to the disappearance of the iceberg 126

profile [33], whereas when athletes perform better during the 127

competition, an increase in positive mood states (vigor) and a 128

decrease in negative mood states (fatigue, depression, or anger) 129

are observed [27]. 130

In addition to the importance of performance during com- 131

petition, the iceberg profile is related to other psychological 132

variables. The importance of psychological variables in sports is 133

well known, mainly in competition [34], due to its relationship 134

with sports performance [35]. In particular, moderate levels of 135

stress [36], a reduction in anxiety levels [37], and higher levels 136

of self-confidence [38] have been widely studied in the field of 137

sports, as they have been shown to be predictive variables of high 138

sports performance during competition [26], [39]. Thus, the ice- 139

berg profile has been shown to be related to these psychological 140

variables in tennis, where it has been observed that players who 141

won their matches had a prematch iceberg profile and scored 142

higher in self-confidence and lower in anxiety [26]. Therefore, 143

the iceberg profile could, directly and indirectly, influence sport 144

performance, through its relationship with other psychological 145

variables. 146

II. BACKGROUND AND RELATED WORK 147

In the esports field, some research studies have tried to explain 148

the relationship between psychological variables and their in- 149

fluence on players’ performance. In one of our previous studies 150

on LOL, significant differences were found between pre- and 151

postgame mood states according to the game result [13]; another 152

of our studies showed that consecutive matches influenced the 153

mood state of the player, while the result of the game was also 154

important [14]; Sanz-Matesanz et al. [3] showed that excessive 155

playing time affected the physical and psychological level of the 156

players, which reduced their subsequent performance; the results 157

by Wang et al. [40] found that anxiety was negatively related with 158

competition performance, while self-efficacy was indirectly and 159

positively related; Hulaj et al. [41] found that perceived compe- 160

tence and autonomy were significant predictors of performance, 161

but that motivational factors were not as important; Matuszewski 162

et al. [42] showed that higher performing players were less 163

extraverted and agreeable, but more open to experience; Bikas 164

et al. [43], [44] showed that consecutive esports games had a 165

negative influence on players’ mood, mainly increasing fatigue, 166

as well as on the probability of victory, decreasing it considerably 167

during successive games; Sharpe et al. [45] indicated that esports 168

performance might break down under pressure due to elevated 169

anxiety, threat appraisals, and disrupted gaze behavior; Beres 170
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et al. [46] showed that the propensity to clutch was negatively171

