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Abstract 
Within the context of multiplayer online battle 

arena video games (MOBAs) toxic behavior (TB) 
remains a complex and yet unsolved socio-
technological challenge. While significant work has 
been done recently, there is a lack of theory-guided 
approaches for curbing TB. In this work, we test the 
motivational theory of basic desires for explaining the 
occurrence of TB. For this, we used a survey approach 
and collected a sample consisting of players of the 
successful MOBAs League of Legends and Dota 2 (n = 
308). Using a PCA, results indicate two underlying 
factors of the 16 basic desires (i.e., physiological and 
social factors). Consequently, both factors hold the 
potential to explain TB. In addition, the predisposition 
age showed a significant influence on TB in our sample. 
These findings highlight the 16 basic desires as a 
promising frame for understanding the antecedents of 
TB. 
 
Keywords: multiplayer online battle arena video 
games, toxic behavior, individual motivation, theory of 
basic desires. 

1. Introduction  

During the last decades information technologies (IT) 
have become central pillars of digital transformation. 
This development imposes changes to the everyday 
interactions of individuals related to the development, 
maintenance, and use of computer systems, software, 
and social networks for the processing and distribution 
of data that manifest themselves in areas such as online 
education, social networks, smartphones, and 
entertainment [1]. This digital disruption came with two 
different sides of a coin. On the one hand, this 
development has typically been viewed as positive and 
beneficial including phenomena such as in academic 

performance, general development or collaboration [2]. 
On the other hand, recent studies have suggested 
worrying evidence that IT use also includes serious 
“dark sides.” In other words, IT use may lead to negative 
consequences with varying degrees of severity for 
individuals, employees, families, firms, and societies. 
Accordingly, negative phenomena such as techno-stress 
[3, 4] or cyberbullying [5] enjoy heightened attention in 
research and practice. 

 
Within the context of entertainment and more 
specifically of multiplayer online battle arena video 
games (MOBAs) such as League of Legends (LoL) or 
Defense of the Ancients 2 (Dota 2), one phenomenon 
related to the dark side of IT use, enjoying heightened 
levels of attention is toxic behavior (TB), which is an 
umbrella term used to describe various types of negative 
in-game behaviors including harassment, flaming, 
trolling (e.g. gaining enjoyment from intentionally 
annoying other players), and cheating (e.g., smurfing 
other accounts or the use of programs to automate 
certain in-game behaviors) during games [6, 7, 8]. On a 
level of content, TB is considered to be a sincere 
problem and the main driver of the churn of players 
relevant for the industry limiting the user experience for 
players [9, 10]. However, despite some infrequent 
attempts regarding opportunities for curbing TB [11] it 
remains unclear to the present day how to buffer TB on 
a level of technology. 
 

Answering this, we seek to contribute to this 
shortcoming by identifying references to buffer TB in a 
theory guided manner. For this, we consult the theory of 
16 basic desires, which is a motivational theory 
postulating that the intrinsic desires of power, curiosity, 
independence, status, social contact, vengeance, honor, 
idealism, physical exercise, romance, family, order, 
eating, acceptance, tranquility, saving hold the potential 
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to explain a wide array of individual behaviors [12, 13]. 
Within the context of MOBAs and despite some 
incomplete attempts [14] the theory of basic desires has 
never been holistically applied in relation to TB. 
Building on this, we aim to better understand two 
different aspects related to the occurrence of TB. First, 
we seek to derive an efficient instrument detecting 
underlying factors of the 16 basic desires. Second, 
building on the results of the earlier aspect, we want to 
explore the predictive potential of the identified factors 
in relation to TB. For this, we make use of inferential 
statistics (e.g., principal component analysis, regression 
analysis) and a survey approach with the aid of a digital 
questionnaire collecting data from players of the two 
multiplayer online games LoL and Dota 2. Based on 
this, the paper is guided by the two subsequent research 
questions (RQ): 

 
RQ 1: Are there underlying factors of the 16 basic 
desires that can be identified via principal component 
analysis? 

