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Network analysis of Internet Gaming 
Disorder IGD and Gaming Motivation 
GAMS

INTRODUCTION: The global rise in online gaming 
has led to increased prevalence of Internet Gaming 
Disorder (IGD), now recognized by both the DSM-5 
and ICD-11, albeit with differing diagnostic criteria. 
However, the relationships among IGD symptoms 
remain poorly understood. This study employed 
network analysis to examine symptom patterns, 
identify central and peripheral criteria, and 
explore associations between IGD symptoms and 
motivational constructs from Self-Determination 
Theory (SDT). The study sample consists of casual 
and esports players (N=300). RESULTS: We found 
that the criterion “Continued play despite problems” 
showed highest connectivity with the other criteria. 
This criterion, along with Withdrawal and Tolerance, 
were central and substantiated criteria in IGD 
according to our network analysis. For motivations 
based on SDT theory, we found that Integrated 
Regulation had the greatest number of connections 
with the other types of motivations and dominated 
in terms of centrality measures. Greater levels 
of amotivation were associated with the criterion 
escape, whereas integrated regulation was negatively 
associated with deception and positively associated 
with preoccupation. 

CONCLUSIONS: The findings could enhance the 
conceptualization of gaming disorder criteria in 
clinical practice and aid in designing prevention and 
intervention programs targeting specific motivations. 
Further qualitative studies are needed to clarify the 
operational definitions of IGD criteria.
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 B 1  INTRODUCTION

The number of players engaged in both online and offline gaming 
is steadily increasing annually. In 2008, approximately 1.1 billion 
individuals worldwide participated in computer games, a figure 
projected to reach 1.86 billion by 2024 (Statista, 2024). Players 
engage in gaming for various purposes, such as relaxation, en-
tertainment, competition, and potential financial gain (Lipovaya 
et al., 2018; Ma et al., 2013). However, issues arise when gaming 
behavior becomes excessive or pathological. The manual DSM-V 
(APA, 2013) defines excessive gaming as playing for more than 30 
hours per week, leading to various disruptions in the player’s life.

Addressing this concern, the American Psychiatric Association 
(APA) recognized Internet Gaming Disorder (IGD) as early as 
2013, incorporating it into its diagnostic manual, the DSM-V. 
IGD is characterized by gaming that significantly impairs or 
creates difficulty across multiple aspects of an individual’s life. 
Diagnosis requires meeting at least 5 of the 9 established cri-
teria over a period of 12 months. In 2018, the WHO includ-
ed Gaming Disorder (GD) in its diagnostic manual, the ICD-11 
(International Classification of Diseases). It defines GD as a men-
tal disorder resulting from addictive gaming behavior, leading to 
substantial impairment in personal, familial, social, educational, 
occupational, or other critical areas of life. Diagnosis necessi-
tates meeting all three criteria for a minimum of 1 year. ICD-11 
employs a monothetic approach, requiring the fulfillment of 
all criteria for diagnosis, in contrast to the polythetic approach 
utilized in the DSM-V (refer to Table 1). While these two disor-
ders are perceived as similar, discrepancies exist, particularly 
in how criteria are delineated. Karhulahti et al. (2022) identified 
disparities in criteria definition and disorder presentation, em-
phasizing the necessity for further research to comprehensively 
compare and elucidate both disorders.

The prevalence of gaming disorder is an important public-health 
issue nowadays, yet reported rates vary because case identi-
fication depends on differing diagnostic criteria, assessment 
instruments, and sampling methods. Karhulahti et al. (2022) 
emphasize that identical prevalence figures can nevertheless 
represent entirely different populations. Notably, prevalence 
rates for gaming disorder constructs differ significantly, ranging 
from 0.4% for ICD-11 to 6.9% for DSM-IV, indicating a substan-

tial disparity. Conversely, self-reported gaming problems stand 
at 12.6% among players. Currently, the global prevalence rate is 
estimated at 3%, with 3.05% for IGD (Stevens et al., 2021) and 
3.3% for GD (Kim et al., 2022). While current knowledge pre-
dominantly stems from the DSM-V diagnostic manual, clinical 
evidence suggests that many individuals diagnosed under this 
manual do not meet the criteria outlined by ICD-11 (Starcevic 
et al., 2020). Consequently, understanding the relationships 
between proposed symptoms is crucial.

Several network analyses have endeavored to elucidate the con-
nections between different criteria (Adamkovic et al., 2022; 
Gomez et al., 2022; Yuan et al., 2022; Chen & Zhu, 2023; Li et al., 
2023). A recurring finding across studies is the significance of 
the criterion “loss of control” (Adamkovic et al., 2022; Gomez 
et al., 2022; Yuan et al., 2022). Additionally, “continuing de-
spite psychosocial problems” (Gomez et al., 2022; Yuan et 
al., 2022), “withdrawal symptoms” (Adamkovic et al., 2022; 
Gomez et al., 2022), “tolerance” (Gomez et al., 2022), and “pre-
occupation” (Yuan et al., 2022) have been identified as central 
criteria. Gomez et al. (2022) further explored the relationship 
between these criteria and various motivations based on Self-
Determination Theory (SDT) (Deci & Ryan, 2000), finding intrin-
sic motivation to be significantly linked to preoccupation and 
escape symptoms, while negative consequences correlated with 
low identified regulation.

Motivation plays an important role in predicting Internet Gaming 
Disorder (IGD) (Kim et al., 2017; Ballabio et al., 2017; Husasin 
et al., 2015). Self-Determination Theory (SDT), as proposed 
by Ryan and Deci (2000), distinguishes between extrinsic and 
intrinsic motivation, highlighting psychological needs such as 
autonomy, competence, and relatedness. Lafreniére et al. (2012) 
applied SDT to explore the link between motivation and gaming, 
categorizing players as intrinsically or extrinsically motivated 
based on their reasons for engagement.

