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Abstract

The overuse of online games is known to be inversely related to various indicators of well-being. This article
validates the DSM-5 criteria of internet gaming disorder (IGD), and analyzes its links with five indicators of
well-being: life satisfaction, loneliness, anxiety, depression, and academic performance in a French-speaking
sample of 693 gamers. Exploratory and confirmatory factor analyses showed a one-factor structure of IGD
criteria. The IGD scale showed satisfactory validity and reliability and was related in a consistent way with
well-being measures. The IGD scale appears to be an appropriate measure to assess video game addiction and
will contribute to increase the comparability of international research on video game addiction.
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Introduction

V

ideo games represent a very popular leisure activity in
many countries. However, several early case studies1
and empirical studies2 led scientists and clinicians to wonder
whether intense engagement with videogames over a sustained period of time could be associated with psychological
and social problems among players and whether these problems shared communalities with other addictions. Studies
documented that excessive playing does predict cognitive and
behavioral symptoms usually related to drug addiction.3,4 For
example, a minority of heavy players experience a powerful
urge to play video games (craving and do not succeed to stop
playing despite negative consequences [loss of control]).
Over the last 10 years, research on video game addiction
has sharply increased. Most researchers consider video
game addiction as the excessive use of video games that
cannot be controlled, despite negative consequences for the
player.5,6 Although video game addiction is the popular term,
researchers used various terminologies, such as compulsive
internet use,7 pathological game use,8 game addiction,8
or problematic video game playing,9 to address the same
phenomenon.
Several instruments have been recently developed to measure video game addiction.10 However, the available measures
do not allow optimal cross-study comparisons. First, the scales
do not use the same diagnostic criteria. Some instruments use
diagnostic criteria characteristic of substance addiction and
1
2
3

other instruments use diagnostic criteria characteristic of
behavioral addiction. One study showed that only one criterion was present in all instruments, and the other criteria were
more variable.10 Researchers have also used different cut-off
scores to indicate clinical status. Some instruments consider a
person dependent if he/she meets half of the criteria of addiction9,8 while other instruments consider a person is dependent if he/she meet all of the criteria of addiction.6 Hence,
studies that examined the prevalence of video game addiction do not agree on the prevalence rate, partly because of
differences in assessment tools.
As many professionals and scholars acknowledge, a unified definition of video game addiction and the availability of
a unique assessment tool would represent a critical evolution
in the field. The Fifth revision of the Diagnostic and Statistical Manual for Mental Disorders, introduced the construct
of Internet gaming disorder (IGD), which refers to the
problematic use of both online and offline video games over
the last 12 months. This disorder was included in the Section
3 of the DSM to foster further studies before being considered a formal disorder. The DSM-5 definition proposes nine
criteria that can reflect IGD, but these criteria must still be
validated in future studies to test if each criterion is useful for
diagnosis. These criteria are: (a) Preoccupation with the
game that consists in spending a great amount of time
playing video games or of thinking about gaming, even
during times of not playing. (b) Withdrawal, which is characterized by symptoms like anxiety or irritability, occurring
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when playing is impossible. (c) Tolerance, which refers to
the need to play more and more each time to experience the
same satisfaction as when the player just started playing. (d)
Persistence: the impossibility to control, to stop or to reduce
gaming. (e) Escape, which refers to playing to avoid negative
mood, like anxiety or depression. (f) Problems that indicate
the persistence in gaming despite being aware of problems
caused by the game. (g) Deception that consists in lying to
others about the time played. (h) Displacement, which is the
loss of interest in other hobbies or activities. (i) Conflict,
which refers to losing a relationship or an important opportunity for employment to play video game. To diagnose IGD
on a pathological level, the DSM proposes that at least five
of these nine criteria must be present during a period of
12 months.
The inclusion of IGD in the DSM-5 is an important advancement toward a unified definition of IGD. The next step
is to validate the criteria proposed by the DSM-5 in a large
population and to develop a unique and standardized instrument based on the criteria proposed by the DSM-5 to
measure this phenomenon. The DSM does not provide items
to measure this disorder. Recently, international experts of
video game addiction found a consensus and adapted each
criterion of the DSM-5 into several items.11
Although there already exist instruments measuring addiction based on the DSM-5 criteria in other European
populations,12–14 there is still no validated instruments assessing IGD based on the DSM-5 criteria in French. Our aim
was, therefore, to validate the scale of IGD based on the
DSM-5 criteria in a French population and to investigate its
links with relevant well-being measures.
The present research