 
RQ 2: What is the explanatory potential of the 
previously identified factors in relation to TB? 

 
To answer our two RQs, the remainder of this paper 

is structured as follows. First, in the theoretical 
background section, we introduce TB, basic desires, and 
individual dispositions that were relevant in previous 
work in the context of TB. Next, we describe the 
methodology including research design, measurements 
used, and data collection. Following this, we present the 
results comprising the identification of factors 
underlying the basic desires and their potential to predict 
TB. Afterwards, we discuss our main findings, their 
implications and limitations, and future work. The paper 
closes with a short conclusion section. 

2. Theoretical background 

2.1. Toxic behavior in multiplayer online 
games 

TB is one of the most relevant challenges in a 
variety of popular MOBAs (such as LoL, Dota 2, or 
Fortnite). Whereby, the occurrence of TB shows a close 
proximity to the design features of real-time interaction 
and competition [9, 15] that are enabled by the 
progressive digitization and further developments in 
hardware during the last decades [16]. On a level of 
content, TB is a umbrella term to describe various types 
of negative behaviors while playing MOBAs such as 
harassment, flaming, trolling, or cheating [6, 10, 17]. TB 
can show itself on different levels of manifestations 
such as verbally (e.g., voice chat), non-verbally (e.g., 

text chat) or behavioral components (e.g., intentionally 
supporting the enemy team) [7]. In Figure 1 a typical 
scenario showing TB in the MOBA LoL is depicted as 
an example of text related TB. Opposed to better 
researched and understood constructs such as 
cyberbullying (describing an intentional and aggressive 
form of personal harassment in the online environment 
that oftentimes happens with a shift in times between the 
behavior of the aggressor and the victim) [18, 19], TB is 
much more temporal happening in real-time, a rather 
normalized part of the ordinary culture of play, and is 
more anonymous, and can be understood as an attempt 
to cope with frustration occurring during games [20].  

 

 
Figure 1. Sample TB in game chat. 

 
Due to the fact that TB is considered to be one of 

the main reasons for the churn of players indicating 
potential losses, the industry of MOBAs already carried 
out attempts to buffer TB including reporting features  
penalties for misbehaving players, providing design 
features to fade out toxic players (muting and blocking 
features to enable silencing players) and nudges toward 
collaborative behavior underlining the added-value of 
positive collaboration during games [10, 21]. Within the 
last couple of years, TB started to enjoy heightened 
levels of attention in research as well. Accordingly, 
previous research already identified the relevance of the 
design elements team competition and multiplayer 
exchange allowing players to attribute failure to others 
[10], that TB predominantly emerges over the course of 
a game as a response to negative events, to discourage 
existing players [22], and that TB scares away new 
players [23]. Additionally, a recent study (Kordyaka et 
al., 2020) provided a theoretical explanation of the 
occurrence of TB underlining the relevance of the online 
disinhibition effect and its antecedents. However, TB 
remains a sincere problem in a variety of MOBAs and it 
is important to better understand what factors influence 
TB to have the chance to adequately deal with it and 
have curb associated behaviors. 
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2.2. Theory of the basic desires 

Understanding individual motivation has a long 
history in Information Systems and HCI research [24]. 
Accordingly, theories and approaches such as Maslow's 
hierarchy of human needs [16], McClelland's three 
needs theory [25], and Herzberg's motivation 
theory[26], have been widely applied. A theory 
originated from Maslow’s [16] hierarchy of human 
needs and William James’  theory of internal desires 
[27], enjoying less attention up to now due to their data-
driven origin and their alternative conceptualization of 
motivation is the theory of basic desires [12]. However, 
we argue that the theory of basic desires is a particularly 
suitable approach within the context of TB because it 
covers a wide array of potential starting points to curb 
resulting behaviors such as TB. Opposed to other 
dualistic motivation theories differentiating intrinsic 
and extrinsic motivations, the conceptualization of the 
theory of basic desires postulates a multifaceted theory 
recognizing a number of genetically distinct motives of 
individuals [12]. Specifically, the theory states that 
individuals differ themselves in 16 different basic 
desires (i.e., power, curiosity, independence, status, 
social contact, vengeance, honor, idealism, physical 
exercise, romance, family, order, eating, acceptance, 
tranquility, and saving). Furthermore, the theory 
assumes that basic desires represent intrinsic desires that 
hold the potential to directly motivate a person's 
behavior due to the triggering of one of the 16 basic 
desires. The subsequent Table 1 illustrates the 
definitions of the 16 basic desires. 