Although there are only a few network studies examining the 
connections between IGD symptoms and types of gaming mo-
tivation, previous research has primarily used standardized 
motivational scales such as MOGQ (Chen & Zhu, 2023), SCMQ 
(Li et al., 2023), MOCQ (Chen et al., 2023), or SIMS (Gomez et 
al., 2022), often focusing on populations from China or English-

Table 1 | IGD and GD criteria

IGD criteria GD criteria
1. Preoccupation with internet games 1. Impaired control over gaming

2. Withdrawal and withdrawal symptom 2. Increasing priority of gaming over other interests and everyday 
activities 

3. Tolerance 3. Continuing or escalating gaming despite negative consequences

4. Loss of control (unsuccessful attempts to control behavior)

5. Loss of interest in other activities

6. Continued excessive play despite psychosocial problems

7. Deception of family members, therapists, or others 
regarding the amount of Internet gaming

8. Gaming for escape or to relieve negative mood

9. Conflict/Problems/loss due to gaming (related to loss of 
employment, education, other opportunities, etc.)
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speaking adults in the general community. These studies have 
explored different motivational typologies, not limited to Self-
Determination Theory (SDT)-based motivations. Therefore, it 
is necessary to examine existing findings across a global popu-
lation, encompassing not only China and the United States but 
also Europe, in order to provide a more comprehensive under-
standing of IGD and its motivational mechanisms. To address 
these gaps, given the insights from previous network analyses, 
this study aims to validate the criteria for IGD and explore as-
sociations with SDT-based motivations. Specifically, we seek to 
elucidate the structural relationships between IGD symptoms, 
identify central and peripheral symptoms, and examine the 
structural links between IGD symptoms and SDT-based moti-
vations. Our research questions are as follows:

	B RQ1: How are the symptoms of IGD (preoccupation, with-
drawal, tolerance, loss of control, loss of interests, continue 
despite problems, deception, escape, problems/negative 
consequences) structurally related?

	B RQ2: What are the central and peripheral symptoms in IGD 
networks?

	B RQ3: How are the symptoms of SDT-based motivations 
structurally linked?

	B RQ4: How are IGD symptoms and SDT-based motivations 
(intrinsic motivation, integrated regulation, identified regu-
lation, introjected regulation, external regulation, and amo-
tivation) structurally linked?

Through these inquiries, we aim to contribute to a deeper un-
derstanding of gaming disorder and its underlying motivations.

 B 2  METHOD 

2.1 Participants

Data collection for this study was conducted in 2020 (January 
– March). We utilized a combination of the Snowball technique 
and non-random opportunity sampling methods to gather in-
formation. Participants were recruited through social media 
platforms (i.e. Facebook, Discord, and Instagram) using an on-
line questionnaire administered via Google Forms. The sample 
comprised 306 players aged between 15 and 59 years. Esports 
and casual players typically fall within the 18 to 34 age category 
(ESA, 2019). In our study, the mean age was 22 years, which is 
consistent with previous research. Gender distribution within 
the sample reflected 271 males (90.7%) and 29 females (9.3%). 
Six participants were excluded due to various reasons, such as 
substantial missing data, unclear responses, age below 15 years, 
or playing less than one hour per week. Consequently, the final 
sample comprised 300 players who met the predefined criteria. 
Among the participants, 64 individuals (21.3%) identified as pro-
fessional esports players, 92 (30.7%) as amateur esports players, 
and 144 (48%) as casual players. We included different types of 
players in our research to work with a broad spectrum of the 
gaming community. The requirement for participation was 
that the player had been actively playing for at least a year. We 

recruited participants from various regions worldwide. Despite 
limited existing literature on this topic, we aimed to gather 
data from players representing different parts of the globe. The 
most prevalent countries among our participants were Slovakia 
(41.7%), the Czech Republic (26.2%), and the USA (9.3%).

2.2 Measures

For the assessment of gaming disorder based on the DSM-V 
criteria, we utilized the English version of the Internet Gaming 
Disorder Test (IGDS9-SF; Pontes & Griffiths, 2015). This psy-
chometric instrument was developed to align with the nine 
core criteria defining IGD as outlined in the DSM-V (American 
Psychiatric Association, 2013). The instrument comprises nine 
items, each rated on a 5-point Likert scale ranging from 1 (nev-
er) to 5 (very often), with a possible total score exceeding 36, the 
cutoff for IGD. Quin et al. (2020) recommended a cut-off score of 
32 for optimal diagnostic accuracy (96.1%). Higher scores on the 
IGDS9-SF indicate greater levels of Internet Gaming Disorder 
(IGD). Additionally, Quin et al. (2020) suggested that individuals 
scoring 5 (“very often”) on at least five out of nine items should 
be considered for preventive interventions. The IGDS9-SF has 
demonstrated acceptable reliability with a Cronbach’s alpha of 
0.87 (Pontes & Griffiths, 2015), and in our study, Cronbach’s 
alpha and McDonald’s Omega coefficients were 0.75 and 0.76, 
respectively, indicating satisfactory reliability.

The Gaming Motivation Scale (GAMS) (Lafreniére et al., 2012), 
is rooted in Deci and Ryan’s Self-Determination Theory (2000). 
According to this theory, individuals engage in gaming for var-
ious reasons, ranging from intrinsic enjoyment, skill enhance-
ment, external rewards or avoidance of negative consequences. 
GAMS comprises six motivational factors: intrinsic motivation, 
integrated regulation, identified regulation, introjected regula-
tion, external regulation, and amotivation. Intrinsic motivation 
represents engagement in gaming for the sheer pleasure of 
exploring new game options or experiencing the game envi-
ronment. Integrated regulation reflects alignment with personal 
values, while identified regulation involves gaming as a means 
of personal development. Introjected regulation encompasses 
internal pressures, such as anxiety or guilt, that drive gaming 
behavior, while external regulation pertains to gaming motivat-
ed by external rewards or prestige. Amotivation characterizes 
individuals who lack motivation for gaming, even if they were 
previously intrinsically or extrinsically motivated.

Each subscale of the GAMS contains three items, rated on a 
7-point Likert scale ranging from 1 (do not agree at all) to 7 (very 
strongly agree). The original Cronbach’s alpha coefficients for 
intrinsic motivation, integrated regulation, identified regulation, 
introjected regulation, external regulation, and amotivation were 
reported as 0.75, 0.88, 0.82, 0.88, 0.75, and 0.89, respectively 
(Lafreniére et al., 2012). In our research, McDonald’s Omega co-
efficients for the subscales were as follows: intrinsic motivation 
(0.43), integrated regulation (0.76), identified regulation (0.73), 
introjected regulation (0.74), external regulation (0.69), and amo-
tivation (0.65). While Omega coefficients provide less biased 
estimates of reliability compared to Cronbach’s alpha, intrinsic 
motivation demonstrated low reliability in our research. 
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2.3 Statistical analysis

The statistical analysis was conducted using JAMOVI software, 
where descriptive statistics were computed, and the dataset 
was checked for missing or incorrect data, ensuring that all 
conditions were met. Subsequently, network analysis was per-
formed using the R program. We were inspired by Gomez et al. 
(2022) regarding the minimum sample size. In terms of power 
for network analysis, a sample size of at least 250 participants 
has been suggested for accurate and reliable network analysis 
results (Epskamp & Fried, 2018; Gomez et al., 2022). Networks 
were estimated for the nine IGD criteria and SDT-based mo-
tivations using the EBICglasso method. Measures of centrali-
ty (betweenness, closeness, expected influence, and strength) 
were computed for IGD symptoms and types of motivation. The 
weights of edges and nodes were compared in terms of their 
strength. The stability of centrality indices was assessed us-
ing case-dropping bootstrap (2,000 nonparametric resamples), 
which examines whether rankings remain consistent when the 
network is re-estimated with fewer cases or nodes. The corre-
lation stability coefficient was computed with a value above 
0.7 considered conventional, while Epskamp et al. (2018) rec-
ommend at least 0.25. The EBICglasso method applied a tuning 
parameter (γ) of 0.25, which regularizes partial correlations to 
eliminate spurious edges and improve interpretability of Likert-
type data (Fried, 2017). Additionally, network simulations and 

replication analyses were conducted to verify the robustness 
of the network across different sample sizes, providing further 
assessment of stability and accuracy.

