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Abstract

Since the inclusion of the Internet Gaming Disorder (IGD) in the DSM-5, the
Internet Gaming Disorder Scale-Short Form (IGDS9-SF), a nine-item test, has
become one of the most used instruments for the diagnostic assessment of the disorder.
Translation and validation of such a scale are important for cross-cultural use. The
aim of this study was to examine the psychometric properties (factor structure,
reliability and validity) of the Greek version of the Internet Gaming Disorder
Scale-Short Form in the Greek population. The present sample included 252
participants. Participants completed a self-administered online survey including
questions on sociodemographic data and gaming habits, the adapted version of the
IGDSO9-SF, the Gaming Disorder Test (GDT) and the Problematic Internet Use
Questionnaire (PIUQ-9). Confirmatory factor analysis yielded a one-dimensional
model with a good fit. Reliability analysis was performed using Cronbach’s alpha (o)
and omega (o) as the indicators of internal consistency. A positive and strong
relationship was found between IGDS9-SF and GDT, while the relationship between
IGDS9-SF and PIUQ-9 was found to be positive but modest. This study provides
validity and reliability evidence for the use of the Greek version of the IGDS9-SF in
the assessment of Internet Gaming Disorder, further supporting its usefulness as a
robust psychometric tool that can be employed in clinical and research settings in
Greece.

Key words: Internet Gaming Disorder, Gaming Addiction, Internet Gaming Disorder
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Introduction

Online video games have become a major leisure, as well as educational and
professional activity for children and adults over the past years (Wu et al., 2023).
Internet gaming has become part of our daily lives and has had a positive impact in
areas such as entertainment and education. Moderate online gaming may have a
positive effect on improving visuospatial ability and motor skills, maintaining
pleasure levels and bringing at the same time new prospects in the field of education.
(Gao et al. 2022). Digital games’ popularity and exponential use has raised,
nevertheless, concerns in the scientific community (Billieux et al., 2015), as excessive
gaming may constitute a behavioral problem due to the potential of developing
internet gaming disorder (Wu et al., 2023).

Researchers in the 90s used, and carried on using over the years, different terms
and criteria to describe the same phenomenon, as well as various assessment tools to
measure it. Nearly all were criticized for not being specific (Laconi et al, 2019, 2014;
Pontes & Griffiths, 2015). Problematic or pathological internet use (PIU), or internet
addiction is usually seen as a broad term including several problematic online
behaviors such as gambling, gaming, social media, pornography (Laconi et al., 2019).
In the last 15 years; research has focused on specific problematic internet use moving
from general problematic internet use to online gaming (Beranuy et al., 2020; Kiraly
et al, 2014; Sussman et al, 2018).

Evidence demonstrates that online game overuse is most of the times the main

presenting problem in treatment-seeking self-identified internet users (Billieux et al.,
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2015). The impact of video and digital game playing on the potential development of
addictive behavior has been under scrutiny for many years (De Palo et al., 2019;
Przybylski et al, 2010; Rosenkranz et al, 2017). Before the publication of the fifth
edition of the Diagnostic Statistical Manual of Psychiatric Disorders by the American
Psychiatric Association in 2013 (American Psychiatric Association, 2013),
researchers and clinicians lacked clarity regarding the fundamental diagnostic criteria
for this addiction behavior to digital games (Pontes et al., 2019).

The American Psychiatric Association (APA) attempted to clear confusion and
create consensus by introducing Internet Gaming Disorder (IGD) as a “tentative
definition of a tentative disorder that needs further research before it can be accepted
as a valid diagnostic category”, classified in the research appendix in the ‘Other
Conditions that may be a Focus of Clinical Attention/ Conditions for Further Study’
chapter in Section III as a potential new diagnosis (American Psychiatric Association,
2013). The clinical diagnosis of IGD describes “a behavior involving constant and
repetitive use of the internet for online gaming, leading to significant impairment or
distress over a period of 12 months by adopting five (or more) of the nine criteria”
(American Psychiatric Association, 2013). The proposed diagnostic criteria for IGD
in the DSM-5 include the following: (1) preoccupation with games, (2) withdrawal
symptoms when gaming is taken away, (3) tolerance, resulting in the need to spend
increasing amounts of time engaged in games, (4) unsuccessful attempts to control
participation in games, (5) loss of interest in previous hobbies and entertainment,

resulting from and excluding games, (6) continued excessive use of games despite
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knowledge of psychosocial problems, (7) deceiving family members, therapists or
others concerning the gaming, (8) use of games to escape or relieve negative moods,
and (9) jeopardizing or losing a significant relationship, job, education or career
opportunity because of participation in games (American Psychiatric Association,
2013). With the severity of IGD being increased, consequences such as ‘academic
failure, job loss, marriage failure may occur, as the problematic behavior tends to
displace usual and expected social, work and/or educational, relationship and family
activities’ (American Psychiatric Association, 2013).