correlated with anxiety and positively correlated with private172

self-awareness and the player’s experience with the competitive173

game; Behnke et al. [47] found that gaming performance was174

influenced by pleasant emotions with high-approach tenden-175

cies; Poulus et al. [48] conducted interviews with elite esports176

players and concluded that they used mental strategies to help177

regulate their emotions and remain mindful in the presence of178

“tilt,” which was very important for maintaining high levels of179

self-confidence, uninterrupted focus, and flow states; another180

study by Poulus et al. [17] showed some overlap between men-181

tal toughness and stress coping process in competitive esports182

athletes; while the results obtained by Leis and Lautenbach [12]183

showed that physiological and psychological stress reactions184

occur in competitive games, influencing the performance of the185

players. Such is the importance of psychology in esports that186

previous research has shown the need for a psychologist and187

coach to work together to optimize player performance [49].188

However, although previous scientific literature in the field of189

psychology and esports has shown significant advances, no study190

has yet to analyze whether the presence or absence of a specific191

psychological profile, such as the iceberg profile, influences192

players’ performance during games.193

Therefore, there is currently an open question of whether or194

not this iceberg profile may or may not be present prior to com-195

petition in professional esports players, and whether it influences196

their performance, and it is also not known whether this profile is197

modified as a consequence of the players’ performance during198

the game. The absence of previous scientific research in the199

field of esports is relevant because, although previous research200

in traditional sports has analyzed differences in performance201

according to the presence of the iceberg profile, a common202

conclusion has not been reached [25], [29].203

As no previous research has associated LOL performance204

(favorable plays, unfavorable plays, final outcome of the game,205

and KDA) to the iceberg profile of players pre- and postgame,206

or whether other psychological variables may be relevant in the207

iceberg profile of players, the aims of the present research were208

as follows:209

1) to establish whether the presence or absence of the210

pregame iceberg profile was a determinant factor of per-211

formance (game result, favorable and unfavorable plays,212

favorable–unfavorable ratio, and KDA) during the game;213

2) to analyze changes in the iceberg profile of esports players214

as a function of the final result of the game;215

3) to determine the changes in the iceberg profile considering216

the number of favorable and unfavorable plays, and the217

KDA of LOL players during the game;218

4) to characterize the modification in the iceberg profile as219

a function of the pregame anxiety and self-confidence220

scores.221

Based on the previous research and the aims of the present222

investigation, the hypotheses proposed were as follows: the223

presence of the iceberg profile before competition will not affect224

the final result of the game, winning or losing, nor the number225

of favorable and unfavorable plays, the favorable–unfavorable226

ratio, and the KDA of the players (H1); the final result of the227

game will affect the presence of the iceberg profile, making its 228

appearance more difficult when the game is lost, and easier when 229

the game is won (H2); when the number of unfavorable plays is 230

greater than the number of favorable plays, and/or the KDA score 231

is low, the iceberg profile will not be present postgame (H3); and 232

the presence of negative psychological states pregame, such as a 233

high somatic or cognitive anxiety, or poor self-confidence, will 234

decrease the presence of the pregame iceberg profile in esports 235

players (H4). 236

III. MATERIALS AND METHODS 237

A. Design 238

The present study was descriptive and longitudinal, and it 239

assessed the psychological state of the players before and after 240

each league game, as well as their performance in the game. 241

The research design and protocol followed the STROBE state- 242

ment (to improve reporting in observational studies) [50]. All 243

participants signed the informed consent form prior to the start 244

of the study, which informed them of the aims, procedures, and 245

confidentiality of the data obtained. The ethics committee of 246

the Catholic University of Murcia approved the research design 247

(code: CE112002) following the guidelines of the Helsinki dec- 248

laration (to meet satisfactory ethical standards during scientific 249

research) and the code of the World Medical Association. 250

B. Participants 251

Five male professional LOL players (age: 19.4 ± 2.51 years; 252

years of experience: 2.4 ± 1.14 years) from the same team were 253

analyzed during all the games in the 2019/2020 season. The 254

players were from Spain (n = 1), The Netherlands (n = 1), and 255

Portugal (n = 3). All of them had previous competition experi- 256

ence, and all of them held the highest ranking (“challenger") in 257

the EU West competitive server. The team’s performance during 258

the regular season was 11 victories and 7 defeats (61.11%-win 259

rate), finishing 4 out of 10 and qualifying for the play-offs. The 260

season was composed of 18 games, so a total of 90 individual 261

games (18 games × 5 players) and 4638 plays were analyzed 262

during the regular season. A play refers to an action carried 263

out by a particular player, or several members of the team, in 264

which they interact with the elements of the map and/or against 265

opponents, by making use of their abilities, trying to benefit the 266

team. The start and end of each play were different depending 267

on the elements involved. Thus, when the play referred to a 268

confrontation with rivals, the beginning of the play began with 269

the first attack of a player on another player of the rival team, or 270

vice-versa, and ended when they stopped attacking each other or 271

the players died. Regarding the neutral monsters on the map, the 272

start of the play began when they started attacking the monster 273

and ended when they stopped attacking or they defeated it. And 274

with map structures, the start was determined when the players 275

attacked the structure and the end when they destroyed it. In the 276

case of structures, it should be noted that when players attacked a 277

structure but did not destroy it completely, it was also counted as 278

a play, as it is an act that forces the opposing team to move toward 279

the area to prevent the structure from being destroyed, thus 280
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influencing the game. The participants participated voluntarily,281