We used the items reflecting each of the nine criteria,
proposed by Petry et al.11 Each item reflects one criterion of
the DSM-5, thus the scale we used has a total of nine items.
First, we assessed the reliability and factor structure of the
IGD scale. Then, we provided the cross-validity, and criterion validity of this measure. We tested cross-validity by
splitting our sample in two independent subsamples and
testing the reliability and factorial structure across the independent samples. Criterion validity refers to the correlation of the scale with constructs that are theoretically related
with the scale. We, therefore, included in our survey several
scales measuring psychological constructs related to video
game addiction. Based on previous studies,12 we expected
that IGD scale would be positively correlated with time spent
playing games, loneliness, anxiety, and depression, and
negatively with life satisfaction and academic self-efficacy.
We also expected that IGD scale would be related to another
measure of video game addiction recently validated although not based on DSM criteria, the Game Addiction Scale
(GAS).15
Methods
Participants

A total of 1,217 French people were recruited through
Internet (over Online game forum or Facebook) or approached at the university campus to participate in this study.
Two hundred thirty-three questionnaires were incomplete or
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included inappropriate data, so they were excluded from the
analysis. Out of the 984 remaining participants, 70 percent
indicated that they practiced video games. The final sample
was composed of 693 players, mainly composed of male
gamers (63.8 percent, N = 442). The mean age of participants
was 22.68 (SD = 5.08).
Measures
Internet Gaming Disorder. Participants playing online or
offline video games answered each of the nine items proposed by Petry et al.11 referring to their behavior during the
last year (Appendix A). They rated each item on a 6 points
scale ranging for 1 (not at all) to 6 (totally). The final score
was obtained by calculating the mean score of the nine items
for every participant.
Time spent on game. To measure the time spent on the
video game, two types of gaming were distinguished: video
game online and video game offline. For each type of video
game, participants estimated time played during the school
day and during the weekend. Weekly time of gaming is
obtained by multiplying the days of playing with the number
of hours per day spent on gaming.
Life satisfaction. To assess life satisfaction, participants
answered the five items (e.g., in most ways my life is close to
my ideal) of the Satisfaction with Life Scale16 (a = 0.80).
Answers ranged from 1 (totally disagree) to 7 (totally agree).
A high score reflected high satisfaction with life. We used the
validated French version of this scale.
Loneliness. Loneliness was measured with the eight
items of the French version of UCLA Loneliness Scale17
(e.g., I feel completely alone) (a = 0.66). For each item,
participants answered on a 7-point scale ranging from 1
(totally disagree) to 7 (totally agree). A high score reflected
high loneliness.
Academic performances. Participants answered three
items measuring academic performances and self-efficacy18
on a 4-point scale ranking for 1 (totally disagree) to 4 (totally
agree).
Anxiety and depression. To measure anxiety and depression, we used the French version of Hospital Anxiety and
Depression Scale (HADS)19. HADS includes 14 items: 7
referring to anxiety symptoms (e.g., I feel tense or edgy) and
7 to depression symptoms (e.g., I feel idling). Reponses
ranged from 0 to 3. A high score reflected high anxiety or
depression.
French validation of GAS. The GAS is a French questionnaire measuring game addiction15 and it was added at the
end of the questionnaire to test for convergent validity. This
measure is not based on DSM-5 criteria and it is validated
only on an adolescent population. It includes seven items
scored (e.g., Did you spend more and more time on videogame?) (a = 0.84) on a 5-point scale ranking for 1 (never) to 5
(very often).
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Table 1. Socio Demographic Information
of the Sample
Demographics

Total sample

N
693
Age: years mean (SD)
22.68 (5.87)
Time spent playing offline games during the school day
Less than 1 hour
193 (27.8)
1–2 hours
244 (35.2)
2–4 hours
113 (16.3)
4–6 hours
10 (1.4)
6–8 hours
1 (0.1)
More than 8 hours
5 (0.7)
Time spent playing online games during the school day
Less than 1 hour
127 (18.3)
1–2 hours
216 (31.2)
2–4 hours
132 (19.0)
4–6 hours
19 (2.7)
6–8 hours
9 (1.3)
More than 8 hours
10 (1.4)

Sociodemographics. Finally, the questionnaire included
items related to gender, age, and two control questions. To
ensure that participants paid attention during the whole
study, we asked them to give a specific answer to one
question at the end of the questionnaire. We excluded from
the analysis every participant who gave a different answer to
the control questions.