The World Health Organization (WHO) recognized Gaming Disorder (Code
6C51) as a mental health disorder in the 11th revision of the International
Classification of Diseases and Related Health Problems (ICD-11), classified under
“disorders due to addictive behaviors” and was put in effect as of 1.1.2022 (WHO,
2022). The criteria describe “a pattern of persistent or recurrent gaming behaviour
(‘digital gaming’ or ‘video-gaming’), which may be online (i.e., over the internet) or
offline, manifested by: 1. impaired control over gaming (e.g., onset, frequency,
intensity, duration, termination, context); 2. increasing priority given to gaming to the
extent that gaming takes precedence over other life interests and daily activities; and 3.
continuation or escalation of gaming despite the occurrence of negative consequences.
The pattern of gaming behaviour may be continuous or episodic and recurrent. The
pattern of gaming behaviour results in marked distress or significant impairment in
personal, family, social, educational, occupational, or other important areas of

functioning. The gaming behaviour and other features are normally evident over a
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period of at least 12 months in order for a diagnosis to be assigned, although the
required duration may be shortened if all diagnostic requirements are met and
symptoms are severe” (WHO, 2022).

Despite the international appeal for consensus, the two classification systems
attempt to define the same clinical phenomenon using different names and different
diagnostic criteria of their respective constructs. IGD is still a tentative diagnosis,
including only online gaming, leaning heavily on substance use and gambling criteria
and suggesting that more gaming hours predict disordered gaming, whereas GD is an
official addictive disorder, including both off- and online gaming, not specifying time
limits and introducing hazardous gaming as a different category. They both propose
though the same timeframe of 12 months (Montag et al, 2019; Pontes et al, 2022).

There seems to exist a good consistency between ICD-11-GD and DSM-5-1GD
criteria. Even though the ICD-11 criteria have a higher threshold for diagnosing GD
than DSM-5 criteria for diagnosing IGD, the Hazardous Gaming diagnosis could
compensate for this (Yen et al, 2022). An IGD diagnosis seems to be more stable and
lasting in time, whereas a GD diagnosis might be more inclined to change and was
also found to be more affected by comorbid psychiatric disorders (Hong et al, 2023).
There is evidence for minor discrepancies in the estimation of prevalence between the
two systems applied. The WHO-ICD 11 GD criteria show lower results than the APA
DSM-5 IGD criteria (Pontes et al, 2022).

Out of DSM-5’s nine criteria, seven align with those of gambling disorder, and

five with the ones of substance abuse disorder. These nine criteria directly correspond
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to the six criteria of Griffiths” components model of addiction, which has been
employed to conceptualize several technological addictions (Griffiths, 2005; Monacis
et al., 2016). The six criteria encompass ‘salience, mood modification, tolerance,
withdrawal symptoms, conflict and relapse’. Salience manifests when addictive
activities dominate a person’s thoughts, emotions and actions. Mood modification
arises when an individual engages in activities to alter their emotional state. Tolerance
involves the need to escalate the level of involvement in the addictive behavior to
achieve the initial mood-altering effects. Withdrawal symptoms entail the unpleasant
emotional states that emerge when the individual decreases or abruptly reduces their
addictive activities. Conflict denotes both the internal and interpersonal issues that
arise as a result of addictive activities. Relapse signifies the unsuccessful attempts to
discontinue engaging in the addictive behavior when the individual is striving to quit
(Griffiths, 2005; Monacis et al., 2016). Based on the above gaming may be considered
as an important public health issue.

Internet Gaming Disorder is defined as an addictive behavior that does not
involve the ingestion of a psychoactive substance (Beranuy et al., 2020) and has been
widely described as a form of persistent and recurrent preoccupation with video and
online games, often resulting to the decline of daily work and personal activities
(Stavropoulos et al., 2018). Besides time and effort spent on playing video and online
games, a disordered gamer’s physical and psychological well-being can be affected
seriously (Salvarli & Griffiths, 2021). Internet Gaming Disorder may lead to a variety

of health problems including visual impairment, sleep deprivation, day-night reversal,
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photosensitive seizures (in people with a pre-existing condition) and irritability.
Furthermore, it has been linked with other psychiatric issues such as depression,
anxiety, substance use, gambling and other behavioral addictions (Wu et al., 2023).

Online gaming has long been considered as a factor associated with other
problematic internet behaviors (Kuss et al., 2014). Examining how problematic
internet use behaviors like gambling, pornography and social media relate to IGD is
crucial because these behaviors also stem from technology and typically share similar
addiction criteria (salience, mood modification, tolerance, withdrawal, conflict and
relapse) with IGD when people present with clinical problems (Beranuy et al., 2020).