with their selection being nonprobabilistic by convenience. The282

inclusion criteria were: being a professional player; and being a283

starting player on the team.284

The sample was selected by convenience, as it was the only285

team of the LOL SuperLiga Orange that could be accessed at286

a reasonable distance (less than around 350 km of distance) to287

allow researchers to be face-to-face with players in the 18 games.288

Therefore, the five starting players of this team were a part of the289

research. The games were played online from the team’s gaming290

house.291

C. Instruments292

The “competitive state anxiety inventory-2” (CSAI-2) instru-293

ment [51] was used to measure the players’ cognitive anxiety,294

somatic anxiety, and self-confidence before games. This ques-295

tionnaire has been previously validated in English [52]. The296

English version was completed by all the players as they all297

had a high level of English, which was their usual language298

of interaction. The Cronbach’s alpha values for the three di-299

mensions of the questionnaire were found in the 0.77 and 0.82300

range. The CSAI-2 is composed of 27 items, 9 for each of the301

three dimensions.302

The instrument used to obtain information about the players’303

mood states was the POMS questionnaire [20] in its 58-item304

version. This questionnaire provides information on six dimen-305

sions: tension, depression, anger, vigor, fatigue, and confusion.306

For its completion, a Likert scale from 0 (not at all) to 4307

(very much) is used. To obtain the score for each dimension,308

the values of the items belonging to the dimension are added,309

except for items 19 (relaxed) and 48 (efficient), belonging to the310

dimensions tension and confusion, respectively, where the score311

was added inversely (4 = 0; 3 = 1; 2 = 2; 1 = 3; and 0 = 4).312

With the value obtained in each dimension, percentiles were313

calculated, following the scale for men by Balaguer et al. [53],314

and once obtained, it was determined that the players presented315

an “iceberg profile” when the value of the vigor dimension316

was above the 50th percentile, and those of the dimensions317

tension, depression, anger, fatigue, and confusion were below318

the 50th percentile [19]. This questionnaire was chosen because319

it was previously validated in English [22] and because it had a320

reliability between 0.76 and 0.91 in all of its dimensions. The321

English version was completed by all the players as they all322

had a high level of English, which was their usual language of323

interaction.324

All the LOL games played were saved and subsequently325

analyzed using the spectator viewing platform available within326

the game (Riot Games, California, United States). Following the327

methodology from previous research [6], the most decisive plays328

for performance were selected, such as kills, deaths, destruction329

of structures, and neutral monsters, among others. In addition,330

each of the plays in which players participated was classified as331

either favorable plays for team performance, where players ben-332

efited the other players and/or the team, that brought them closer333

to victory (such as a kill, obtaining a neutral monster, killing an334

opponent, or destroying a structure of the opposing team), or335

unfavorable plays for team performance, where the beneficiary 336

was the opposing team (such as deaths, advantage in terms of 337

gold or numerical superiority), following the methodology from 338

our previous research [7]. Thus, the favorable and unfavorable 339

plays in which each of the analyzed players was involved in 340

each game were obtained [7]. After this, the ratio of favorable 341

to unfavorable plays was calculated with the formula: Number 342

of favorable plays − Number of unfavorable plays. This was 343

performed following the methodology from previous research, 344

in which the towers or gold obtained by one’s own team minus 345

those obtained by the rival team were subtracted to calculate 346

the tower ratio or gold ratio, among others [6]. It should be 347

noted that only those plays in which the beneficiary of the play 348

was clearly distinguishable were included, while those in which 349

the beneficiary could not be distinguished were excluded from 350

the analysis [7]. In addition, the kills deaths assistances (KDA) 351

ratio was calculated as an indicator of an individual player’s 352

performance throughout the game [6]. 353

D. Procedure 354

To carry out the present research, a team of LOL professionals 355

at a location close to the researchers’ place of work was con- 356

tacted via the email address on their website. After an initial 357

meeting with the team’s manager, a second meeting was held 358

with the team’s coaching staff and players to explain the aims 359

and objectives of the project. All the team players gave their 360

authorization to participate voluntarily in the present research, 361

and both the manager and the members of the coaching staff 362

authorized the taking of pre- and postgame measurements, as 363

well as the presence of a member of the research team in the 364

team’s gaming house before, during, and after each game to 365

ensure the correct taking of the data. 366

The present study was longitudinal, with data collected during 367

the entire LOL spring split (three months). Players individually 368

completed the POMS questionnaire and the CSAI-2 before the 369

start of each game, specifically before warming up. Afterward, 370

the players warmed up with their coach and technical staff, after 371

which the competitive game immediately began. Once the game 372

was over, the players filled out the POMS questionnaire again. 373

A researcher was present during all the data collection sessions 374

to ensure the correct completion of the questionnaires and to 375

resolve any doubts that might arise. 376

Once it was known whether the players had the iceberg profile 377

before and after the game, a variable with four categories was 378

established: iceberg pre–iceberg post; iceberg pre–not iceberg 379

post; not iceberg pre–not iceberg post; and not iceberg pre– 380

iceberg post. In this way, it was determined whether players 381

who had the iceberg profile before the game kept it or lost it at 382

the end of the game, or whether players who did not have the 383

iceberg profile before the start of the game had it or not at the 384

end of the game. 385

The analysis of the players’ performance during the games 386

was carried out, thanks to the spectator viewing platform avail- 387

able within the video game (Riot Games, California, United 388

States). KDA, and the number of favorable and unfavorable 389

plays were recorded. To establish which plays were favorable 390
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TABLE I
INFLUENCE OF THE PREGAME ICEBERG PROFILE ON THE FAVORABLE AND