Network analysis is utilized to investigate the complexity of 
psychological disorders by conceptualizing symptoms as au-
tonomous yet interacting components within a dynamic system. 
In this approach, psychopathology is understood as an emer-
gent phenomenon arising from recurrent, causal interactions 
among symptoms. This methodology enables the identification 
of central (highly connected) and peripheral (less connected) 
symptoms, providing insights into the structure and potential 

mechanisms of a disorder. By visualizing conditional depend-
encies between symptoms, network analysis reveals nuanced 
patterns of association that evolve as other symptoms fluctuate. 
Unlike traditional correlation-based methods, network analysis 
accounts for the interdependence of symptom relationships, of-
fering a more context-sensitive and mechanistic understanding 
of psychopathological processes (Adamkovic et al., 2022).

 B 3  RESULTS

The descriptive statistics revealed notable differences among 
different player types regarding age, frequency of play, and total 
IGDS9-SF scale scores. Esports professional players exhibited 
higher average scores in the frequency of play (Me=5 (they play 
more than 30 hours per week), M = 4.45, SD = 0.85) compared to 
other player types. Regarding motivational factors, intrinsic mo-
tivation was found to be dominant among casual players, with a 
mean score of 4.23 (SD = 1.19). In contrast, esports professional 
players scored higher on average in integrated regulation (M 
= 4.50, SD = 1.47), identified regulation (M = 4.57, SD = 1.40), 
and introjected regulation (M = 2.57, SD = 1.41) compared to 
other player types. Additionally, professional esports players 
demonstrated lower scores in amotivation (M = 1.96, SD = 1.29) 
compared to amateur esports and casual players. These findings 
are summarized in Table 2.

We also show the frequency statistics of the players for each 
country in which they live. The results are indicated in Table 3.

In the case of identifying players based on conditions derived 
from the IGDS9-SF (a score of 36+), we found that only 4 players 
would be identified as possibly having a gaming disorder. If we 
reduced the cut-off score to 32+, we found that 7 players would 
be identified as possibly having a gaming disorder. 

In our analysis of the criteria for IGD using network analysis, 
we identified several important findings. Centrality between-
ness and closeness metrics express how quickly nodes are 

Table 2 | Descriptive statistics of mean values between different types of players and age, frequency of playing and IGDS9-SF

Casual players Esports amateur players Esports professional players
Range

(n=144) (n=92) (n=64)

M SD M SD M SD

Age 22.43 5.78 22.51 3.68 21.08 2.98 15-59

Frequency of playing 3.29 1.12 3.79 1.12 4.45 0.85 >1*

IGDS9-SF 19.28 6.03 19.97 5.88 20.83 5.59 1-7

Intrinsic motivation 4.23 1.19 3.88 1.16 3.49 1.31 1-7

Integrated Regulation 3.66 1.53 3.72 1.44 4.5 1.47 1-7

Identified Regulation 4.02 1.53 3.97 1.43 4.57 1.4 1-7

Introjected Regulation 2.17 1.27 2.14 1.96 2.57 1.41 1-7

External Regulation 3.46 1.67 3.5 1.52 3.49 1.35 1-7

Amotivation 2.56 1.22 2.36 1.24 1.96 1.29 1-7

Note: M - mean, SD - standard deviation, n=number of participants for each group of players; * play games more than 1 hour per week;
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connected to other nodes and whether separate nodes have 
direct connections, or how often the closest node is connected 
directly and indirectly. In terms of closeness, continue despite 
problems (IGD6) (1.473) had the highest closeness value, in-
dicating its key role in information transmission. Withdrawal 
(IGD2) (1.119) and Tolerance (IGD3) (0.772) were also deemed 
important, while Preoccupation (IGD1) (-0.926), Escape (IGD8) 
(-1.575), and Problems/Consequences (IGD9) (-0.763) were less 
central in the network.

We identified significant differences in betweenness centrality 
values among the nodes. Continue despite problems (IGD6) 
(1.812) showed the highest value, indicating its importance in 

connectedness among the other criteria. Withdrawal (IGD2) 
(0.813) and Tolerance (IGD3) (1.146) also exhibited high val-
ues of betweenness centrality, indicating their importance in 
the network. Conversely, nodes Preoccupation (IGD1) (-0.814), 
Escape (IGD8) (-0.851), and Problems/Consequences (IGD9) 
(-0.851) were less central, based on their low values. Strength 
centrality reflects how strongly the nodes are interconnected. 
The node Continue despite problems (IGD6) (1.312) exhibit-
ed the highest strength, while Tolerance (IGD3) (1.164) and 
Withdrawal (IGD2) (0.780) were also significant. Conversely, 
Preoccupation (IGD1) (-0.770), Escape (IGD8) (-1.542), and 
Problems/Consequences (IGD9) (-0.924) were weak.

Expected influence values ranged from −1.54 to 1.31. Expected 
influence is a centrality metric that reflects both the strength 
and sign of a node’s connections. The node Continue play de-
spite problems, coded IGD6, had the highest expected influence 
(1.31), indicating the greatest potential to affect other symp-
toms. By contrast, Escape, coded IGD8, had the lowest expected 
influence (−1.54), indicating minimal overall influence within 
the symptom network. These results identify IGD6 as a key node 
and IGD8 as a peripheral node.

In summary, the Continue despite problems appears to be 
the most central in the network. The nodes Withdrawal and 
Tolerance are also important, while Preoccupation, Escape and 
Problems/consequences are less important and can be consid-
ered peripheral in the context of this gaming disorder network.