Despite IGD’s official recognition as a mental disorder by the World Health
Organisation, there are concerns regarding formal acknowledgement due to a
perceived lack of sufficient scientific support and clinical usefulness to warrant its
medical recognition. Many scientists are still skeptical regarding possible moral
panics, a premature application of a clinical diagnosis and the treatment of
false-positive cases, especially among children and adolescents. Research may be
locked into a confirmatory approach rather than an exploration of the boundaries of
normal versus pathological and the healthy majority of gamers may be affected by
stigma and perhaps even changes in policy (Aarseth et al, 2017).

These kinds of arguments represent the challenges in accurately identifying
pathological and non pathological behavior in the psychometric and clinical
assessment of the phenomenon (Pontes at al., 2019). On the contrary it has been

suggested that gaming may range on a continuum from non-problematic occasional
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and regular gaming to gaming that is problematic, excessive and addictive, and stands
as a disorder (Griffiths et al., 2017). Although a rare phenomenon, according to more
reliable prevalence rates, neglecting the clinical significance of excessive gaming and
the potential negative effects it may have on overall health might have serious
implications (Pontes at al., 2019).

It is true that the quality of the research base is low, with various methodological
problems (sample selection, self-report, very few longitudinal studies, different
definitions, diagnostic criteria and assessment tools applied) have produced a wide
range of prevalence rates across countries with a cross-cultural variability, a west to
east gradient (Hong et al, 2023).

The worldwide prevalence of Internet Gaming Disorder (IGD) appears to be
around 3,3% based on recent meta-analyses’ (Kim et al., 2022; Stevens et al, 2021).
The traditional stereotype of a gamer as a teenage boy is considered to be outdated, as
statistics show nowadays that 31% of gamers are adult women and the average age of
gamers is 35 years old (Salvarli & Griffiths, 2021), which may eventually have an
impact on the demographics of disordered gaming as well.

The necessity to consolidate the issue of diagnosis, since an early evaluation of
IGD is; important to optimize prevention and treatment efforts, has resulted in an
increase on research focused on assessing IGD with psychometric tools developed
under the framework established by the American Psychiatric Association (Pontes at
al., 2019). Given the prevailing methodological challenges in evaluating internet

gaming disorder, the demand for a reliable, standardized measurement of IGD
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emerged as a prominent concern in pertinent research (Stavropoulos et al., 2018). To
meet this requirement, the Internet Gaming Disorder Scale-Short Form (IGDS9-SF)
was created as a concise screening instrument incorporating the nine criteria outlined
by the DSM-5 (Pontes & Griffiths, 2015). IGDS9-SF aids in achieving the goal of
unifying assessments for Internet Gaming Disorder (Severo et al., 2020). Research
indicates the nine-item Internet Gaming Disorder Scale-Short Form (IGDS9-SF) as
the instrument assessing IGD that has been most reviewed and translated (Beranuy et
al., 2020), as since its publication it has been extensively investigated in a number of
cultural contexts and has been translated in seventeen languages (Poon et al., 2021).

These languages include: three sublanguages of Chinese (Poon et al., 2021),
traditional Chinese in Hong Kong (Poon et al., 2021; Yam et al., 2019), traditional
Chinese in Taiwan (Poon et al., 2021; Leung et al., 2020; Chen et al., 2020),
simplified Chinese in China (Chen et al., 2020; Poon et al., 2021), German (Jeromin
et al., 2016), Czech (Such4, 2018), Slovenian (Pontes et al., 2016), Italian (Monacis et
al., 2016), Persian (Wu et al., 2017), Spanish (Beranuy et al., 2020), Turkish (Evren et
al., 2018), Polish (Schivinski et al., 2018), Portuguese (Pontes & Griffiths, 2016),
Brazilian (Severo et al., 2020), Albanian, English (De Palo et al., 2019), Malaysian
(Ling et al., 2021) and Korean (Kim & Ko, 2020).

Further cross-cultural psychometric studies revealed that the IGDS9-SF exhibited
sufficient measurement invariance among various countries and gamer populations
such as between Australian, North American (USA), and British gamers

(Stavropoulos et al., 2018). Similar results were also found between USA, India and
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United Kingdom (UK) (Pontes et al., 2017). Subsequent research indicated that the
IGDS9-SF maintained measurement invariance among gamers from Albania, USA,
UK and Italy (De Palo et al., 2019). Collectively, the growing body of empirical
research on the cross-cultural validity and applicability of the IGDS9-SF indicates this
psychometric instrument is both valid and reliable for evaluating addictive gaming
behaviors within the DSM-5 framework (Severo et al., 2020).

With research on gaming disorder expanding worldwide and across various
disciplines such as clinical psychology and human-computer interaction, and given its
widespread implementation and usage, it has become crucial to assess the
cross-cultural characteristics of an instrument like IGDS9-SF (Stavropoulos et al.,
2018). In order for this instrument to be effective across cultures, cross-cultural data
on reliability and validity of the diagnostic criteria is important, as well as the
prevalence rates in countries all over the world (Pontes at al., 2019).