UNFAVORABLE PLAYS, THE FAVORABLE–UNFAVORABLE RATIO, AND THE KDA
OF THE PLAYERS

or unfavorable for the player, two researchers performed the391

analysis of the games individually (A.M-O and R.V.-C). A third392

researcher was in charge of deciding in cases where there was393

no consensus (L.A-C).394

E. Data Analysis395

The Kolmogorov–Smirnov test was used to evaluate the396

normality of the data, and kurtosis was also analyzed. All the397

variables included in the analysis followed a normal distribution,398

so a parametric statistics test was performed.399

Two chi-square analyses (χ2) were performed. The first one400

was performed to know if the pregame iceberg profile influenced401

the final result of the game (win or lose), and the second one to402

know if the variable “result of the game” (won or lost) modified403

or maintained the presence or absence of the iceberg profile404

between the beginning and the end of the game. For these anal-405

yses, frequencies and percentages were used. The contingency406

coefficient was used to estimate; first, the association between407

the variables “result of the game” and “iceberg pregame” and,408

second, between the “result of the game” and “iceberg profile409

modification,” indicating whether variables were independent410

or dependent on each other. The maximum expected value was411

0.707; r<0.3 indicated a low association; r<0.5 indicated a412

moderate association; and r>0.5 indicated a high association413

[54].414

A student t-test was performed to determine the differences415

in favorable plays, unfavorable plays, the ratio of favorable–416

unfavorable plays, and the KDA of the players, according to417

whether or not they presented the iceberg profile before the418

start of the game. Descriptive statistics (M±SD) were used for419

all psychological (cognitive anxiety, somatic anxiety, and self-420

confidence) and performance variables (number of favorable421

plays, number of unfavorable plays, ratio favorable–unfavorable422

plays, and KDA), as a function of the iceberg profile status on423

which parametric tests were performed.424

For the analysis of the modification of the iceberg profile425

during the game as a function of the number of favorable426

and unfavorable plays, the favorable–unfavorable plays ratio,427

somatic and cognitive anxiety score, self-confidence score, and428

players’ KDA during the game, a one-way analysis of variance429

was used, with the Bonferroni pairwise comparison applied to430

the variables with statistical significance, adjusting for the value 431

of p<0.0125. Partial eta squared (η2) was used to calculate the 432

effect size (ES), defined as small: ES≥0.10; moderate: ES≥0.30; 433

large: ES≥1.2; and very large: ES≥2.0 [55]. 434

The p<0.05 value was established to determine statistical 435

significance. The statistical analyses were performed using the 436

SPSS statistical package (v.25.0; SPSS Inc., IL). 437

IV. RESULTS 438

A. Influence of the Iceberg Profile Before the Game on the 439

Final Result of the Game and the Favorable and Unfavorable 440

Plays, the Favorable–Unfavorable Ratio, and the KDA of the 441

Players 442

The analysis of the differences between the games won and 443

lost by LOL players, depending on whether they presented the 444

pregame iceberg profile or not, showed that the iceberg profile 445

prior to the game did not have an influence on the final result 446

of the game (p = 0.266). Table I presents the differences in the 447

number of favorable and unfavorable plays, in the favorable– 448

unfavorable ratio, and in the KDA of the players according 449

to whether or not they presented the pregame iceberg profile. 450

No significant differences were found in any of the variables 451

analyzed, depending on whether or not the pregame iceberg 452

profile was present (p = 0.598−0.876). 453

B. Evolution of the Iceberg Profile According to the Result of 454

the Game 455

Table II presents the changes in the presence of the iceberg 456

profile depending on the outcome of the game. The results show 457

significant differences in the evolution of the iceberg profile 458

when the game was won or lost (p<0.001). More specifically, 459

when players won the game, they were significantly more likely 460

to maintain the iceberg profile, in case they already had it before 461

the game (36.36% when winning versus 2.86% when losing); or 462

even showed the iceberg profile after the game when they had not 463

shown it before it (14.54% when winning versus 0.00% when 464

losing). It should also be noted that, in case of defeat, a high 465

percentage of the players who had the iceberg profile before the 466

start did not show it after the game (34.29% when losing versus 467

12.73% when winning); or remained in a status of not showing 468

an iceberg profile neither in the pregame nor in the postgame 469

(62.86% when losing versus 36.36% when winning). The value 470

of the contingency coefficient was moderate. 471

C. Changes in the Iceberg Profile According to the Favorable 472

and Unfavorable Plays During the Game, the 473

Favorable–Unfavorable Ratio, the KDA, and Pregame Anxiety 474

and Self-Confidence 475

Tables III and IV present the changes in the iceberg profile of 476

players as a function of the number of individual favorable and 477

unfavorable plays, the favorable–unfavorable ratio, the KDA, 478

somatic and cognitive anxiety score, and self-confidence score. 479

The differences between groups were significant in all the vari- 480

ables analyzed (see Table III). The results of the Bonferroni 481

posthoc analysis showed that when players maintained the ice- 482

berg profile from the beginning to the end of the game (iceberg 483
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TABLE II
MODIFICATION OF THE ICEBERG PROFILE DURING THE GAME AS A FUNCTION OF THE OUTCOME OF THE GAME

TABLE III
MODIFICATION OF THE ICEBERG PROFILE DURING THE GAME AS A FUNCTION OF THE NUMBER OF FAVORABLE AND UNFAVORABLE PLAYS, SOMATIC AND

COGNITIVE ANXIETY SCORE, SELF-CONFIDENCE SCORE, AND PLAYERS’ PERFORMANCE DURING THE GAME

TABLE IV
DIFFERENCES IN PERFORMANCE AND PSYCHOLOGICAL VARIABLES AS A FUNCTION OF THE PRE- AND POSTGAME ICEBERG PROFILE PRESENTED BY THE PLAYERS

pre–iceberg post) (p = 0.002), and when they did not present484

it at the beginning but at the end of the game (not iceberg485

pre–iceberg post) (p = 0.002), the number of favorable plays486

was higher during the game as compared with games in which487

players presented the iceberg profile before the beginning of the488

game but not at the end (iceberg pre–not iceberg post), with a489

small effect size (see Table IV).490

Regarding the number of unfavorable plays, it was observed491

that when players presented the iceberg profile before starting492

the game but not at the end of the game (iceberg pre–not iceberg493

post) (p<0.001), and when they did not present the iceberg 494

profile neither at the beginning nor at the end of the game 495

(not iceberg pre–not iceberg post) (p = 0.003), the number 496

of unfavorable plays was higher than when players presented 497

the iceberg profile at the beginning and at the end of the game 498

(iceberg pre–iceberg post). In addition, when players did not 499

present the iceberg profile before the start of the game but 500

presented it at the end of the game (not iceberg pre–iceberg post), 501

the number of unfavorable plays was lower than when players 502

presented the iceberg profile before the start of the game but not 503
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at the end of the game (iceberg pre–not iceberg post) (p= 0.005).504