 

Sporadically, research dealing with TB already 
applied the theory of 16 basic desires using the contexts 
of the two MOBAs LoL and Dota 2 [14]. Specifically, 
the study only used the three basic motives power, 
independence, and status while not considering 
influences of the other 13 basic desires. Results of the 
study showed a positive relationship between the 
triggering of the motives and the occurrence of TB, 
which was attributed to the competitive character of the 
games under consideration. To the best of our 
knowledge, holistic insights considering influences of 
all 16 basic desires simultaneously within the context of 
TB are missing. Hence, we address this research gap. 

3. Methodology 

3.1. Research design 

To find empirical evidence regarding our first RQ, 
we used a cross-sectional approach collecting self-
reported data from players of the two s LoL and Dota 2 
using an online survey. Subsequently, we analyzed the 
data with covariance-based statistics (i.e., regression 
analysis) using the software SPSS 28 to better 
understand what motives explain TB. 

 
To ensure a structured procedure, we used a two-

step approach, which is depicted in the subsequent 
Figure 2. First, in chapter 4.1, we use principal 
component analysis to identify underlying patterns of 
the basic desires. Second, in chapter 4.2, we apply 
regression analysis to better understand the influence of 
the derived factors on TB. 
 

 
Figure 2. Procedure of our study. 

3.2. Measurements 

A full list of measurements is depicted in the 
appendix of this study. On a level of content, we used 
validated scales and items from previous research to 
ensure comparability and unnecessary confounds on a 
level of the wording of items. 

 
Toxic behavior. To measure TB, we used an 

empirically validated scale consisting of five items [28]. 
The scale used a seven-point Likert scale ranging from 

 
Table 1. Definition of the 16 basic desires 
Motive Definition 
Power Desire to influence  
Curiosity Desire for knowledge 
Independence Desire to be autonomous 
Status Desire for social standing (including 

desire for attention) 
Social contact Desire for peer companionship  
Vengeance Desire to get even 
Honor Desire to obey a traditional moral 

code 
Idealism Desire to improve society (including 

altruism, justice) 
Physical exercise Desire to exercise muscles 
Romance Desire for sex (including courting) 
Family Desire to raise own children 
Order Desire to organize (including desire 

for ritual) 
Eating Desire to eat 
Acceptance Desire for approval 
Tranquility Desire to avoid anxiety, fear 
Saving Desire to collect, value of frugality 
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1 (“strongly disagree”) to 7 (“strongly agree”). We 
decided to use the average sum scores of the factors of 
the relevant items because they could be averaged to 
reflect the scale, are easy to interpret, and preserve the 
initial variation in the data. The scale showed good 
internal consistencies (M = 3.84; SD = 1.74; Cronbach’s 
Alpha = 0.93) and comprised statements such as “If I get 
mad during a game, I hold others responsible making 
own mistakes”. For descriptives and loadings see Table 
2. 

 
Basic desires. To measure the 16 basic desires, we 

used an existing instrument from previous research that 
applied a seven-point Likert scale ranging from 1 
(“strongly disagree”) to 7 (“strongly agree”) [12]. Table 
3 illustrates the descriptive values of all basic desires. 