The present study aims to validate and examine the psychometric properties of a
Greek version of IGDS9-SF as it has not been explored in Greece yet. More
specifically, the study aims to investigate the factorial structure, reliability and
validity of IGDS9-SF in a broad sample of Greek-speaking gamers. To explore the
concurrent validity, we correlated it with Gaming Disorder Test (GDT) and

Problematic Internet Use Questionnaire (PIUQ-9).
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Method
Participants
The present study was conducted between January and February 2024. During
this period, 252 participants in Greece were recruited through convenience sampling
via an online survey developed in Google Form. The mean age of the sample was
33.4 years (SD=9.88) and the age range varied from 18-70 years old. Out of the 252

participants, 98 were males (38.9%) and 154 were females (61.1%).

Measures
Sociodemographic information

Participants provided sociodemographic data regarding their age and gender. It
has been established in literature that male individuals are more likely to present with
internet gaming disorder than females (Pontes et al., 2022).
Hours of gaming per day- Years of gaming

Research evidence indicates that disordered gamers typically spend at least 30
hours per week playing games (Pontes & Griffiths, 2015). The amount of time spent
on gaming is a strong indicator of disordered gaming, as longer time dedicated to
gaming consistently leads to higher levels of disordered gaming symptoms. In DSM-5
it is suggested that those experiencing disordered gaming will be spending typically
8-10 hours per day or at least 30 h/week to gaming (APA, 2013). The positive
association between screen time and the development of IGD is being supported by

research evidence (Buren et al, 2023). In a recent study disordered gaming was
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associated on average with 34.53 h of gaming a week when at least five DSM 5
criteria were endorsed and higher gaming-time-averages when endorsing more criteria
(APA, 2013) and was associated on average with 40.13 h/week when all ICD-11
criteria were endorsed (WHO, 2022) (Pontes et al, 2022).

Over the years, excessive gaming can become a coping mechanism, a way out, an
escape from emotional distress, offering relief, a self-medication attempt that
interferes with other aspects of life and individuals may develop a dependence on the
rewards received by gaming leading to compulsive gaming behavior (Mentzoni et al.,
2011). But this is not simply a linear relationship, there is still little evidence and
understanding on the role of screening time, we don’t know how much is enough and
which are the healthy limits (Pontes et al, 2022).

“Hours of gaming” in our study examined the hours spent playing games online
and offline per day and “years of gaming” the overall number of years playing games.

Internet Gaming Disorder Scale- Short-Form (IGDS9-SF)

IGDSO9-SF was created by Pontes and Griffiths (2015) as a nine-item
self-reported tool assessing IGD symptoms and severity using the APA framework
(Wu et al., 2023). The aim of the instrument is to assess IGD’s severe consequences
by measuring online and offline gaming activities existing over a 12-month period
(Pontes & Griftfiths, 2015). The nine items consisted by IGDS9-SF include: ‘1)
preoccupation with gaming, 2) withdrawal symptoms, 3) tolerance, 4) unsuccesfull
attempts to reduce or quit gaming, 5) loss of interest on previous activities or

entertainments as a result of (and with the exception of) gaming, 6) continuing to
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gaming despite knowing the associated psychosocial problems, 7) deceiving family
members, therapists, or others about the amount of time spent on gaming, 8) playing
video games to evade or relieve negative moods and 9) jeopardizing or losing a
meaningful relationship, job, educational or employment opportunity due to gaming’
(Beranuy et al., 2020). The questions are answered through a 5-point Likert scale:
1(“Never”), 2(‘“Rarely”), 3(“Sometimes”), 4(“Often”), and 5(“Very Often”). The
scores are calculated by summing all items and the results might range from 9 to 45.
Higher scores indicate higher degrees of gaming disorder (Pontes & Griffiths, 2015).
Although the main purpose of the instrument is not to diagnose IGD but only to assess
detrimental effects, it is being used to classify gamers from non-disordered to
disordered (Pontes & Griffiths, 2015). In the current study the IGDS9-SF presented
with a high internal consistency (Cronbach’s o= .87 and o= .88).

Gaming Disorder Test (GDT)

The brief, standardised Gaming Disorder Test (GDT) is an evaluation instrument
that consists of four items asking participants about their digital gaming activity in the
previous year (both offline and online) (Pontes at al., 2019). GDT is based on the
WHO criteria for GD and it is measuring the severity of GD (Pontes at al., 2019). All
items are answered based on a 5-point Likert scale rated as: 1 (never), 2 (rarely), 3
(sometimes), 4 (often), and 5 (very often) (Wu et al., 2023). GDT total scores are
calculated by summing all items and the answers can range from 4 to 20, with higher

scores indicating higher degrees of disordered gaming (Pontes at al., 2019).
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Problematic Internet Use Questionnaire (PIUQ-9)

PIUQ-9 is a self-report screening instrument for problematic internet use. PIUQ-9
was developed to measure the main aspects of problematic internet use (Laconi et al.,
2019). The short scale consists of a bi-factor structure including one general problem
and two-specific factors of obsession, neglect and control disorder. The severity of
PIU is assessed through a five-point Likert scale starting from “never” to
“always/almost always”. The sum score of the questionnaire ranges from 9 to 45.
Higher score reflects a higher risk of PIU (Burkauskas et al., 2020).