A graphical visualization of the network is presented in Figure 1. 
The thicker lines indicate stronger connections between the cri-
teria with each other. Continue despite play (IGD6) is positioned 
in the middle and expresses the most connections with the other 
criteria. From the graph, strong positive connections can be 
observed between Preoccupation (IGD1) and Tolerance (IGD3), 

Table 3 | Frequency table of country representation, based on number 
of players

Country n %
Australia 4 1.3
Austria 2 0.7
Belgium 3 1.0
Bolivia 1 0.3
Brazil 1 0.3
Canada 2 0.7
Chile 1 0.3
Czech Republic 77 25.7
Denmark 2 0.7
England 2 0.7
Finland 1 0.3
France 2 0.7
Germany 9 3.0
Hungary 3 1.0
Indonesia 2 0.7
Ireland 1 0.3
Israel 1 0.3
Malaysia 1 0.3
Mexico 2 0.7
Namibia 1 0.3
Netherlands 1 0.3
Philippines 3 1.0
Poland 9 3.0
Romania 1 0.3
Russia 1 0.3
Slovak Republic 126 42.0
South Africa 2 0.7
Sweden 3 1.0
Thailand 2 0.7
United Arab Emirates 1 0.3
Ukraine 2 0.7
United Kingdom UK 2 0.7
USA 28 9.3
Uruguay 1 0.3
Missing 0 0.0
Total 300 100.0

Note: n - number of persons in the group;

Figure 1 | Graphical visualization of the network structure among IGD 
criteria
Note: Thicker red lines reflect stronger positive associations between the 
criteria, indicating the strength of their relationships
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Tolerance (IGD3) and Withdrawal (IGD2), Withdrawal (IGD2) 
and Loss of control (IGD4), Loss of control (IGD4) and Deception 
(IGD7), Deception (IGD7) and Continue despite problems 
(IGD6), and Continue despite problems (IGD6) and Problems/
consequences (IGD9). However, in terms of significance and 
stability, it can be said that among the aforementioned connec-
tions, the more stable ones in terms of strength were between 
Preoccupation (IGD1) and Tolerance (IGD3), and Continue de-
spite problems (IGD6) and Problems/consequences (IGD9).

The graphical representation (Figure 2) allows to compare the 
central indicators for different nodes in the network and to iden-
tify those that have the greatest impact or importance in the 
context of a given analysis. The nodes in the graph are ranked 
according to their values of the central indicator “Strength - 
centrality of strength”. As part of the analysis, we utilized the 
bootstrap edge difference test to assess the significance of links 
between nodes in the network. The results of this test were vis-

ualized using colored rectangles, with red rectangles indicating 
significant differences in connections between nodes, while gray 
rectangles denote nonsignificant differences (Figure 2). These 
findings offer valuable insights into the statistically significant 
relationships between nodes in the network, which are crucial 
for understanding the structure and functionality of the network.

Subsequently, we evaluated the accuracy and stability of the 
network. The stability of the centrality indices (betweenness 
centrality, closeness, strength, and expected influence) were ex-
amined through bootstrapping, as depicted in Fig. 3. This figure 
illustrates that the stability coefficient of the correlation remains 
consistent across different subsets of the data, representing 
varying percentages of the total sample. As demonstrated in 
Fig. 3, as the subset of the sample decreases from 95% of the 
original sample to 20%, the correlations between the subset 
estimate and the estimate from the original full sample de-
clines. This reduction in stability suggests that with less data 

Figure 2 | Visualization of IGD centrality indices and Bootstrapped difference tests for the nodes’ strength within IGD network

Note: Red rectangles indicate significant differences between node strengths, while grey rectangles represent non-significant ones
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and higher correlation, the interpretation of the central varia-
bles may be influenced by a greater degree of randomness or 
outliers. Nevertheless, in this study, we adhere to the notion that 
network stability is adequately estimated when the correlation 
value exceeds 0.7 (Epskamp et al., 2018). Despite this, our focus 

in this study remains on centrality strength, as it is recognized 
to provide reasonably accurate centrality estimates for psycho-
logical networks (Santos et al., 2018). In our case, the stability 
of the strength centrality is slightly below 0.7, which means that 
it may not be a completely stable network.

Figure 3 | Stability of central indices

Note: Correlations of centrality measures (betweenness, closeness, expected influence, and strength) as the sample size decreases
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Figure 4 | Visualization of the accuracy of the edge-weight estimates (red line) and the 95% confidence intervals (grey bars) for the estimates

Note: Red color indicates how participants answered on average, black corresponds to averages using the bootstrap function, gray represents 95% 
confidence intervals, with narrower intervals indicating a more precise estimate.
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The precision of the edge weights, as estimated using boot-
strap 95% nonparametric confidence intervals (CIs), is il-
lustrated in Figure 4. In this analysis, we compared partici-
pants› mean responses with the means obtained using the 
bootstrap function. Ideally, if the participant means closely 
align with the means derived from the bootstrap function, 
it indicates greater accuracy. However, in our case, we ob-
served that the values approached zero to a lesser extent. 
Additionally, the confidence interval for our sample was wid-
er, suggesting that these estimates lack stability. The wide 
confidence intervals around a significant number of the esti-
mated edge weights indicate that many of these weights were 
not significantly different from each other. Consequently, 
the interpretation of the order of many edges in the network 
should be approached with caution.

We conducted simulations to evaluate correlation, sensi-
tivity, and specificity using sample sizes of 200, 500, 1000, 
and 2500 (Fig. 5). During this process, we observed a trend 
where increasing the correlation sensitivity up to a value of 
one was associated with a decrease in specificity. This trend 
implies that the tests became more sensitive in identify-
ing true positive cases; however, it also led to an increase in 
the number of false positive identifications. Such a devel-
opment bears significant implications for the selection of 
testing procedures and their interpretation, underscoring 
the importance of striking a balance between sensitivity and 
specificity in accordance with the specific research goals and 
applications at hand.

3.1 Combination of Internet Gaming Disorder 
(IGD) criteria with GAMS motivations

Within the network connections of motivation types emerg-
ing from the GAMS scale, several key findings were identified. 
Integrated Regulation exhibited the most connections with other 
nodes in the network. Notably, two negative relationships were 
observed: one between Integrated Regulation and Amotivation, 
and another between Identified Regulation and Amotivation. 
Among the most strong connections, three relationships stood 
out: Identified Regulation and Integrated Regulation, Integrated 
Regulation and Introjected Regulation, and Amotivation and 
External Regulation.  Moreover, according to the edge weight 
significance test, Integrated Regulation showed stable signif-
icant connections with Identified Regulation and Introjected 
Regulation. Across all centrality measures (strength, expect-
ed influence, closeness, betweenness centrality), Integrated 
Regulation demonstrated dominance, with values of 1.719, 1.562, 
1.630, and 1.070, respectively. Conversely, Intrinsic Motivation 
exhibited the lowest values in terms of strength and betweenness 
centrality (-1.091, -0.627), while Amotivation showed the lowest 
value in terms of expected influence (-1.270), and External 
Regulation showed the lowest value in closeness centrality 
(-1.277). However, in our case, the stability  coefficients for 
strength and expected influence centrality were slightly above 
0.7, indicating that these centrality indices represent a stable 
network structure.