 

3.3. Data collection  

We conducted a survey collecting data from 335 
MOBA players using the crowdsourcing marketplace 
Mechanical Turk (MTurk). All participants received 
$1.89 as a reward for participating in the study. To 
ensure that participants followed the requirement of 
playing either LoL or Dota 2, we asked them to indicate 
their three favorite game characters and excluded 

participants with spurious or inconclusive answers (27 
cases). Consequently, our final sample comprised 308 
participants. Most participants were male (n = 208), the 
mean age was roughly 29 years (M = 29.19; SD = 6.92), 
and most held a bachelor’s degree (62%). In addition, 
participants were either North American (n = 160) or 
Indian (n = 122), reported playing video games for 
approximately over 8 hours per week (M = 8.62; SD = 
9.03), their playing experience was more than 3 years as 
an average (M = 3.47; SD = 2.59), and 138 participants 
primarily played LoL and 170 Dota 2. In relation to 
previous research the sample seemed to be 
representative. 

4. Results 

4.1. Identifying underlying patterns of the 
basic desires 

In a first step, we derived descriptive statistics of 
the basic desires to check for implausible answers and 
missing cases. Answers of all 16 basic desires used the 
whole scale available ranging from 1 (“strongly 
disagree”) to 7 (“strongly agree”) and the majority of 
showed average values slighty above the center of the 
scale (M = 3.73 < M = 5.04). Consulting 
recommendations from previous research, we found the 
answers to all 16 basic desires suitable to carry out a 
principal component analysis (PCA) to identify 
underlying patterns [29]. The subsequent Table 3 
illustrates the descriptive values of all 16 basic desires. 
 

In order to identify underlying patterns of the basic 
desires, we inserted all 16 basic desires into a principal 
component analysis (PCA). After inspecting the 
eigenvalues, the scree-plot, and the results of a parallel 
analysis we decided to extract two factors using varimax 
rotation. The first iteration of the PCA showed 
significant cross-loadings regarding three of the basic 
desires (i.e., idealism, tranquility, saving). Accordingly, 
we excluded them from the further analyses and re-ran 
the PCA with the remaining 13 basic desires. Indicators 
suggested a two-factor solution once again. This time 
two of the basic desires showed substantial cross-
loadings (i.e., curiosity, order). Consequently, we 
excluded both basic desires and ran another PCA. The 
PCA yielded two factors explaining a total of 63% of the 
variance for the entire set of basic desires. Despite the 
desire of power there were no substantial cross-
loadings. After discussing the case across authors, we 
decided to not exclude the item due the low cross-
loading and to ensure diversity of content. The 
communalities of the variables included exceeded the 
recommended threshold of .40  and the KMO (.92) and 
Bartlett’s Test of Sphericity (.001) both indicate that the 

 
Table 2. Descriptives and loadings of the TB items 
Item M SD Loading 
...intentionally interrupt 
others while they are writing. 

3.85 1.99 .90 

…hold others responsible 
making own mistakes. 

4.02 1.90 .85 

…take away resources 
belonging to others. 

3.86 2.03 .90 

…insult others. 3.50 1.99 .89 
…criticize others. 3.99 1.91 .88 

 
Table 3. Descriptive values of basic desires 
Motive min. max. M SD 
Power 1 7 4.74 1.54 
Curiosity 1 7 5.04 1.50 
Independence 1 7 4.94 1.54 
Status 1 7 4.76 1.67 
Social contact 1 7 5.13 1.42 
Vengeance 1 7 4.02 1.92 
Honor 1 7 4.73 1.62 
Idealism 1 7 4.37 1.73 
Physical exercise 1 7 3.96 2.06 
Romance 1 7 3.73 2.06 
Family 1 7 4.34 1.90 
Order 1 7 4.64 1.58 
Eating 1 7 3.95 2.05 
Acceptance 1 7 4.87 1.56 
Tranquility 1 7 4.44 1.62 
Saving 1 7 4.61 1.73 
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set of variables are at least adequately related for 
conducting a PCA [30].  