Procedure

The Greek versions of IGDS9-SF and GDT were created according to standard
guidelines. First, two forward translations of Greek versions for each of IGDS9-SF
and GDT were produced independently by two bilingual native Greek-English
speakers and then composed into one consensual forward translation for every scale,
after discussions between the two bilingual speakers. Then, the unified IGDS9-SF and
GDT Greek versions were back translated into English by a third bilingual Greek-
English speaker. Finally, the backward translations were compared to the original
versions and were found to be consistent and congruent to them. The unified forward
translations were then discussed by the translators and a number of ten people in order
to achieve linguistic and conceptual equivalency for the final Greek versions of the
IGDS9-SF and GDT. They all found the final Greek versions of IGDS9-SF and GDT
to be comprehensible and coherent, easy to understand, straightforward and clear.

Therefore, there were no items revised for cultural adaptation.
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The participants could access the online survey, which was publicized at social
media (e.g., Linkedin, group conversations at Whatsapp, Viber). All participants were
informed of the study’s objectives, inclusion criteria, and additional relevant
information from the outset. Participants were required to provide electronic informed
consent to participate. All participants provided anonymous sociodemographic
information and completed the Internet Gaming Disorder Scale Short-Form
(IGDS9-SF), Gaming Disorder Test (GDT) and Problematic Internet Use
Questionnaire (PIUQ-9). Participants were eligible to participate if they were adults

and Greek was their native language.

Data Analysis

Data analyses were completed with the use of Jamovi v. 2.3. Descriptive statistics
were obtained for the IGDS9-SF, GDT and PIUQ-9, along with PIUQ-9 (factor of
obsession and factor of neglect/control disorder).

Confirmatory factor analysis was performed with maximum likelihood to
examine the factor structure of IGDS9-SF. The IGDS9-SF was consistently found to
be a single-factor model in previous validation studies. As with other language
versions, it is expected that the one-factor model IGDS9-SF would present a good fit
to the present sample. Multiple goodness-of-fit indexes were used to evaluate the
one-factor IGDS9-SF model: Ratio of Chi-Square to the Degrees of Freedom (y2/df),
Comparative Fit Index (CFI), Tucker Lewis Index (TLI), Standardized Root Mean

Square Residual (SRMR), and Root Mean Square Error of Approximation (RMSEA).
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A y2/df ratio of less than 3 represents a food model fit (Kline, 2023). CFI values

of .90 or above are described as a good fit (Fabrigar et al., 1999). The same holds for
TLI. RMSEA values less than .05 are described as good, values between .05 and .08
as acceptable, values between .08 and .1 as marginal, and values greater than .1 as
poor (Ling et al., 2021).

We used Cronbach alpha (o) and omega () to assess internal reliability.

As GDT represents an established scale for assessing IGD (the same construct of
interest), it was used to establish concurrent validity for IGDS9-SF for the present
study. To this end, we examined the Pearson’s 7 correlations between IGDS9-SF and
GDT. There is a strong correlation between problematic internet use and IGD,
indicating a theoretical relationship between these two concepts. In this study,
PIUQ-9, which is specifically created to assess problematic internet use, was used to

establish the convergent validity of IGDS9-SF.
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Results
Descriptive statistics

In terms of gameplay frequency the results are listed on table 1.

Table 1

Hours of gaming per day

Daily gameplay N %
Zero to half an hour 121 48%
1-2 hours 93 36.9%
3-5 hours 32 12.7%
6+ hours 6 2.9%

The results for years of playing games are listed on table 2. The biggest
percentage 29.1% represents the number of people playing games for between 11-20

years. 21-30 years had also a big percentage as it was at 15.6%.
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Table 2
Years of game playing
Years of gaming N %
0 61 24.2%
1-5 years 36 14%
6-10 years 40 15.9%
11-20 years 73 29.1%
21-30 years 39 15.6%
31-40 years 3 1.2%

At table 3 are shown means, standard deviations and internal consistency
coefficients of the three variables used in the study. IGDS9-SF’s mean was 14
(SD=5.3).