The visualization of both IGD and GAMS networks revealed 
several connections (see Figure 6). Specifically, Preoccupation 
(IGD1) positively correlated with Identified Regulation (0.123) 
and Integrated Regulation (0.160). Additionally, Escape (IGD8) 
showed positive correlations with Amotivation (0.189) and 
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Intrinsic Motivation (0.142), while Tolerance (IGD3) positively 
correlated with Introjected Regulation (0.133). Amotivation also 
exhibited positive correlations with Withdrawal (IGD2) (0.101) 
and Loss of Control over Gaming (IGD4) (0.104), although 
these relationships were weaker. Furthermore, negative cor-
relations were observed, albeit predominantly weaker, includ-
ing the relationship between Amotivation and Preoccupation 
(IGD1) (-0.056), Integrated Regulation and Deception (IGD7) 
(-0.044), Intrinsic Motivation and Problems/Consequences 
(IGD9) (-0.055), Identified Regulation and Withdrawal  (IGD2) 
(-0.062), and Loss of Control (IGD4) (-0.047). Preoccupation and 
Integrated Regulation, Escape and Amotivation, Preoccupation 
and Amotivation, as well as Deception and Integrated Regulation 
demonstrated stable connections according to the edge weight 
significance test.

 B 4  DISCUSSION

The aim of this study was to examine the structural intercon-
nectedness of Internet Gaming Disorder (IGD) criteria and 
determine which criteria could be considered central and pe-
ripheral in terms of centrality. It is crucial to note that our dis-
cussion of criteria importance relies on statistical parameters 
and does not necessarily imply clinical or theoretical signifi-
cance (Adamkovič et al., 2022).

The global prevalence rate of IGD is estimated to be around 
3% (Stevens et al., 2021; Kim et al., 2022). In our study, the 
prevalence rate was approximately 1.33%, but it increased 
to around 2.33% when the cut-off score was reduced to 32. 
However, it›s important to consider that our data is from 2020. 
Much of the data from the enumerated network analyses in the 
context of IGD were collected during the COVID-19 pandemic 
(Adamkovic et al., 2022; Gomez et al., 2022; Yuan et al., 2022). 
It is worth mentioning that COVID-19 had an impact on various 

domains, one of which is gaming disorder. In their systematic 
review, Gopali et al. (2023) found that meta-analyses showed 
no significant difference in mean IGD scores before and during 
COVID-19. However, an increase in gaming disorder prevalence 
was noted in Asia (Kim et al., 2022; Stevens et al., 2020). In 
our case, we observed a similar or perhaps lower prevalence of 
gaming disorder compared to worldwide prevalence.

Based on structural connections, we found that Continued play 
games despite psychosocial problems was the most connected 
node with other criteria. The largest connections in terms 
of edges were observed between Loss of control over gam-
ing and Withdrawal, Withdrawal and Tolerance, Tolerance 
and Preoccupation. However, the more stable ones in terms 
of strength were connections between Preoccupation and 
Tolerance, and Continue play games despite problems and 
Problems/consequences. Continued play games despite psy-
chosocial problems emerged as the most central criterion, with 
Withdrawal and Tolerance also being among the stronger central 
criteria across all centrality measures. These findings are partially 
supported by other network analyses. Gomez et al. (2022) and 
Yuan et al. (2022) identified Continued play games despite psy-
chosocial problems as an important central criterion, while with-
drawal symptoms were highlighted by Adamkovič et al. (2022), 
Gomez et al. (2022), and Li et al. (2023). Regarding peripheral 
criteria, we identified those with the lowest values across central-
ity measures. Escape was deemed the most peripheral criterion, 
with Preoccupation and Problems/negative consequences due 
to gaming is also considered a peripheral. Similar results were 
reported by Gomez et al. (2022), who found that escape and loss 
of interest in other activities were not central for diagnosing gam-
ing disorder. Adamkovič et al. (2022) also identified escape and 
preoccupation as peripheral criteria. However, Yuan et al. (2022) 
found preoccupation (excessive preoccupation with gaming) to 
be a central criterion. These findings are partially inconsistent 
with the study by Castro-Calvo et al. (2021), in which experts 
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evaluated the criteria for GD as defined in both the ICD-11 and 
DSM-5, focusing on their diagnostic validity and clinical utili-
ty. The authors found that, of the nine DSM-5 criteria, only four 
were rated by more than 80% of experts as “very important” or 
“extremely important,” namely: jeopardizing relationships and/
or career opportunities, impaired control, continued gaming 
despite negative consequences, and diminished interest in oth-
er activities. Notably, expert consensus was achieved for the 
exclusion of three criteria, tolerance, deception toward family 
members, therapists, or others, and mood regulation, as fewer 
than 20% of experts considered them highly important (Castro-
Calvo et al., 2021). Discrepancies may arise from different oper-
ationalizations of constructs, such as preoccupation. Different 
measurement tools and sample characteristics across studies 
could also influence results.

In addition to examining the Internet Gaming Disorder (IGD) 
criteria themselves, we also explored connections between var-
ious types of motivations based on Self-Determination Theory 
(Deci & Ryan, 2000). Integrated Regulation emerged as the most 
connected node, suggesting that players perceive gaming as in-
tegral to their life goals or sense of life (Koestner & Losier, 2002; 
Razum & Huić, 2024). This type of motivation also dominated 
across all centrality measures. In contrast to previous findings 
by Gomez et al. (2022), where external regulation, identified 
regulation, and intrinsic motivation emerged as central mo-
tivation nodes in the combined IGD–motivation network and 
amotivation appeared as a peripheral type of motivation, our 
results identified integrated regulation as the most central mo-
tivational factor. In our analysis, both intrinsic motivation and 
amotivation showed the lowest centrality values. Erol & Çirak 
(2020) found that players are more intrinsically motivated while 
playing games. This discrepancy may be attributed to lower 
reliability for Intrinsic Motivation and Amotivation, potentially 
biasing the data. Factors such as population size, culture, and 
language barriers may also have influenced these results.

Notably, we observed three prominent positive relationships: 
between Integrated Regulation and Identified Regulation, 
Integrated Regulation and Introjected Regulation, Amotivation 
and External Regulation. Conversely, negative relationships were 
found between Integrated Regulation and Amotivation, and be-
tween Identified Regulation and Amotivation. This underscores 
that, as gaming aligns with a player›s life goals or sense of life, 
their amotivation decreases. This finding is consistent with the 
network analysis by Gomez et al. (2022). However, the edge 
weight significance test revealed that Integrated Regulation 
exhibited stable and significant connections with Identified and 
Introjected Regulation. 

