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ABSTRACT

Background and aims: Since June 2018, gaming disorder (GD) has been recognized as a disease. It is
frequently associated with attention deficit hyperactivity disorder (ADHD), as there are common
vulnerability factors and bidirectional interactions between the two disorders. This study aims to
evaluate the presence of ADHD symptoms and predictive factors of ADHD among patients with GD.
Methods: Ninety-seven patients ≥16 years old referred to the University Hospital of Nantes between
2012 and 2020 for GD were included. The diagnosis of GD was given a posteriori in accordance with the
new ICD-11 GD definition. ADHD was screened using the Adult-ADHD Self-Report Scale and the
Wender-Utah Rating Scale. A multivariate logistic regression model was used to identify explanatory
factors for ADHD-GD comorbidity. Results: The rate of GD patients who screened positive for ADHD
was 39%. Predictive factors of ADHD-GD comorbidity were impulsivity (higher score on the negative
urgency dimension) and low self-esteem. Discussion: The rate of ADHD found among patients with GD
is consistent with that from the literature on internet GD but higher than that found for other
behavioural addictions. The identification of a higher negative urgency score and low self-esteem as
predictive factors of AHDH-GD comorbidity indicates that gaming could be considered a dysfunctional
way to cope with emotional dysregulation in ADHD or to virtually escape. Conclusions: Comorbid
ADHD must be taken into consideration to minimize its functional impact on GD patients and gaming-
related damage. In contrast, the evaluation of gaming habits in patients with ADHD could be useful for
both prevention and care.
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INTRODUCTION

In 2013, internet gaming disorder (IGD) was integrated into the 5th edition of the Diagnostic
and Statistical Manual (DSM-5) (American Psychiatric Association, 2013). Since June 2018,
the World Health Organization (WHO) has recognized gaming disorder (GD) as a stand-
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alone diagnosis in the 11th version of the International
Classification of Diseases (ICD-11) (World Health Organi-
zation, 2019). GD is defined by 3 criteria: (1) impaired
control over gaming; (2) increasing priority given to gaming
over other activities to the extent that gaming takes prece-
dence over other interests and daily activities; and (3)
continuing or escalating gaming despite the occurrence of
negative consequences. The behaviour pattern must be of
sufficient severity to result in significant impairments in
personal, family, social, educational, occupational or other
important areas of functioning and normally evident for at
least 12 months. In comparison with IGD, the criteria of
tolerance, withdrawal, symptom preoccupation, concealing
the time spent gaming or gaming as a way to relieve negative
moods were not included in the ICD-11. Thus, the choice of
either the DSM-5 or ICD-11 definition of the disorder may
influence prevalence estimates.

A review of the literature analysing data from 27 world-
wide studies reports a prevalence of IGD of approximately
4.7% (Feng, Ramo, Chan, & Bourgeois, 2017). The recent
appearance of GD in international nomenclatures (ICD-11)
means that prevalence data have not yet been collected.

Several risk factors for excessive gaming (online or not)
have been identified (Gonz�alez-Bueso et al., 2018; Schou
Andreassen et al., 2016). Sociodemographic factors included
male sex, early age, single-parent family and maltreatment.
Clinical factors include mood and anxiety disorders. Finally,
psychopathological factors include impulsivity, withdrawal,
reduced social and empathic skills, difficulties in emotional
regulation, and attention problems. The influence of these
factors on gaming is likely bidirectional (Gentile et al., 2011).

Attention deficit/hyperactivity disorder (ADHD) is a
neurodevelopmental disorder (American Psychiatric Asso-
ciation, 2013) characterized by a clinical triad of inattention,
hyperactivity and impulsivity to varying extents. In 2018,
Gonz�alez-Bueso et al. conducted a systematic review of
53,889 children and adults in the general population
worldwide. Among the 24 included studies, only 8 used
ADHD measurements, with an association between ADHD
and IGD found in 7 of them (Gonz�alez-Bueso et al., 2018).
In 2017, Yen et al. conducted a cross-sectional study on 174
adults aged 20–30 years old in Taiwan suffering from GD
and found that the prevalence was 39% (OR 5 13.5) (Yen
et al., 2017). Another cross-sectional study found a 32.2%
prevalence among internet addict students aged 18–27 years
old in Taiwan (OR 5 4.5) (Ko, Yen, Chen, Chen, & Yen,
2008). Measurements of ADHD can nevertheless be biased
by the use of various screening or diagnostic tools. In the
review of Gonz�alez-Bueso et al. (2018), the authors used the
ADHD Self-Report Scale (ASRS), the Strengths and Diffi-
culties Questionnaire, Dupaul’s ADHD scale or the ADHD
DSM-IV-TR criteria. Yen et al. (2017) proposed an interview
based on DSM-IV-TR criteria and assessed childhood
ADHD history with the Kiddie-Schedule for Affective Dis-
orders and Schizophrenia. Ko et al. (2008) developed a
semistructured diagnostic tool for adult ADHD based on
DSM-IV criteria. It is important to note that those three
studies did not specifically evaluate ADHD in treatment-