Table 3

Means, Standard Deviations and Internal Consistency Coefficients

Variables M SD Alpha Omega
IGDS9-SF 14.20 5.30 .87 .88
GDT 5.35 2.19 .83 .84
PIUQ-9 22.27 7.44 .90 .90
PIUQ-9-OBS 5.99 2.32 .65 .67
PIUQ-9-NGL-CNTRL 16.28 5.47 .87 .87

Note: IGDSY-SF= Internet Gaming Disorder Scale Short Form, GDT= Gaming
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Disorder Test, PIUQ9= Problematic Internet Use Questionnaire, PIUQ9-OBS=
Problematic Internet Use Questionnaire (factor of Obsession), PIUQ9-NGL-CNTRL=
Problematic Internet Use Questionnaire (factor of Neglect and Control Disorder)
Construct validity

A CFA (confirmatory factor analysis) was performed on the nine items of the
IGDS9-SF using the maximum likelihood estimation method with robust standard
errors (MLR) to test the one-factor solution of the IGD construct as previously
established. The initial confirmatory factor analysis (CFA) revealed a poor fit of the
model to the data, as evidenced by a significant chi-square value (¥2=120, df=27,
p<.001) (table 4). Chi-square is highly susceptible to the impact of the sample size as

the larger the sample is the more likely the results of the test become significant.

Table 4
Fit indices

RMSEA 90% Cl
CFI1 TLI SRMR RMSEA Lower Upper
904 872 .0534 A17 .0962 139

Upon further examination to the modification indices, it was identified that
allowing the error terms of the observed variables 2-4 and 6-7 to covary could
improve the model fit. Based on this, a modification was made to the model by
freeing the error term covariance. The revised model was reanalyzed, and the fit
indices improved significantly: CFI=.957, TLI=.938, SRMR=0,041, RMSEA=.081,
90% CI[.058, 0.106] (table 5). These results suggest that the revised model provides a

better fit to the data.



PSYCHOMETRIC VALIDATION OF GREEK IGDS9-SF 23

Table 5
Fit indices

RMSEA 90% Cl
CFI1 TLI SRMR RMSEA Lower Upper
957 938 .041 .082 .059 .106

All items loaded significantly on the IGD construct except for item 7 and item 9.
Factor loadings are provided at table 6 and the path diagram at table 7.

Table 6

Factor loadings

95% CI

Factor Indicator  Estimate SE Lower Upper Z p St. Estim.

Factor 1 IGD1 750 0557 641 .859 13.46 <.001 757
IGD2 586 .0440 .500 673 13.33 <.001 752
IGD3 .803 0566 692 914 14.19 <.001 787
IGD4 587 .0492 490 .683 11.94 <.001 696
IGD5 598 .0485 503 .693 12.34 <.001 714
IGD6 534 .0469 442 626 11.39 <.001 670
IGD7 187 .0269 134 .239 6.92 <.001 444
IGDS 695 0672 564 827 10.35 <.001 620

IGD9 203 0256 153 253 7.95 <.001 498
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Table 7

Path diagram

i5-1 | Fc1

Reliability
Internal consistency

Internal reliability was assessed using two measures, Cronbach’s alpha and
McDonald’s omega, to evaluate the reliability of the IGDS9-SF scale. The

Cronbach’s alpha coefficient for the scale was found to be a=.87 indicating good

24
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internal consistency among the items. A Cronbach’s alpha value above .70 is
generally considered acceptable for research purposes, suggesting that the items in the
scale are measuring the same underlying construct consistently (Dunn et al., 2014).
Additionally, McDonald’s omega coefficient was calculated to further assess internal
consistency. The omega coefficient for the scale was .88 providing additional
evidence of the reliability of IGDS9-SF. McDonald’s omega is considered to be a
more appropriate measure of internal consistency when dealing with non-perfectly
tau-equivalent measures (Dunn et al., 2014). The high values of both Cronbach’s
alpha and McDonald’s omega suggest that the items in the scale are reliable and
consistently measure IGD. This indicates that IGDS9-SF is internally consistent and
can be considered a reliable tool for assessing IGD.
Test-retest reliability

Test-retest reliability was assessed to evaluate the consistency and stability of
IGDS9-SF scale over time. The scale was administered to the same group of
participants on two separate occasions, with a two-week interval between the test and
retest administration. Out of the 252 participants, we received 81 full responses.
The Pearson correlation coefficient between the initial administration of the
IGDS9-SF scale and the retest administration was found to be r=.85, p<.001,
indicating a strong positive correlation between the two administrations. This high
correlation coefficient suggests that the IGDS9-SF scale demonstrates good stability
and validity over time.

The findings indicate that the IGDS9-SF scale is stable and reliable,
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demonstrating good test-retest reliability. Researchers can have confidence in the
consistency of the scale’s measurement properties over time, allowing for reliable
assessment of IGD in future studies.

Convergent validity

Convergent validity was assessed to examine the extent to which the three scales
that theoretically should be related are indeed correlated. In this study, convergent
validity was evaluated by examining the relationships between IGDS9-SF, GDT and
PIUQ-9. The Pearson correlation coefficient between the IGDS9-SF and GDT was
found to be r=.85, p<.001 indicating a strong positive correlation between the two
scales. According to Cohen (2013) a correlation coefficient above .50 is considered to
demonstrate good convergent validity, suggesting that the measures are capturing
related aspects of the underlying construct.