Considering a significance threshold of minimum absolute val-
ue of 0.03 (Isvoranu et al., 2017), we identified several impor-
tant bridge connections in our network. For instance, Intrinsic 
Motivation positively correlated with Escape, while Integrated 
Regulation positively correlated with Preoccupation. Additionally, 
Identified Regulation positively correlated with Preoccupation, 
while Introjected Regulation positively correlated with Tolerance, 
and Continued gaming despite problems. Furthermore, External 
regulation positively correlated with Loss of interest, and 
Amotivation positively correlated with Withdrawal, Loss of con-

trol over gaming and Escape. Interestingly, only certain pairs of 
criteria showed consistently robust associations. Specifically, 
stable connections were observed between Preoccupation and 
Integrated Regulation, Escape and Amotivation, Preoccupation 
and Amotivation (as negative association), and Deception and 
Integrated Regulation (as negative association), as indicated by 
the edge weight significance test.  Our findings partially con-
tradict previous network analyses. While Gomez et al. (2022) 
reported that external motivation and intrinsic motivation were 
more associated with higher levels of gaming disorder than amo-
tivation, we found that Amotivation, showed more stability and 
was associated with a higher level of gaming disorder. Integrated 
and Identified Regulation represent gaming that aligns with one›s 
life goals, potentially driving players towards gaming disorder 
(Mills et al., 2018). 

By definition, amotivated gamers are unaware of any reason for 
engaging in video games, yet continue to play regardless (Ryan 
& Deci, 2017). It is possible that, although video gaming is not 
a highly motivating activity in terms of the amount or level of 
need satisfaction experienced during play, it may still provide 
a level of need satisfaction that cannot be found elsewhere in 
one’s life (Mills et al., 2018). In this context, gaming may serve 
as a coping mechanism, where the individual “automatically” 
turns to games to regulate emotions, using gaming to escape 
problems or negative feelings. Amotivation in this case may 
reflect a learned pattern of gaming behavior, where the person 
does not experience strong intrinsic motivation. In terms of cop-
ing mechanisms, this represents avoidance coping, where the 
person completely avoids addressing the problem, in contrast 
to emotion-focused coping, where stress is regulated through 
distraction via pleasurable activities, which can include video 
games (Kosa & Uysal, 2020). We also observed a negative as-
sociation between integrated regulation and deception, and a 
positive association with preoccupation. While integrated and 
identified regulation are typically assumed to be associated with 
adaptive outcomes (Ryan & Deci, 2017), emerging evidence sug-
gests they can sometimes be linked to a mild problematic style 
of engagement. Individuals may fully assimilate gaming into 
their sense of self, implying complete autonomous regulation, 
yet still report mild problematic gaming due to its significant 
role in their lives. This indicates that integrated–identified regu-
lation does not contribute to needs frustration in day-to-day life, 
even though it may relate to some problematic gaming symp-
toms. Conversely, integrated regulation has been associated 
with lower levels of IGD (Wang & Chu, 2007), consistent with 
previous findings (Mills et al., 2018). Although these specific sta-
ble connections do not precisely match the patterns reported in 
prior meta-analytic and systematic review evidence (Bäcklund 
et al., 2022), their findings showed that introjected regulation 
had a large association with gaming disorder symptoms, exter-
nal regulation had a moderate association, and amotivation had 
a small association.

4.1 Study limitations

The study has several limitations that should be acknowledged. 
Firstly, the network analysis conducted did not yield a com-
pletely stable and accurate network, indicating the need for 
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caution in interpreting the results. Additionally, the sample size 
was relatively small, consisting of only 300 individuals from 
potentially diverse cultural backgrounds, with a majority from 
Slovakia and the Czech Republic. This cultural homogeneity 
may limit the generalizability of the findings to broader or more 
diverse populations. Culture can significantly influence individ-
uals’ responses to symptom scales, as demonstrated by Ali et 
al. (2022), particularly in collectivist cultures where deviation 
from group norms may lead to stigma. Although we involved 
a wider spectrum of the gaming community in our research, 
future studies could focus specifically on comparing network 
analyses of IGD and motivation between esports professional 
gamers, esports amateur gamers, and casual gamers. The prev-
alence rates of IGD may differ among these players, as well as 
the motivations related to gaming. Furthermore, while the study 
provides statistical insights into central and peripheral criteria, 
these findings may not fully reflect the clinical presentation of 
gaming disorder, where psychologists and psychiatrists typi-
cally rely on comprehensive interviews alongside diagnostic 
criteria. Additionally, the GAMS scale used in the study showed 
low reliability for items related to intrinsic motivation and amo-
tivation, which could bias the results. In future research, this 
scale should be psychometrically validated within the target 
population. Also the literature on COVID-19 has shown that 
restrictive measures (implemented to contain the pandemic) 
amplified negative psychological effects in both the general and 
clinical populations, including increased symptoms of anxiety, 
depression, posttraumatic stress disorder, and stress, as well 
as a general tendency toward risky health behaviors such as 
disrupted sleep, dysfunctional eating, and increased substance 
abuse (Kaiser Family Foundation, 2020). Additionally, a sys-
tematic review by Salerno et al. (2023) found that individuals 
with IGD experienced distress in multiple areas (loneliness, 
boredom, quality of life, sleep quality, self-control, etc.) during 
the pandemic. In our case, there may also have been a change 
in motivation to play related to gaming disorder.

 B 5  CONCLUSION

Despite the limitations of our study, our findings provide val-
uable insights that can inform future clinical practice in the 
diagnosis and treatment of a gaming disorder. By examining 
casual players, amateur esports players, and professional es-
ports players, we have identified potential central symptoms 
or criteria that could be prioritized in screening for gaming dis-
order. As the correlation stability coefficient for centrality fell 

below the recommended threshold, the present findings, espe-
cially regarding node strength, should be interpreted cautiously. 
However, further research is needed to better understand which 
criteria are central and peripheral. Standardizing tools for meas-
uring gaming disorder would be beneficial in reducing ambigu-
ity and improving the conceptualization of individual criteria. 
Qualitative analyses could complement quantitative findings, 
contributing to a more cohesive and unified understanding of 
gaming disorder. Moreover, our results suggest the importance 
of developing preventive and intervention programs that fo-
cus on Integrated Regulations and Amotivation. Interventions 
could target the most central criteria, continued play despite 
problems, withdrawal, and tolerance, as key mechanisms main-
taining gaming disorder. The link between amotivation and es-
cape may reflect avoidance coping, suggesting that promoting 
healthier emotion regulation strategies could reduce problem-
atic gaming. Moreover, strengthening integrated motivation may 
act as a protective factor, helping players maintain balanced 
gaming behavior. By targeting this aspect of gaming behavior, 
we may be able to mitigate the risk of gaming disorder and pro-
mote healthier gaming habits. In addition, future research could 
expand the application of network analysis to other substance 
and non-substance addictions. Comparing the network struc-
tures of different addictive behaviors could reveal shared and 
addiction-specific mechanisms, offering deeper insights into 
transdiagnostic factors and helping to refine diagnostic systems 
and intervention strategies.