seeking samples. Thus, the prevalence rate may differ from
studies that focus on patients seeking specific care for GD.
Bias in prevalence estimates can also result from the dif-
ference between research on the complete syndrome of
ADHD and research on only symptoms and to whether
factors commonly associated with the disorder (e.g.,
increased risk in case of associated dyslexia) are considered.

To broadly analyse the link between ADHD and GD,
we selected several domains of interest. On the one hand,
we explored individual traits through innate abilities (e.g.,
temperament) or acquired abilities (e.g., self-esteem). We
focused on impulsivity, which is a core feature of ADHD
and a risk factor for developing behavioural addictions
(Zilberman, Gal, Efrati, Neumark, & Rassovsky, 2018). We
were particularly interested in the identification of low
self-esteem, which was found to be strongly associated
with ADHD (Harpin, Mazzone, Raynaud, Kahle, &
Hodgkins, 2016) and is likely to interfere with gaming
practice. On the other hand, we investigated social skills
(Ryu et al., 2018) through relationship abilities and social
anxiety.

To our knowledge, no work has studies the presence of
ADHD symptoms and associated predictive factors among
individuals diagnosed as pathological gamers according to
the new ICD-11 definition. The analysis of factors asso-
ciated with ADHD-GD comorbidity is of high importance
to better identify the profiles of patients at risk for this
comorbidity and to propose a more comprehensive and
adjusted treatment for them. This study aims to fill this
gap and analyse factors associated with ADHD-GD co-
morbidity.

MATERIALS AND METHODS

Procedure

Patients were recruited from the EVALuation of behav-
ioural ADDictions (EVALADD) cohort (NCT01248767),
which proposes a prospective follow-up of patients over
15.25 years old (the line separating paediatric and adult
care in our hospital) initializing specific care for behav-
ioural addiction at Nantes University Hospital, France. As
part of the EVALADD procedure, patients completed a
multiaxial psychological assessment through a face-to-face
structured interview and self-administered questionnaires.
The structured interview was conducted by trained
research staff with experience with behavioural addictions.
In our study, data were collected at the initiation of
addictive care.

Participants

We selected 125 outpatients who were referred for excessive
video game use (according to the patient him or herself or to
his or her relatives) from January 2012 to January 2020.
After exclusion of those who did not match the GD ICD-11
criteria or those for whom data were not exploitable, 97
patients were included in the analysis (Fig. 1).
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Measures

Among the EVALADD procedures (see Fauconnier et al.,
2020), only the measures specific to the domains of our
study are detailed.

Gaming. A thorough investigation of the medical records of
the 125 patients identified allowed us to search for the
presence or absence of the three ICD-11 criteria during the
12 months preceding inclusion. Functional impairment was
also systematically sought in the medical records. Only the
presence of the 3 criteria and a functional impairment could
lead to a diagnosis of GD and thus inclusion in the study. All
cases were analysed by a researcher and the referred psy-
chiatrist in a double-blind manner. Motives for gaming were
explored using the Videogame Motivation Questionnaire
(VMQ). The VMQ includes the same items and uses the
same scoring system as the Gambling Motives Questionnaire
(GMQ) (Stewart & Zack, 2008), which was developed from
the Drinking Motives Questionnaire (DMQ). Only the in-
structions differ between the GMQ and the DMQ to be
appropriate for the behaviour studied. The GMQ is char-
acterized by high internal consistency factors (alpha 5 0.91,
0.81 and 0.86 for the 3 subscales, see Stewart & Zack, 2008).
In our study, these Cronbach’s alpha values were 0.76, 0.73
and 0.72, respectively.

ADHD. Each patient completed the 25-item Wender-Utah
Rating Scale (WURS), a self-administered questionnaire that
retrospectively explores symptoms of ADHD during child-
hood on a 5-point Likert Scale (Ward, Wender, & Reimherr,
1993). Patients ≥18 years old also completed the ASRS V1.1,

a screening test based on the 18 diagnostic criteria of the
DSM-IV-TR (Kessler et al., 2005). To consider ADHD
symptoms present, patients <18 years old should have a
WURS score ≥46/100. Patients ≥18 years old were consid-
ered to have ADHD symptoms if they had a WURS score
≥46/100 and a positive screening on the ASRS.