The effect size was small in both cases (see Table IV).505

According to the favorable–unfavorable ratio, the results506

showed that when players presented the iceberg profile both at507

the beginning and at the end of the game (iceberg pre–iceberg508

post) (p<0.001), and when they did not present it before the509

start of the game but did so at the end of the game (not iceberg510

pre–iceberg post) (p = 0.001), the favorable–unfavorable ratio511

was higher than when players presented the iceberg profile at512

the beginning but not at the end of the game (iceberg pre–not513

iceberg post). Moreover, when players presented the iceberg514

profile before and after the game (iceberg pre–iceberg post)515

(p = 0.020), the ratio of favorable–unfavorable plays was higher516

than when they did not present the iceberg profile before nor after517

the game (not iceberg pre–not iceberg post). The effect size in518

both cases was small (see Table IV).519

With respect to the individual performance according to KDA,520

for the players who showed the iceberg profile at the beginning521

of the game but not at the end (iceberg pre–not iceberg post),522

the individual performance during the game was lower than the523

players who started and ended the game with the iceberg profile524

(iceberg pre–iceberg post) (p=0.005), as well as for players who525

did not show the iceberg profile at the beginning but did show it526

at the end of the game (not iceberg pre–iceberg post) (p= 0.013).527

The effect size in this case was small (see Table IV).528

As for somatic and cognitive anxiety, the results showed that529

players who did not present the iceberg profile neither at the530

beginning nor at the end of the game (not iceberg pre–not iceberg531

post) had higher scores of anxiety as compared with players who532

had the iceberg profile both at the beginning and at the end of the533

game (iceberg pre–iceberg post) (cognitive anxiety: p = 0.038;534

somatic anxiety: p<0.001), to those who had it at the beginning535

but did not have it at the end (iceberg pre–not iceberg post)536

(cognitive anxiety: p = 0.001; somatic anxiety: p<0.001), and537

to those who did not have it at the beginning of the game but538

did present it at the end (not iceberg pre–iceberg post) (somatic539

anxiety: p= 0.014), with a small effect size for cognitive anxiety,540

and moderate for somatic anxiety (see Table IV).541

Regarding self-confidence, players, who did not present the542

iceberg profile neither at the beginning nor at the end of the543

game (not iceberg pre–not iceberg post), showed a lower self-544

confidence score than those who showed the iceberg profile at545

the beginning and at the end of the game (iceberg pre–iceberg546

post) (p<0.001), and players who showed the iceberg profile at547

the beginning but not at the end of the game (iceberg pre–not548

iceberg post) (p<0.001), with the effect size being moderate (see549

Table IV).550

V. DISCUSSION551

The first objective of the present study was to establish552

whether the presence or absence of the pregame iceberg profile553

was a determinant factor of performance (game result, favorable554

and unfavorable plays, favorable–unfavorable ratio, and KDA)555

during the game. The results showed that no significant dif-556

ferences were found in the result of the game (victory or de-557

feat), neither in the favorable, unfavorable plays, the favorable–558

unfavorable ratio nor in the KDA, when comparing the games in559

which the players had the iceberg profile before the game and the 560

games in which they did not. These results lead us to consider 561

that the pregame iceberg profile was not a true determinant factor 562

for sports performance. 563

Previous scientific literature on the influence of the iceberg 564

profile on subsequent performance does not provide a consistent 565

conclusion. However, it seems that, in some sports, such as 566

climbing or karate, the presence of the iceberg profile benefits 567

subsequent performance [25], [28], whereas in other sports, such 568

as soccer, swimming, or gymnastics, the performance is not 569

affected [29], [30], [31], [32]. This difference between sports 570

is found in other psychological variables as well, such as agree- 571

ableness, sociotropy, or depression [56], [57]. This could be due 572

to differences in the idiosyncrasy of the different sports. Thus, 573

in many sports, as in war, there is no relationship between what 574

occurs on the battlefield and the eventual results [58]. Therefore, 575

the winner may be decided on a particular play at the end of the 576

game, downplaying the importance of what occurred during the 577

course of the game, so that the previous psychological state, 578

in this case, the iceberg profile, would not be a predictor of 579

performance or victory. 580

In this line, the idiosyncrasies of videogames, and more 581

specifically LOL, make it a highly variable esport in which each 582

game can take a completely different course [59], as the cham- 583

pions chosen at the start of the game, the objectives achieved, 584

the structures destroyed, or the number of kills or deaths, are 585

completely variable and unpredictable before the start, making 586

it difficult for the pregame iceberg profile to predict the players’ 587

behavior during the game. Therefore, the fact that players have 588

the iceberg profile before starting the game does not seem to 589

be a predictor of performance or victory. Furthermore, LOL is 590

a collective esport, and this could also provide an explanation 591

for the lack of influence of the iceberg profile on performance, 592

as in collective competitions, although personal performance is 593

relevant, everything depends on the team as a whole and the poor 594

performance of one player can be compensated for by the rest of 595

the team [60], [61]. Also, in LOL, a bad individual performance 596

may not be a determinant factor in the final stages of the game, 597

where all players are equalized in terms of gold, items, and skills, 598

so a bad individual start may not be so determinant in the final 599

performance, as observed in recent research, where first blood or 600

first tower destroyed, were not a part of the model that predicted 601

victory or defeat, downplaying the importance of the pregame 602

mood [7]. 603

These results lead us to accept the first research hypothesis 604

(H1), which stated that the presence of the iceberg profile before 605

the competition will not affect the final result of the game, 606

winning or losing, nor the number of favorable and unfavorable 607

plays, the favorable–unfavorable ratio, and the KDA of the 608

players, as no differences were observed in these variables when 609

the iceberg profile was present or not, before the start of the game. 610

The second objective of the present research was to analyze 611

the changes produced in the iceberg profile of esports players as 612

a function of the final result of the game. The results showed that 613

when players who had the iceberg profile before the game lost 614

the game, and they also lost the presence of the iceberg profile in 615

the postgame (iceberg pre–not iceberg post). These results are 616
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similar to those found in previous studies, in which basketball or617