Procedure

is often significant regardless of fit. We used Cronbach’s alpha
to measure internal consistency. To determine the invariance
of internal consistency in different subsamples we performed
one Cronbach’s alpha in each subsample and we looked at the
factor structure. Finally, to determine the criterion validity of
the IGD scale we correlated the mean score of the IGD scale
with time spent on games, life satisfaction, loneliness, anxiety,
and depression, and the score obtained with the GAS.
Results

Table 1 presents sociodemographic information of our
sample. The majority of the sample (35.2 percent, N = 244)
played 1–2 hours on a week.
Exploratory factor analysis

We randomly split the original sample in two parts, to
have two independent subsamples. The first sample (N = 332)
was subjected to an EFA to determine the underlying factor
structure. The EFA was performed using the maximum
likelihood estimator and Varimax rotation method. Two indices were used to determine the number of factors: the scree
plot and the number of eigenvalues greater than 1. This
analysis revealed a single factor solution that explained
35.26 percent of the variance. The factor loadings for every
item are greater than 0.50, except for one item that has a
factor loading of 0.42 (Table 2). The eigenvalue of the first
factor was above 1, while the others were below 1 (see the
eigenvalues in Table 3). Thus, the CFA suggests that our
scale is one-dimensional.
Confirmatory factor analysis

We randomly split the original sample in two subsamples. In
the first sample, we conducted an exploratory factor analysis
(EFA) with Varimax rotation to specify the dimensions of the
IGD scale. In the other sample, we performed a confirmatory
factor analysis (CFA) using maximum likelihood estimator, to
confirm the factor solution found with EFA in an independent
sample. The CFA was conducted with R software using ‘‘lavaan’’ library. We used several indices to assess the model fit:
chi-square statistic, comparative fit index (CFI), standardized
root mean square residual, and Tucker–Lewis Index (TLI).
Ideally, CFI values should be greater than 0.95, TLI values
should be greater than 0.90, root mean square error of approximation (RMSEA) values must be smaller than 0.08 and
the v2 must be nonsignificant. It is important to note that the v2
increases with the sample size, thus in large samples this index

We performed a CFA on the second sample (N = 361) to
confirm the single factor solution found with the EFA in the
first sample. We tested a one-factor model. The chi-square
was significant, however, it is not unusual to have a significant v2 with large samples.20 Other indices showed acceptable fit (CFI = 0.95, TLI = 0.94, RMSEA = 0.061 with a 90%
CI [0.04, 0.07]). Thus, the CFA confirmed the single-factor
structure for this scale.
Cross-validation of reliability

The cross-validation of reliability is a critical issue in the
problematic online game use scale.21 The reliability of the
total sample was good (a = 0.82). Moreover, when the two
subsamples were separately subjected to the reliability

Table 2. Mean, Standard Deviation, and Factor Loading of the Two Samples
Item
1
2
3
4
5
6
7
8
9

Overall sample Sample 1 (N = 332) Sample 2 (N = 361) Total sample Sample 1 (N = 332) Sample 2 (N = 361)
mean (SD)
mean (SD)
mean (SD)
factor loading
factor loading
factor loading
3.05
1.68
2.01
2.08
1.85
2.50
1.67
2.53
1.30

(1.52)
(1.04)
(1.45)
(1.27)
(1.27)
(1.60)
(1.28)
(1.72)
(0.90)

3.15
1.73
1.99
2.13
1.88
2.57
1.75
2.63
1.33

(1.55)
(1.08)
(1.32)
(1.50)
(1.30)
(1.62)
(1.33)
(1.77)
(0.99)

2.97
1.62
2.03
2.03
1.83
2.45
1.59
2.43
1.26

(1.49)
(1.01)
(1.40)
(1.41)
(1.26)
(1.57)
(1.24)
(1.67)
(0.88)

0.58
0.65
0.50
0.73
0.65
0.63
0.63
0.50
0.52

0.52
0.64
0.42
0.73
0.65
0.63
0.63
0.50
0.52

0.64
0.66
0.57
0.72
0.65
0.54
0.63
0.41
0.46
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Table 3. Eigenvalues
Factor All sample Sample 1 (N = 332) Sample 2 (N = 361)
1
2
3
4
5
6
7
8
9