Ethical Approval: The data are based on a bachelor thesis that was 
defended and reviewed by experts in psychology. Informed consent was 
obtained from all participants, who were informed about the research 
purpose. Although this study was not specifically reviewed by an ethics 
committee, we adhere to the ethical principles of the Declaration of 
Helsinki 1964 and are committed to protecting the rights and privacy of all 
participants.

Acknowledgments: While the data for this study were collected in 2020, 
the design, statistical analysis, and manuscript preparation were conducted 
independently in the context of the GaPU grant no. 4/2025.

Declaration of interest statement: The authors declare no competing 
interests.

Supplementary materials: All supplementary materials are available at: 
https://osf.io/edwc6/ 
https://osf.io/ns4ma/files

Network analysis of Internet Gaming Disorder IGD and Gaming Motivation GAMS 149ADDICTOLOGY
ADIKTOLOGIE



Adamkovic, M., Martončik, M., Karhulahti, V.-M., & Ropovik, I. (2022). 
Network structures of internet gaming disorder and gaming disorder: 
Symptom operationalization causes variation. In PsyArXiv.  
https://doi.org/10.31234/osf.io/g3jpt

Ali, A. M., Hori, H., Kim, Y., & Kunugi, H. (2022). The Depression Anxiety 
Stress Scale 8-items expresses robust psychometric properties as an 
ideal shorter version of the Depression Anxiety Stress Scale 21 among 
healthy respondents from three continents. Frontiers in Psychology, 13. 
https://doi.org/10.3389/fpsyg.2022.799769

American Psychiatric Association. (2013).  Diagnostic and statistical 
manual of mental disorders ( 5th ed.). Please also change APA to 
American Psychiatric Association.  
https://doi.org/10.1176/appi.books.9780890425596

Ballabio, M., Griffiths, M. D., Urbán, R., Quartiroli, A., Demetrovics, Z., 
& Király, O. (2017). Do gaming motives mediate between psychiatric 
symptoms and problematic gaming? An empirical survey study. Addiction 
Research & Theory, 25(5), 397–408. https://doi.org/10.1080/16066359
.2017.1305360

Bäcklund, C., Elbe, P., Gavelin, H. M., Sörman, D. E., & Ljungberg, 
J. K. (2022). Gaming motivations and gaming disorder symptoms: 
A systematic review and meta-analysis. Journal of behavioral 
addictions, 11(3), 667–688. https://doi.org/10.1556/2006.2022.00053

Castro-Calvo, J., King, D. L., Stein, D. J., Brand, M., Carmi, L., Chamberlain, 
S. R., Demetrovics, Z., Fineberg, N. A., Rumpf, H.-J., Yücel, M., Achab, S., 
Ambekar, A., Bahar, N., Blaszczynski, A., Bowden-Jones, H., Carbonell, 
X., Chan, E. M. L., Ko, C.-H., de Timary, P., … Billieux, J. (2021). Expert 
appraisal of criteria for assessing gaming disorder: an international 
Delphi study. Addiction (Abingdon, England), 116(9), 2463–2475.  
https://doi.org/10.1111/add.15411

Chen, S., & Zhu, S. (2023). A network analysis of gaming motivations and 
internet gaming disorder symptoms among heterogeneous low-risk and 
high-risk adolescents. In Research Square. https://doi.org/10.21203/
rs.3.rs-3149938/v1

Deci, E. L., & Ryan, R. M. (2012). Motivation, personality, and 
development within embedded social contexts: An overview of Self-
determination theory. In The Oxford Handbook of Human Motivation  
(pp. 85–108). Oxford University Press.

Epskamp, S., Borsboom, D., & Fried, E. I. (2018). Estimating psychological networks 
and their accuracy: A tutorial paper. Behavior Research Methods, 50(1), 195–212. 
https://doi.org/10.3758/s13428-017-0862-1

Epskamp, S., & Fried, E. I. (2018). A tutorial on regularized partial 
correlation networks. Psychological Methods, 23(4), 617–634.  
https://doi.org/10.1037/met0000167

Electronic Arts (EA) player base 2019, by age group. (n.d.). 
Statista. Retrieved June 10, 2025, from https://www.statista.com/
statistics/1283980/ea-player-base-age-group/?srsltid=AfmBOoptVGOU
ZPqXlQuimERI6rkb8y-VzAZhYRLyC1NqkBqmTdC7l9Xr

Erol, O., & Sevi̇m Çirak, N. (2020). What are the Factors that Affect the 
Motivation of Digital Gamers? Participatory Educational Research, 7(1), 
184–200. https://doi.org/10.17275/per.20.11.7.1

Fried, E. I. (2017). The 52 symptoms of major depression: Lack of 
content overlap among seven common depression scales. Journal 
of Affective Disorders, 208, 191–197. https://doi.org/10.1016/j.
jad.2016.10.019

Gomez, R., Stavropoulos, V., Tullett-Prado, D., Schivinski, B., & Chen, W. 
(2022). Network analyses of internet gaming disorder symptoms and 
their links with different types of motivation. BMC Psychiatry, 22(1). 
https://doi.org/10.1186/s12888-022-03708-6

Gopali, L., Dhital, R., Koirala, R., Shrestha, T., Bhusal, S., Rimal, R., 
Shrestha, C., & Shah, R. (2023). Effect of COVID-19 pandemic on internet 
gaming disorder among general population: A systematic review and 
meta-analysis. PLOS global public health, 3(4), e0001783.  
https://doi.org/10.1371/journal.pgph.0001783

Hussain, Z., Williams, G. A., & Griffiths, M. D. (2015). An exploratory 
study of the association between online gaming addiction and enjoyment 
motivations for playing massively multiplayer online role-playing 
games. Computers in Human Behavior, 50, 221–230.  
https://doi.org/10.1016/j.chb.2015.03.075

Isvoranu, A.-M., Boyette, L.-L., Guloksuz, S., & Borsboom, D. (2017). 
Symptom network models of psychosis. In PsyArXiv.  
https://doi.org/10.31234/osf.io/nk8yv

Kaiser Family Foundation (2020). The implications of COVID-19 for 
mental health and substance abuse. https://www.kf.org/coronavirus-
covid-19/issue-brief/the-implications-of-covid-19-for-mental-health-
and-substance-use

Karhulahti, V.-M., Vahlo, J., Martončik, M., Munukka, M., Koskimaa, R., 
& von Bonsdorff, M. (2022). Ontological diversity in gaming disorder 
measurement: A nationally representative registered report. In PsyArXiv. 
https://doi.org/10.31234/osf.io/qytrs

Kim, H. S., Son, G., Roh, E.-B., Ahn, W.-Y., Kim, J., Shin, S.-H., Chey, 
J., & Choi, K.-H. (2022). Prevalence of gaming disorder: A meta-
analysis. Addictive Behaviors, 126(107183), 107183.  
https://doi.org/10.1016/j.addbeh.2021.107183

Kim, M. K., Jung, Y. H., Shin, Y. B., Kim, B. H., Kim, E. J., & Kim, J. J. 
(2017). The Relationship between Low Intrinsic Motivation and Basic 
Psychological Need in Internet Gaming Disorder. Korean Journal of 
Biological Psychiatry. Korean, 24(2), 52–58.