rugby athletes who were defeated showed significant decreases618

in vigor and increases in tension and depression [62], [63], [64].619

Unfavorable plays that take place in esports games and lead620

the team to defeat could provoke a mental state characterized621

by negative emotions, such as frustration, known as “tilt” [65],622

[66]. Previous research has shown that tilt is caused by both623

external and internal factors of the game (opponents, teammates,624

and own performance) [67], which creates changes in moods,625

and may explain why the iceberg profile disappears from the626

beginning to the end of the game in esports players when the627

game ends in defeat. Thus, future interventions are necessary628

that allow players to suppress the negative thoughts that can629

appear after a bad start of the game, allowing them to optimize630

their performance during games in which numerous negative631

plays occur, and to implement self-control techniques in these632

players for games that end with adverse results. However, this633

issue should be addressed in future research, as it is not easy634

to eradicate, given that one of the main causes of tilt are toxic635

behaviors, such as bullying, which are perceived as normal by636

players, who include them as a part of the competitive culture of637

the game, interfering with team dynamics, players’ performance,638

their moods, and enjoyment [68].639

On the contrary, when players won the game, players were640

more likely to keep the iceberg profile postgame if they already641

had it pregame (iceberg pre–iceberg post), or it was more likely642

to appear postgame if they had not had it pregame (not iceberg643

pre–iceberg post). Therefore, both in victory and defeat, changes644

were observed when comparing the iceberg profile before and645

after the game, with a common finding that when the players646

had the iceberg profile before starting the game, it was main-647

tained after a victory until the end, but with defeat, the iceberg648

profile disappeared; meanwhile, when the iceberg profile was649

not present at the beginning of the game, but instead at the end,650

the game had been usually won. These results follow the line651

of previous research, in which football players and swimmers652

showed changes in mood states after the competition [33], [69],653

[70], regardless of the result obtained, perhaps produced by654

the stressful environment, characterized by the relevance and655

uncertainty of the event [69]. Similarly, previous research on656

esports showed that, after several consecutive games, players657

showed increases in mental fatigue, regardless of the result658

obtained in the games [43], [44], which suggests that the changes659

in mood observed are due to other factors unrelated to the final660

result, as could be the high demands of the game with hardly661

any rest between games. These findings point to the importance662

of recovery in esports players, as victory and defeat produce663

significant modifications to the iceberg profile, which should be664

further considered when knowing that previous research in this665

area has found a relationship between mood states and the quality666

of players’ sleep, with those who had higher levels of depression667

waking up a greater number of times and staying awake for668

longer periods during the night [71]. Correct rest is a determining669

factor in esports performance due to the need to make decisions670

and execute them in a short period of time [11]. Thus, future671

research needs to address the possible influence of the iceberg672

profile on sleep and other health-related and performance-related673

markers in esports players.674

However, it is surprising that players who started the game 675

without the iceberg profile, in most cases, finished the game 676

without it, regardless of the game result (not iceberg pre–not 677

iceberg post). This is curious because, in a high number of 678

games, when the player did not present the pregame iceberg 679

profile, the victory did not cause the postgame profile to appear. 680

This occurred on more occasions than the change from not 681

having the pregame iceberg profile to having it postgame, which 682

begs the question of whether the game results will have an effect 683

on this change when players do not have the pregame profile. 684

A possible explanation could be that, although players are able 685

to regulate their pregame mood, this factor is not so determi- 686

nant in predicting performance in certain modalities [72], [73], 687

mainly in those of long duration, in which emotions fluctuate 688

during the competition, with the evaluation of emotions during 689

the competition being a better predictor in these cases [74]. 690

Therefore, research is needed to monitor esports players during 691

the course of the games, as it would provide more information 692

about the changes in mood states and the iceberg profile during 693

the competition. 694

Based on the results obtained, the second research hypothesis 695

(H2), which posited that the final result of the game will affect 696

the presence of the iceberg profile, making its appearance more 697

difficult when the game is lost and easier when the game is won, 698

can be partially accepted, as the iceberg profile was more likely 699

to be present at the end of the game when the game ended in 700

victory and more likely not to be present when the game ended 701

in defeat. However, when players did not have the iceberg profile 702

pregame, victory, and defeat did not exert a significant change, as 703

on most occasions, they still did not have the iceberg profile at the 704

end, regardless of the game result. This calls for future research 705

to elucidate and analyze the most determinant in-game factors 706

that may explain the changes in the iceberg profile of esports 707

players, as the game result alone does not seem to explain all 708

the possibilities. 709

The third objective of the present research was to determine 710

the changes in the iceberg profile, considering the number of 711

favorable and unfavorable plays, favorable/unfavorable plays 712

ratio, and the KDA of esports players during the game. Re- 713

garding the number of favorable and unfavorable plays, and 714

the favorable–unfavorable ratio, it is worth noting that when 715

players maintained the iceberg profile from the beginning to 716

the end of the game (iceberg pre–iceberg post), the number of 717

favorable plays was higher, while the number of unfavorable 718

plays was lower than the players who presented the iceberg 719

profile before the beginning of the game but not at the end 720

(iceberg pre–not iceberg post). In addition, the players who did 721

not have the iceberg profile at the beginning, but at the end of 722

the game (not iceberg pre–iceberg post), had a higher number 723

of favorable plays during the game as compared with games in 724

which players had the iceberg profile before the beginning of the 725

game but not at the end (iceberg pre–not iceberg post). On the 726

contrary, when players did not have the iceberg profile neither 727

at the beginning nor at the end of the game (not iceberg pre–not 728

iceberg post), the number of unfavorable plays was higher as 729

compared with games in which players had the iceberg profile 730

both at the beginning and at the end (iceberg pre–iceberg post). 731

These differences are supported by the favorable–unfavorable 732
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ratio. When having the iceberg profile before and after the game733