A positive correlation was found between IGDS9-SF and PIUQ-9, with a Pearson
correlation coefficient of r=.43, p<.001 with the two factors (obsession r=.48, p<.001,
neglect and control disorder r=.38, p<.001) showing positive correlation. While the
correlation was statistically significant, the strength of the relationship between
IGDS9-SF and PIUQ-9 was modest. This suggests that there is a positive but

relatively weak relationship between gaming disorder and problematic internet use.
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Table 8

Correlations between IGDS9-SF and GDT, PIUQ-9: convergent validity

VARIABLES IGD
GDT 85
PIUQ-9 43
PIUQ-9-OBS 48
PIUQ-9-NGL-CTRL 38
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Discussion

The IGDSO-SF is one of the most widely used psychometric tests for measuring
IGD as it had the greatest number of adaptations to different languages and cultural
contexts (Beranuy et al., 2020). The aim of the present study was to develop and
investigate the psychometric properties of the Greek IGDS9-SF in an attempt to create
a valid and reliable instrument within the Greek cultural context. For this purpose, a
sample of Greek adults was used and IGDS9-SF was assessed in terms of validity and
reliability.

Construct validation was conducted by means of CFA. In general, the findings
from the CFA support previous research indicating that IGD can be effectively
assessed by IGDS9-SF within a single latent construct with adequate goodness of fit.
Nevertheless, it is important to highlight that prior psychometric studies on IGDS9-SF
in different countries have shown higher factor loadings for two of the nine items,
specifically for items 7 (i.e., have you deceived any of your family members,
therapists or others because the amount of your gaming activity?) and 9 (i.e., have you
jeopardized or lost an important relationship, job or an educational or career
opportunity because of your gaming activity?). Various possible explanations exist for
these results observed regarding these specific items.

The tendency to conceal the extent of gaming time is more noticeable among
children and adolescents, often as a means to mislead their parents (item 7). Griffiths
(2016) has raised concerns that this behavior could be subjective, reflecting parental

perceptions rather than a true symptom of IGD. Nonetheless, this criterion is
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defensible as it can aid in pinpointing youth with problematic gaming habits
exhibiting signs of misconduct or defiance. Furthermore, there is a suggestion to
eliminate the item related to deception as it might not effectively distinguish between
individuals with disordered gaming behaviors and those without (Severo et al., 2020).
The deception criterion should stem from self-censorship, where gamers may be
concerned about how their actions are perceived by those close to them, such as
fearing reactions if they were to disclose engaging in long hours of gameplay
consecutively.
For the criterion of associated to jeopardizing relationships/opportunities

(item 9) it has been noted that the wording of this criterion posed a challenge as it
combines personal and professional/educational losses in a single-question
(double-barreled question). Suggestions have been made to simplify this criterion by
focusing solely on negative impacts on academic or professional performance
(Griffiths et al., 2016). Dividing the item into two (one indicating the compromising
of education/occupation and the other reflecting the compromising of important
relationships) would be a way to increase its clinical relevance (Poon et al., 2021). It
has been argued that if articulated clearly in the instrument, this criterion can be
highly beneficial as it is crucial to identify problems stemming from IGD (Griffiths et
al., 2016).

Despite these points, all factor loadings were found to be positively associated
with a common underlying factor, further supporting the construct validity of

IGDS9-SF. However, the correlations observed on items 7 and 9 indicate that there is
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still room for improvement in these items/clinical criteria.

In relation to other validity indicators, the present study aimed to evaluate the
relationship between IGDS9-SF and instruments assessing conceptually similar
psychological problems such as the GDT and PIUQ-9. The constructs IGDS9-SF and
GDT refer to the same issue, so the results obtained indicated high correlations
between these two, suggesting a convergent relationship. The results between
IGDSO9-SF and PIUQ-9 showed positive correlation but the relationship between these
two was modest. A reason for this may be that the debate continues regarding whether
IGD shares psychopathological traits with problematic internet use (Ling et al., 2021).
The advent of IGDS9-SF opens doors for future exploration into the potential
common developmental pathway between IGD and internet problematic internet use,
crucial for shaping preventive and intervention strategies tailored to the specific
population.

Given the pervasive nature of internet usage and gaming in our daily lives, there
is an urgent call for further research in the realm of IGD. As the concept of IGD gains
recognition as a possible new disorder, the necessity for a reliable and valid tool for
clinical and research purposes becomes paramount. The IGDS9-SF emerges as a
promising assessment instrument enabling researchers into IGD from a local context,
enhancing the global understanding of IGD across cultures. Moreover, clinical
practitioners can utilize this scale in routine practice for IGD screening, treatment

planning and evaluation, when deemed appropriate.
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Limitations and future research

The study has various limitations that warrant discussion. Firstly, the IGDS9-SF
is a self-report psychometric instrument, and self-reported data are susceptible to a
range of known biases, including social desirability and memory recall biases from
the participants who completed it. Participants were recruited based on their
availability (convenience sample).