 

Note: Loadings < .40 are suppressed 
 
To find suitable labels for the two factors, we consulted 
Maslow´s Hierarchy of Needs, which states that five 
categories of human needs dictate an individual's 

behavior ranging from physiological needs on the 
lowest level up to needs of self-actualization on the 
highest level [16]. Accordingly, we called factor 1 
physiological desires (M = 3.47; SD = 2.59) due to high 
loadings on romance, physical exercise, eating, family, 
and vengeance because most of the desires describes 
rather fundamental physiological desires. This first 
factor explained 52% of the variance. We labelled the 
second factor derived social desires. This factor was 
labeled as such due to the high loadings on acceptance, 
independence, honor, status, and social contact that all 
show references to social entities of the Hierarchy of 
Needs. The variance explained by this factor was 11%. 
Since we used an orthogonal rotation technique (i.e., 
varimax) both factors can be considered independent of 
one another (i.e., they are not correlated). Taken 
together, we were able reduce the information included 
in the 16 basic desires into two efficient factors we 
labelled physiological and social factors, while 
maintaining the majority of variance. The subsequent 
Figure 3 illustrates the rotated factor solution. 

 

 
Figure 3.  Rotated factor solution

Table 4. PCA loadings of the basic desires 
 Factor 
Basic desires 1 2 
Power .42 .57 
Independence  .72 
Status  .70 
Social contact  .64 
Vengeance .68  
Honor  .72 
Physical exercise .84  
Romance .86  
Family .75  
Eating .82  
Acceptance  .75 
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4.2. Understanding the factor influence on 
toxic behavior 

To better understand the occurrence of toxicity, we 
conducted a multiple regression analysis with the two 
factors derived previously (i.e., physiological desires 
and social desires) and several predispositions (i.e., age, 
gender, education, hours a week, experience of play, 
country) as predictors of the dependent variable TB. The 
regression equation showed a significant result 
(F(8;299) = 33.51; p = .001) and explained 46% of the 
variance of TB. After applying the Bonferroni 
correction, the predictor weights of physiological 
desires (b = .58; p = .01), social desires (b = .16; p = 
.01), and age (b = -.15; p = .02) had significant 
influences on TB (all others p ³  .32).   

 
Based on the insights derived, we carried out 

additional analysis. Specifically, we wanted to explore 
patterns between the two factors of the basic desires and 
TB in relation to age. For this, we split the dataset into a 
young and an old group using the mean average of the 
variable age. Afterwards, we inserted the two factors of 
basic desires (i.e., physiological and social desires) and 
the predispositions (i.e., age, gender, education, hours a 
week, experience of play, country) as predictors of the 
dependent variable TB into two regression analyses. 
The subsequent Table 5 comprises the regression 
analyses for both groups. 

 

Note: We adjusted the significance levels using the Bonferroni 
correction method 
 

In line with our finding that the empirical indicator 
age is negatively connected with TB in the previous 
step, the regression model of the younger group (R2 = 
.44) explained more variance than the model of the older 
group (R2 = .38). Despite no significant influences of 
any of the predispositions in both groups (p ³  .24), 
physiological desires showed a meaningful influence in 
the young (b = .53; p = .01) as well as the old group (b 

= .57; p = .01). Opposed to this, social desires were only 
relevant for members of the younger group (b = .22; p = 
.01) and not for members of the older group (b = .05; p 
= .99). 

5. Discussion  

5.1. Key findings 

Based on our results, we summarize our key 
findings with the following three points: 

 
First, we reduced the original set of 16 basic desires 

into two orthogonal factors, which we called 
physiological (comprising basic desires such as 
vengeance, physical exercise, romance, family, eating) 
and social desires (comprising desires such as power, 
independence, status, social contact, acceptance). The 
two-factor solution provides an innovative, efficient, 
and practical opportunity to add value through the usage 
of the theory of basic desires in the context of TB. 
 