(iceberg pre–iceberg post), or when not having the iceberg pro-734

file before starting, but after finishing (not iceberg pre–iceberg735

post), the favorable–unfavorable ratio was higher than in games736

in which the players had the iceberg profile pregame, but not737

postgame (iceberg pre–not iceberg post) and in games in which738

they did not have the iceberg profile neither before nor after739

the game (not iceberg pre–not iceberg post). Similar results740

were found in previous research, in which different types of741

tasks activated different mood states [64]. In this case, favorable742

plays seemed to positively influence the mood states of esports743

players, which may be because these plays create an advantage744

over the opposing team, bringing players closer to victory, which745

is linked to joy and satisfaction, favoring mood states that shape746

the postgame iceberg profile. Nevertheless, even with these747

promising results, some questions remain. For example, one748

could analyze which types of plays, specifically within the set of749

favorable or unfavorable ones, could better explain the observed750

change or nonchange in the moods of LOL players.751

With respect to the KDA, it was lower when the players had752

the iceberg profile at the beginning of the game but did not753

have it at the end (iceberg pre–not iceberg post) than in those754

players who started and ended the game with the iceberg profile755

(iceberg pre–iceberg post), and in players who did not have the756

iceberg profile at the beginning, but did so the end of the game757

(not iceberg pre–iceberg post). These results follow the line of758

previous research, in which the KDA and other psychological759

variables were related, with significant differences found be-760

tween this performance parameter and the motivational profiles761

of the players [75]. Moreover, it should be considered that the762

KDA score is calculated based on favorable and unfavorable763

plays that occur when fighting against opposing players, more764

specifically kills, deaths, and assists [6], [7], and it is, therefore,765

logical to think that when a certain pre–postgame iceberg profile766

leads to favorable plays, it also leads to a higher KDA score.767

Regarding the third research hypothesis (H3), which stated768

that when the number of unfavorable plays is greater than the769

number of favorable plays, and/or the KDA score is low, the770

iceberg profile will not be present postgame, it can be accepted.771

The results showed that a higher ratio of favorable plays and772

a higher KDA score were directly related to the maintenance773

of the iceberg profile from start to finish and to the appearance774

of the iceberg profile at the end of the games when it was not775

present at the beginning.776

The fourth objective of the present investigation was to de-777

termine the modification in the iceberg profile as a function778

of pregame anxiety and self-confidence. The results showed779

that players who did not have the iceberg profile, both at the780

beginning and at the end of the game (not iceberg pre–not781

iceberg post), had higher scores in anxiety and lower scores in782

self-confidence as compared with players who had the iceberg783

profile at the beginning and at the end of the game (iceberg784

pre–iceberg post); and compared with those who had it at the785

beginning but not at the end (iceberg pre–not iceberg post).786

Previous research found significant correlations among athletes’787

mood states, anxiety, and self-confidence [76], [77], [78], with788

those showing the pregame iceberg profile having higher self-789

confidence scores and a greater ability to remain calm and790

relaxed under the pressure of negative events [26]. These results 791

become particularly relevant when considering that similar to 792

other sports’ modalities, esports players suffer competitive stress 793

that can influence their performance [79]. Previous research 794

has shown that self-confidence decreases uncertainty and favors 795

self-perception [80], [81], being a fundamental element for 796

decreasing competitive anxiety. Thus, it seems to be one of 797

the most decisive aspects on which future interventions should 798

focus to help esports players successfully face the most decisive 799

situations of the games and to decrease the probability of anxiety 800

having a negative influence. 801

These results lead us to accept the fourth research hypothesis 802

(H4), which posited that the presence of pregame negative psy- 803

chological states, such as high somatic or cognitive anxiety, or 804

poor self-confidence, will decrease the presence of the pregame 805

iceberg profile in esports players. The present research also 806

showed that pregame cognitive and somatic anxiety were pre- 807

sented to a greater extent when esports players did not have the 808

pregame iceberg profile, whereas self-confidence scores were 809

higher when the iceberg profile was present pregame. However, 810

future research is needed to determine whether the iceberg 811

profile and moods have an influence on the other psychological 812

variables, or vice-versa. For the time being, and based on the 813

results obtained, it can only be stated that the maintenance of an 814

adequate mood that is as close as possible to the presence of the 815

iceberg profile may be relevant for esports performance due to its 816

relationship with low anxiety and high self-confidence. In fact, 817

the iceberg profile alone does not seem to directly influence the 818

performance of esports players (game results, plays, and KDA), 819

as opposed to anxiety and self-confidence [40]. Therefore, future 820

interventions should follow the line of previous research, in 821

which techniques, such as imagery, were used to maintain the 822

players’ confidence high [82]. This high confidence can have a 823

positive impact on the maintenance of an adequate mood, which 824

would be relevant to keep players in a state of well-being [83]. 825

However, future research is needed to analyze the relationship 826

of the iceberg profile with other variables, such as expectations 827

of success or autonomy support, which have been shown to be 828

relevant in esports performance [84]. 829

Therefore, the following relevant aspects are derived from the 830

present investigation. Performance during the games, mainly 831

game result, number of favorable and unfavorable plays, and 832

KDA, produces changes in the presence of the iceberg profile; 833

however, performance during the game is not affected by the 834

pregame iceberg profile. These results are in line with previ- 835

ous research [85], which showed that postgame mood states 836

were strongly influenced by performance than performance 837

by changes in pregame mood states. Although this may seem 838

irrelevant at the competitive level, where successive games are 839

played, and the presence or absence of the iceberg profile would 840

be of no importance for performance, the fact that this profile is 841

related to other psychological variables makes it very relevant. 842

Thus, when players do not have the iceberg profile, they are 843

more likely to have high scores of somatic and/or cognitive 844

anxiety, as well as a low self-confidence. Therefore, the study 845

of this profile could indirectly provide relevant information for 846

performance, given its relationship with other psychological 847

variables. 848
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Although this is the first study to analyze the relationship849