3.8
0.8
0.8
0.7
0.6
0.6
0.5
0.5
0.4

3.8
0.9
0.8
0.7
0.6
0.5
0.5
0.5
0.4

3.8
0.9
0.8
0.7
0.6
0.5
0.5
0.4
0.3

analyses, we found the same values. The first sample has a
Cronbach’s alpha of 0.82, and the second sample of 0.82.
Moreover, the reliability of the IGD scale did not increase
when removing one of its items. These results showed that
the IGD scale has a good reliability and a good population
cross-validity. Cross-validity was also shown by the same
factor structure found in both samples. This result shows that
the reliability of IGD scale can be generalized beyond the
original sample.
Concurrent validity

To examine the concurrent validity, we correlated the IGD
score with time spent on video games daily and during the
weekend, loneliness, life satisfaction, academic performance,
anxiety, and depression. Moreover we tested whether our
measure correlates with another validated measure of video
game addiction.
Results showed that the IGD scale has a strong correlation
with various indicators of well-being. A positive correlation was
found between IGD scale and loneliness (r = 0.25, p < 0.001),
between IGD scale and depression (r = 0.31, p < 0.001), and
between IGD scale and anxiety (r = 0.23, p < 0.001). A negative
correlation was found between IGD scale and life satisfaction
(r = -0.22, p < 0.001) and between IGD scale and academic
performance (r = -0.17, p < 0.001). As displayed in Table 4
these correlations were similar in the two subsamples.
Finally, to identify the predictors of IGD, we performed a
stepwise multiple regression. Life satisfaction, loneliness,
anxiety, depression, academic performance, and terms of
interaction between them were entered as predictors with
IGD scale score as criterion. Terms of interaction were not
significant, and were removed. With an adjusted R2 of 0.11,
there were three significant predictors of IGD: depression

Table 4. Correlation Analysis Between Internet
Gaming Disorder Scale and Related Constructs
Constructs
Time spent on game
Life satisfaction
Loneliness
Anxiety
Depression
Academic performance
Game Addiction Scale
**p < 0.01.

Total sample Sample 1 Sample 2
(N = 693) (N = 332) (N = 361)
0.42**
-0.22**
0.25**
0.23**
0.31**
-0.17**
0.76**

0.38**
-0.24**
0.23**
0.24**
0.35**
-0.17**
0.75**

0.46**
-0.21**
0.27**
0.24**
0.28**
-0.17**
0.76**

677

(b = 0.29; p < 0.001), academic performance (b = -0.09;
p < 0.009), and loneliness (b = 0.10; p < 0.02). This analysis
confirms the important link between depression and the
problematic use of screens.22 Moreover, the high correlation
between IGD scale and GAS (r = -0.76, p < 0.001) highlights
the convergent validity of these measures.
Discussion and Conclusion

The aim of this study was to evaluate the validity and
reliability of items reflecting the DSM-5 criteria and the links
between IGD and various well-being measures with a French
population. The EFA suggested a one-factor solution, later
confirmed by the CFA. These results are consistent with
other studies testing factor solutions for other scales measuring video game addiction in other populations.13 It is
perhaps worth noting, however, that unidimensionality is not
a critical issue for many mental health disorders. People can
be validly diagnosed with depression despite showing very
different patterns of symptoms. Therefore, studies that claim
to find different numbers of underlying factors do not truly
contradict each other in this domain, which is different from
many other areas, where the theoretical assumption is that an
issue (e.g., spatial IQ) is unidimensional.
The scale also showed good cross-validity: the two samples we created confirmed that the scale was unidimensional
and presented a similar value of Cronbach’s alpha. When
testing the correlation between our scale and constructs
theoretically related to the scale, the scale demonstrated good
criterion validity: IGD consistently correlated with life satisfaction, loneliness, anxiety, depression, and academic
performance in the theoretically expected directions. These
correlations are consistent with other studies testing the validity of IGD in other samples.13,12 The convergent validity
of our scale was found by testing the relation between our
IGD questionnaire and the GAS.15 Results showed that our
scale has good convergent validity. Moreover, IGD has
similar psychometric properties and similar structural factor
to the GAS.
Summarizing, the French IGD scale showed satisfactory
validity and reliability and can be used for research and diagnosis aims. However, several limitations have to be acknowledged. First, we did not survey a clinical population, so
we could not validate our measure in a clinical setting. To
our knowledge, there is currently only one study that has
evaluated the diagnostic validity of the IGD criteria,23
among Taiwanese adolescents. Results of this study showed
that most of the items proposed by the DSM-5 have good
diagnostic accuracy succeeding in discriminating addicted
people from nonaddicted people. It seems important to test
the clinical validity of the IGD scale in a French clinical
sample. The second limitation of this study is that we did not
test reliability over time, meaning that we did not collect
longitudinal data. Longitudinal studies are useful to investigate the relationship between IGD and related constructs.
Moreover, they can provide information about the temporal
process of IGD.
In the French population, about 25 percent of French adolescent players report having problems with family or with
school due to their video game use. Despite the growing
number of problematic gamers, at this moment, in France,
there is no validated instrument that can identify problematic
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gamers among the adult population. Our study represents the
first step toward the validation of an instrument measuring
video game disorder based on the DSM-5 criteria in the
French language. The important increase in French players
makes it important to have an appropriate measure enabling
international comparisons. Although some countries are
proposing diagnostic instruments, more studies are required
to validate a unique and standardized instrument, referring to
the same criteria, and capable of measuring IGD across
different populations and different cultures. We hope that
this study will represent an initial step to increase the comparability of international research on IGD.
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Appendix A
The French Internet Gaming Disorder Scale