Second, we showed that both factors identified hold 
the potential to disjunctively predict substantial shares 
of TB in a positive manner. Whereby, the influence of 
the factor of physiological desires was more 
meaningful. Accordingly, satisfying basic desires of 
both factors before playing should reduce the 
probability of the occurrence of TB postulating a 
satiation of basic desires [31]. Corresponding findings 
provide concrete points of reference to buffer TB. 

 
Third, we identified the predisposition age to have 

a relevant influence on the occurrence of TB. Additional 
analyses splitting the dataset into a young and an old 
group revealed that the physiological factor was relevant 
for both groups opposed to the social factor that was 
only relevant for participants in the younger group 
predicting TB. The insight allows the application of 
techniques of market segmentation and to target specific 
clusters of players in a differentiated manner. 

5.2. Implications for theory 

Results of our study allow for several implications 
relevant on a level of theory as well. Subsequently, we 
will elaborate on the most important of them. 

 
First, results of our study extend the status quo of 

current research by allowing more granular insights 
regarding the role of basic desires in the context of TB. 
To the best of our knowledge the only study that already 
used parts of the theory of basic desires (which they 
called motives within their study) as an antecedent to 

Table 5. Regression analyses explaining TB in relation 
to age 
 Younger group Older group 
Predictor b p b p 
Physiological desires  .53 .01 .57 .01 
Social desires .22 .01 .05 .99 
Age -.09 .80 -.15 .48 
Gender -.02 .99 -.12 .99 
Education .13 .32 .03 .99 
Hours a week -.03 .99 .10 .99 
Experience of play .12 .24 -.02 .99 
Country -.10 .48 .12 .96 
R2 .44  .38  
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explain TB was a conducted by Kordyaka et al. (2020). 
Specifically, they showed that the basic desires of 
power, independence, and status predicted TB in a 
positive manner. Adding to this, we substantially 
extended the existing body of research by deriving two 
underlying factors (i.e., physiological and social) 
including all 16 basic desires in relation to TB showing 
that romance, physical exercise, and eating had the 
biggest influences on TB. However, our findings 
although indicate room for improvement regarding the 
fit between the theory of basic desires and TB since we 
had to exclude five of the basic desires as part of the 
iterations of the application of the principal component 
analysis. Based on our findings and the relevance of 
physiological desires, we suggest that it would be worth 
to derive a taxonomy of desires specific to the context 
of TB. This could be achieved by including components 
related to human territoriality behavior [32].  

 
Second, to the best of our knowledge, our study is 

the first one using a multifaceted theory of motivation 
postulating a full set of 16 genetically distinct motives 
(i.e., basic desires) in the context of TB [12]. 
Accordingly, our findings can be understood as a 
complementary understanding of motivation indicating 
valuable insights that can be merged with existing 
findings related to the technological environment of TB 
[11] and personal dispositions of players [7, 14] to 
enable a more holistic understanding of the occurrence 
of toxicity. 

 
Third, results of our study underlined the relevance 

of the predisposition of age indicating a negative 
relationship, which is a finding increasing the external 
validity of previous work on TB [14]. We understand 
this finding as an indicator of the added value to explore 
the exploratory potential of variables related to the 
personality of players in relation to TB. Potential 
avenues in which this could be addressed would be to 
test and compare influences of the big five personality 
inventory (consisting of the personality traits openness, 
conscientiousness, extraversion, agreeableness, 
neuroticism) [33] or the self-concept of individuals 
(consisting of the dimensions academic, social, family, 
peer, game, ability, physical) [34, 35] and explore what 
best predicts TB. 

5.3. Implications for practice 

From our findings, we also can derive some 
implications that are relevant for practitioners related to 
MOBAs. Subsequently, we will discuss some of them. 
 