Koestner, R., & Losier, G. F. (2002). Distinguishing three ways of being 
internally motivated: A closer look at introjection, identification, 
and intrinsic motivation (E. L. Deci & R. M. Ryan, Eds.). University of 
Rochester Press.

Kosa, M., & Uysal, A. (2020). Four pillars of healthy escapism in games: 
Emotion regulation, mood management, coping, and recovery. Game 
user experience and player-centered design, 63-76.

Lafrenière, M.-A. K., Verner-Filion, J., & Vallerand, R. J. (2012). 
Development and validation of the Gaming Motivation Scale 
(GAMS). Personality and Individual Differences, 53(7), 827–831.  
https://doi.org/10.1016/j.paid.2012.06.013

Li, Y., Mu, W., Xie, X., & Kwok, S. Y. (2023). Network analysis of 
internet gaming disorder, problematic social media use, problematic 
smartphone use, psychological distress, and meaning in life among 
adolescents. Digital Health, 9.

Lipovaya, V., Lima, Y., Grillo, P., Barbosa, C. E., De Souza, J. M., & Duarte, 
F. J. (2018). Coordination, communication, and competition in eSports: 
a comparative analysis of teams in two action games. In Proceedings of 
16th European Conference on Computer-Supported Cooperative Work-
Exploratory Papers. European Society for Socially.

Ma, H., Wu, Y., & Wu, X. (2013). Research on essential difference of 
E-sport and online game. In Lecture Notes in Electrical Engineering (pp. 
615–621). Springer London.

Mills, D. J., Milyavskaya, M., Heath, N. L., & Derevensky, J. L. (2018). 
Gaming motivation and problematic video gaming: The role of needs 
frustration: Motivation, need frustration, problem gaming. European 
Journal of Social Psychology, 48(4), 551–559. https://doi.org/10.1002/
ejsp.2343

Number of PC gamers worldwide 2024. (n.d.). Statista. Retrieved March 
17, 2024, from https://www.statista.com/statistics/420621/number-of-
pc-gamers/

REFERENCES

ORIGINAL PAPER150 ADDICTOLOGY
ADIKTOLOGIE

https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1080/16066359.2017.1305360
https://doi.org/10.1080/16066359.2017.1305360
https://doi.org/10.1037/met0000167


Pontes, H. M., & Griffiths, M. D. (2015). Measuring DSM-5 internet 
gaming disorder: Development and validation of a short psychometric 
scale. Computers in Human Behavior, 45, 137–143.  
https://doi.org/10.1016/j.chb.2014.12.006

Qin, L., Cheng, L., Hu, M., Liu, Q., Tong, J., Hao, W., Luo, T., & Liao, Y. 
(2020). Clarification of the Cut-off score for nine-item internet gaming 
disorder scale–short form (IGDS9-SF) in a Chinese context. Frontiers in 
Psychiatry, 11. https://doi.org/10.3389/fpsyt.2020.00470

Razum, J., & Huić, A. (2024). Understanding highly engaged adolescent 
gamers: integration of gaming into daily life and motivation to play video 
games. Behaviour & Information Technology, 43(11), 2566–2588. 
https://doi.org/10.1080/0144929x.2023.2254856

Ryan, R. M., & Deci, E. L. (2017). Self-determination theory: Basic 
psychological needs in motivation, development, and wellness.  
Guilford Press.

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the 
facilitation of intrinsic motivation, social development, and well-
being. The American Psychologist, 55(1), 68–78.  
https://doi.org/10.1037/0003-066x.55.1.68

Salerno, L., Pepi, A., Graffeo, M. T., Albano, G., Giordano, C., Lo Coco, G., 
& Di Blasi, M. (2023). Understanding Problematic Gaming During the 
Covid-19 Pandemic in Adolescents and Adults: A Systematic Review of 
the Literature. Clinical neuropsychiatry, 20(4), 370–387.  
https://doi.org/10.36131/cnfioritieditore20230418

Santos, H. P., Kossakowski, J. J., Schwartz, T. A., Beeber, L., & Fried, E. I. 
(2018). Longitudinal network structure of depression symptoms and self-
efficacy in low-income mothers. PloS One, 13(1), e0191675.  
https://doi.org/10.1371/journal.pone.0191675

Starcevic, V., Choi, T. Y., Kim, T. H., Yoo, S. K., Bae, S., Choi, B. S., & Han, D. 
H. (2020). Internet gaming disorder and gaming disorder in the context 
of seeking and not seeking treat- ment for video-gaming. Journal of 
Psychiatric Research, 129, 31–39.

Stevens, M. W., Dorstyn, D., Delfabbro, P. H., & King, D. L. (2021). 
Global prevalence of gaming disorder: A systematic review and meta-
analysis. The Australian and New Zealand Journal of Psychiatry, 55(6), 
553–568. https://doi.org/10.1177/0004867420962851

Wang, C.-C., & Chu, Y.-S. (2007). Harmonious passion and obsessive 
passion in playing online games. Social Behavior and Personality, 35(7), 
997–1006. https://doi.org/10.2224/sbp.2007.35.7.997

World Health Organization (Ed.). (Ed.). (2018). International classification 
of diseases for mortality and morbidity statistics (11th Revision).

Yuan, G. F., Shi, W., Elhai, J. D., Montag, C., Chang, K., Jackson, T., & Hall, 
B. J. (2022). Gaming to cope: Applying network analysis to understand 
the relationship between posttraumatic stress symptoms and internet 
gaming disorder symptoms among disaster-exposed Chinese young 
adults. Addictive Behaviors, 124(107096), 107096.  
https://doi.org/10.1016/j.addbeh.2021.107096

Network analysis of Internet Gaming Disorder IGD and Gaming Motivation GAMS 151ADDICTOLOGY
ADIKTOLOGIE

https://doi.org/10.3389/fpsyt.2020.00470
https://doi.org/10.1037/0003-066x.55.1.68
https://doi.org/10.1177/0004867420962851