between changes in the iceberg profile and esports performance,850

it should be noted that only five male professional players were851

included in the study, which is an aspect to consider when852

wanting to generalize the data obtained to other populations,853

such as amateur players, players of other esports, or female854

esports players. The fact that there are individual differences855

in terms of psychological aspects that affect performance [86]856

should be assessed in esports, and future research should expand857

the results obtained in this study with a larger sample of players,858

or even try to analyze whether the iceberg profile follows a trend859

within the same team, as would be followed in other teams.860

Therefore, the results found in the present investigation are861

important, but they should be considered with caution due to862

the following limitations.863

1) The sample of professional players corresponded to a864

small part of the total population of esports players. This865

is because the teams who participated in the SuperLiga866

Orange were geographically distant, and the need for a867

researcher to be present during the measurements limited868

the sample size. However, because access to the sample869

of professional players is difficult during the competition870

season, these studies could be replicated at other times of871

the season when teams are more likely to collaborate, such872

as preseason games;873

2) Only males were evaluated because, at the time of mea-874

surement, the national and international competition teams875

were composed only of males, making a sample of females876

inaccessible. Previous research has shown that gamers877

perceive gender bias in esports because of stereotypical878

gender roles in the world of video games, thus decreasing879

the participation of females [87]. However, at this time,880

new professional teams composed exclusively of females881

have emerged, which could become the subject of future882

lines of research.883

3) In a small sample, as in the present investigation, despite884

the fact that a psychological intervention was not carried885

out during the season, the way in which the players faced886

the stressful events of the competition, as well as their887

personality characteristics, could be relevant in the results888

found. Considering the limitations of this research, the889

results obtained can be considered an initial approach to890

the use of a psychological model, such as the iceberg891

profile, in the field of esports, which allows us to discover892

the modifications to which this profile may be subjected893

during competitive esports games.894

However, it would be interesting for future research to psy-895

chologically monitor players during games, as this would pro-896

vide more information on the changes in mood produced by897

a given play, or to go beyond the multiplayer online battle898

arena genre, as the psychological demands can be completely899

different. In addition, the analysis of other psychological vari-900

ables that provide relevant information on the personality of901

the players, or on how they cope with the stressful situations902

of competition, would allow the construction of an optimal903

psychological profile for esports players. Furthermore, the ex-904

pansion of this line of research to amateur players who play com-905

petitive games (ranked games) would greatly increase the sample906

size. However, aspects, such as physical presence, a familiariza- 907

tion period to play competitive games in the presence of other 908

people, among others, should be previously considered. More- 909

over, given the importance of high competition on the health of 910

athletes, the possible influence of the iceberg profile on physio- 911

logical markers, such as sleep, needs to be investigated. These re- 912

sults can help esports professionals implement self-control tech- 913

niques in players to reduce the emotional impact generated by 914

failure and to recover the emotional balance for their future par- 915

ticipation in competitions, which is especially relevant in the fi- 916

nal stages of championships when consecutive games are played. 917

VI. CONCLUSION 918

The first and most important conclusion of the study is that 919

the presence or absence of the pregame iceberg profile in LOL 920

players does not affect their performance during games (game 921

result, number of favorable or unfavorable plays, and KDA). 922

However, the presence of the iceberg profile was affected by 923

the final outcome of the game (victory or defeat). The study 924

shows that, when players had the iceberg profile before the start 925

of the game, they were more likely to continue to have this 926

profile after the game if they won. In addition, when they did 927

not have the iceberg profile before the start of the game, they 928

were also more likely to have the iceberg profile after the game 929

if they won it. Therefore, the second important conclusion is 930

that the result of the game influences the appearance or loss of 931

the iceberg profile after the game. The third conclusion is that 932

the number of favorable and unfavorable plays is also relevant, 933

as players had the postgame iceberg profile to a greater extent 934

when the number of favorable plays during the game was higher 935

than the number of unfavorable ones, regardless of whether they 936

had the iceberg profile before the start of the game. Regarding 937

anxiety, it was observed that when the score was high (both 938

somatic and cognitive), players tended not to have the iceberg 939

profile, neither at the beginning nor at the end of the game; 940

while when having a high self-confidence score, players tended 941

to have the iceberg profile before and after the games, with this 942

being the fourth relevant conclusion of the study. These results 943

provide evidence of the importance of psychology in the field 944

of esports, and although the pregame iceberg profile did not 945

modify the subsequent performance (game result, plays, and 946

KDA), modifications were observed in the postgame iceberg 947

profile, according to the performance during the game and other 948

psychological variables, such as anxiety and self-confidence. 949
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