First, with our study and for the first time, we revealed 
the full potential of the theory of basic desires in the 

context of MOBAs and TB. Corresponding insights can 
be used to build interventions to reduce the probability 
of the occurrence of TB. Based on the assumption of 
satiation of basic desires [31] and our findings, we 
suggest practitioners of the industry of MOBAs to 
evaluate possibilities to reduce the saliency of 
physiological desires of players during their games. This 
could be achieved by nudging players towards desired 
behaviors by selected overlays before games. 
Exemplary, the identified physiological desires of 
physical exercise and eating could be addressed by 
nudging players to do some minor home workouts (such 
as going for a short walk or doing some pushups) or eat 
something (healthy) before the start of a game. The 
credibility of such actions could be increased by setting 
up collaborations with sports and nutrition companies 
providing opportunities to use currencies that are earned 
while playing the game to get discounts for activities 
that promise to reduce the saliency of physiological 
desires. 

Second, we understand the relevant predisposition 
of age as an indicator that practitioners designing 
countermeasures against TB need to focus not only on 
in-game aspects, but also need to consider the offline 
personality of players to design measures against TB in 
a user-centered manner to increase effect seizes of those 
measures. This finding adds to previous work that 
showed the relevance of cultural differences in relation 
to TB (Kordyaka et al., 2022). Predispositions such as 
age as a determinant seem to be particularly promising 
because this data can be easily collected. On a more 
general level, we argue that practitioners should expand 
the scope of available data on players’ personalities to 
develop more accurate user-centered solutions to reduce 
TB within their games. In reference to our results and 
the relevance of age, that would mean that we 
recommend including basic desires of the social factor 
(such as acceptance, independence, honor) should be 
predominantly used in cases of interventions aimed at 
younger players. 

5.4. Limitations 

In the following, regarding our empirical approach, 
we point out several limitations that also provide 
starting points for future research.  

 
First, and foremost, our study relies on 

psychometric, self-reported data. Although these data 
are valuable, we believe that supplementing our findings 
with behavioral metrics could increase the robustness of 
our findings. One fruitful starting point could be 
contrasting self-reports of TB with log data from 
behavioral TB. This could be achieved getting in contact 
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with Riots (the publisher of LoL) research and 
development unit and establish a collaboration.  

 
Second, we only looked at players of the two 

MOBAs LoL and Dota 2 so the generalizability of the 
identified relationships to other contexts relevant to the 
phenomenon of TB may be questioned. However, we 
tried to balance between a high external validity on the 
hand (which is why we used two of the most successful 
MOBAs) and unnecessary confounds due to the 
inclusion of too heterogenous games on the other hand 
(which is why we picked two MOBAs with comparable 
game play patterns). Therefore, our work should be 
understood as a starting point to better understand TB, 
and we argue that there is great potential for further 
work including other stages of TB testing the external 
validity of our insights in relation to other multiplayer 
online games.  

 
Third, we measured the 16 basic desires with a 

single item each. Despite being an accepted approach 
from previous work such a procedure is limiting 
possibilities to derive indicators of validity such as the 
convergent validity of every desire. Consequently, we 
encourage future research to use richer and more holistic 
operationalizations measuring the basic desires with 
multiple items. 

6. Conclusions  

In this study, we attempted to better understand the 
relationship between the 16 basic desires and TB in the 
context of MOBAs. To this end, we examined players 
of the two popular MOBAs LoL and Dota 2 and 
proceeded in two subsequent steps. First, we identified 
two underlying factors of the 16 basic desires, which we 
called a physiological and a social factor. The 
identification of the two factors provides an efficient 
and innovative opportunity to better handle TB. Second, 
we used the information derived and tested the 
explanatory potential of the two factors in relation to 
TB, while controlling for demographic and control 
variables. Results showed significant influences of both 
factors increasing the probability of the occurrence of 
TB. Additionally, the demographic variable age 
indicated a significant negative influence on TB. 
Additional analysis using this information and splitting 
the data set in two groups of players (young vs old) 
revealing that the physiological factor was still relevant 
for both groups while the social factor was only relevant 
for the younger group. Taken together, we consider the 
results of our study as a starting point to better 
understand the explanatory potential of the 16 basic 
desires in relation to TB and how this information can 
be used to derive interventions to better handle TB.  
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