1. Do you spend a lot of time thinking about games even
when you are not playing, or planning when you can
play next? (Passez-vous beaucoup de temps à penser
aux jeux vidéo, y compris quand vous ne jouez pas, ou
à prévoir quand vous pourrez jouer à nouveau?).
2. Do you feel restless, irritable, moody, angry, anxious,
or sad when attempting to cut down or stop gaming, or
when you are unable to play? (Lorsque vous tentez de
jouer moins ou de ne plus jouer aux jeux vidéo, ou
lorsque vous n’êtes pas en mesure de jouer, vous
sentez-vous agitée, irritable, d’humeur changeante,
anxieux(se) ou triste?).
3. Do you feel the need to play for increasing amounts of
time, play more exciting games, or use more powerful
equipment to get the same amount of excitement you
used to get? (Ressentez-vous le besoin de jouer aux jeux
vidéo plus longtemps, de jouer à des jeux plus excitants,
ou d’utiliser du matériel informatique plus puissant, pour
atteindre le même état d’excitation qu’auparavant?).
4. Do you feel that you should play less, but are unable to
cut back on the amount of time you spend playing
games? (Avez-vous l’impression que vous devriez
jouer moins, mais que vous n’arrivez pas à réduire
votre temps de jeux vidéo?).
5. Do you lose interests in or reduce participation in other
recreational activities (hobbies, meetings with friends)
due to gaming? (Avez-vous perdu l’intérêt, ou réduit,

6.

7.

8.

9.

votre participation à d’autres activités (temps pour vos
loisirs, vos amis) à cause des jeux vidéo?).
Do you continue to play games even though you are
aware of negative consequences, such as not getting
enough sleep, being late to school/work, spending too
much money, having arguments with others, or neglecting important duties? (Avez-vous continué à jouer
aux jeux vidéo, tout en sachant que cela entraı̂nait chez
vous des problèmes (ne pas dormir assez, être en retard
à l’école/au travail, dépenser trop d’argent, se disputer,
négliger des choses importantes à faire)?).
Do you lie to family, friends, or others about how
much you game, or try to keep your family or friends
from knowing how much you game? (Vous arrive-t-il
de cacher aux autres, votre famille, vos amis, à quel
point vous jouez aux jeux vidéo, ou de leur mentir à
propos de vos habitudes de jeu?).
Do you game to escape from or forget about personal
problems, or to relieve uncomfortable feelings such as
guilt, anxiety, helplessness, or depression?(Avez-vous
joué aux jeux vidéo pour échapper à des problèmes
personnel, ou pour soulager une humeur dysphorique
(exemple: sentiments d’impuissance, de culpabilité,
d’anxiété, de dépression)?).
Do you risk or lose significant relationships, or job,
educational, or career opportunities because of gaming? (Avez-vous mis en danger ou perdu une relation
affective importante, un travail, un emploi ou des
possibilités d’étude à cause des jeux vidéo?).