The study was restricted to adult Greek-speaking participants. Different results
may occur for children and adolescents. Future studies should further examine the
psychometric properties of the scale in samples that are more demographically
diverse.

Future validation studies involving normative samples and clinical populations
are essential to identify clinically significant distinctions between hazardous gamers,
excessive gamers, and disordered gamers, thereby improving the diagnostic accuracy
of IGDS9-SF. Additionally, future research should also prioritize investigating games’
characteristics to delve deeper into the study of internet gaming disorder. With the
advancements in various game types, the characteristics of games have come under
scrutiny as they could play a role in the psychological mechanism behind excessive
gaming (Guan, & Chen, 2023). According to Griffiths (2012), the primary factor for

IGD lies in the characteristics of each game.
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Conclusions
In conclusion, the present study has helped expanding research on the assessment
of IGD using the IGDS9-SF. Overall, the results provided support for the validity and
reliability of IGDS9-SF and are expected to lay the groundwork for future research on
IGD in Greece. The present findings support the use of IGDS9-SF for early diagnosis

of IGD and will be useful for psychological care units.
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Appendix
Internet Gaming Disorder Scale-Short Form (IGDS9-SF) (Pontes & Griffiths,
2015), Greek Version
Kiipoxka Métpnong Awetapayng Arediktoakov Hayviorod

Ot epOTGELS APOPOVV BTN OPAGTNPLOTNTO GG GE ALY Vidle Tov TeAevTaio YpoOvo
(OnAadn Tovg tedevtaiovg 12 unvec). Me tov 6po ‘dpactnploTnTo TOLYVIdIon’
EVVOOULLE KAOE dPACTNPLOTNTA GYETIKY| LE TTOLY Vil omd oTafepd/PopnTO VTOAOYIGTY,
a6 KOVoOAQ oy violo0 1 and omoldnToTE GAAN GLGKELN (Y. KVNTO TNAEQP®VO,

ThpmheT KAT), €lT€ e GVVIEST] GTO SLUSIKTVO €1TE EKTOC GVVIEOTG.

1 2 3 4 5
oté Yravio, Kamoweg Xoyva oAb Xvyva
®opég
1. Zag amaoyoArel 1| GLUTEPLPOPA COG GYETIKA LUE 1 2 3 4 5

v dpactnpiotta cag og waryviol; ( [a
TOPASELY O GKEPTEGTE TTPOTYOVUEVES POPES TTOV
TolENTE N OVOTTOLLOVEITE Y10l TO ETOUEVO TTOLYVIOL,
[Tiotevete 6T Ta oy vidia £xovv yivel Eva

Kuplopyo Koppdtt TG Kadnuepvottos 6ogs; )

2. Nuwbete meptocOTEPO EKVELPIGUOD, AyYOG TN 1 2 3 4 5

Kot A0 0TaV TPooTabEite vo EAATTMGETE N VOl

OTOUOTNOETE TNV SPACTNPLOTNTO GOG GE
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oy viow,;

3. Nidbete ™V avdykn va mepvate TeplocOTEPO
YPOVO TailovTtag Y10 Vo VIOGETE 1KOVOTTOinon 1

gvyopiotnon;

4. AmotuyYAVETE CLOTNUATIKA OTOV
npoonabeite vo EAEYEETE 1) VO GTALOTIGETE TNV

dpPaCTNPLOTNTO GO GTO ALY VIO,

5. 'Exete ¥60€1 TO eVOAPEPOV GO GE YOUTL KO
GAdec SpacTnplotnTeg Yuyoywyiog Aoy® g

TPOCNAMONG GOG GTA O VIO,

6. 'Exete ovveyioel v dpactnplotnTo 6ag o8
Ty vioa Toaporo Tov yvopilete 0Tt
ONUIoVPYOLGE TPOPALOTO LETOED GOC Ko

AV aTOR®V;

7. "Exete e€amatoetl LEAN TG OIKOYEVELD GOG,
Oepamevtéc N dALovg e€artiog TG SapKeEOG TG

dpaCTNPLOTNTOG GOG GE ALY VIO,

8. TMailete pe okomd va Eepiyete 1 va
avakovpicete kdmola apvntiky d1dbeon (my.

OVNUTOPLE, EVOYES, GYYXOG);

9. "Exete dloK1vOLVELGEL 1] YAGEL KATTOL0

ONUOVTIKT GYE0T], SOVAELA 1) KOO LLOIKN 1)
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EMOyyEAULATIKT gvKatpio eEattiog g

dpaCTNPLOTNTOG GOG GE ALY VIO,