Psychopathology. Patients completed the Temperament
and Character Inventory (TCI-125) (Cloninger, Przybeck, &
Svrakic, 1994), the UPPS-P impulsivity behaviour scale
(Lynam, Smith, Whiteside, & Cyders, 2006), the Rosenberg
Self Esteem scale (RSE) (Rosenberg, 1965), the Liebowitz
Social Anxiety Scale (LSAS) (Liebowitz, 1987) and the
Relationship Scales Questionnaire (RSQ) (Griffin & Bar-
tholomew, 1994).

Statistical analysis

The presence of ADHD symptoms in patients with GD was
estimated by a proportion calculation. The analysis of pre-
dictive factors of comorbid ADHD-GD was realized by a
two-step multivariate logistic regression model. First, we
selected clinically relevant variables to explain the comor-
bidity of ADHD-GD. Given that ADHD is a neuro-
developmental condition, we decided to focus on several
traits that appear during cognitive and psycho affective
development in a diachronic way. We removed redundant
variables for the analysis to avoid problems with collinearity
(RSE – total, LSAS – diagnosis, LSAS – fear of performance,
LSAS – avoidance of performance, LSAS – fear of social
interaction and LSAS – avoidance of social interaction, RSQ
– preoccupied, RSQ – fearful and RSQ – dismissive).

Patients referred for excessive video game use between 2012 and 2020

n=125

Exclusion n=28aa

No data on gaming practice (5)

No GD according to ICD-11 (14)

Outdated version of the UPPS impulsivity behaviour scale (9)

Inclusion n=97aa
Confirmation of GD according to the ICD

39% (n=37) patients with ADHD symptoms (MD=2)

19 patients <18ss ss78 patients ≥18 ss

42% (n=8) of patients had ADHD symptoms 38% (n=29) of patients had ADHD symptoms (MD=2)
Among them:

- Combined type: 69% (n=18)

- Inattentive type: 31% (n=8)

- Hyperactive/impulsive type: 0%

- MD: 3

Fig. 1. Flowchart
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Selected variables were compared with bivariate tests be-
tween patients with or without ADHD symptoms (Table 1).
Two-by-two comparisons were performed by means of two
sample t-tests for quantitative variables and Chi2 or Fisher’s
exact tests (when appropriate) for qualitative variables.
Second, variables significant at 0.20 in bivariate analyses
were included in the multivariate logistic regression, and
then variables nonsignificant at 0.05 were removed one at a
time, starting with the least significant variable (backward
procedure, Mickey & Greenland, 1989). The corresponding
odds ratios (ORs) and associated 95% confidence intervals
(95% CIs) were estimated to quantify the strength of the
association between the predictive factors selected and the
characteristics of interest.

Ethics

Participants were informed of the research and provided
written informed consent, including consent from parents or
guardians for the participants under age 18, prior to their
inclusion in the EVALADD cohort. The study was con-
ducted in accordance with Good Clinical Practice Guidelines
and the Declaration of Helsinki, with approval from the
Ethics Committee in 2012, amended in 2018.

RESULTS

Population characteristics

Among the 97 included patients, 91 (94%) were male. The
average age was 23 years old (SD 5 8). According to the

Mini International Neuropsychiatric Interview (Sheehan et
al., 1998), 49% of patients had major depressive disorder
(current or past), and 26 (27%) were at risk of suicide
(current or past). Among anxiety disorders, social phobia
was the most common, found in 21 patients (22%). Nicotine
use disorder was found in 30 patients (31%), and alcohol
and cannabis use disorders were found in 16 patients (17%).
No participant took methylphenidate, the only psychosti-
mulant available in France for ADHD treatment.

Presence of ADHD symptoms in patients with GD

The rate of ADHD symptoms in patients with GD was
estimated at 39% (SD 5 5, 95% CI [29–50]) (missing data
(MD), n5 2). Figure 1 shows the flowchart of our study and
details the rates of symptoms of ADHD by patient age.
These rates were 42% (95% CI [20–64]) in patients <18 years
old and 38% (95% CI [27–49]) in patients ≥18 years old
(MD 5 2). Among patients ≥18 years old, two-thirds pre-
sented a combined type, and one-third presented an inat-
tentive predominant type. None presented a hyperactive/
impulsive predominant type.

Factors associated with ADHD-GD comorbidity

The final multivariate logistic regression model (pseudo R2

5 0.24) revealed the variables that were significantly asso-
ciated with ADHD comorbidity in patients with GD: a
higher score on the dimension “negative urgency” of the
UPPS-P (OR 5 1.52 95% CI [1.25–1.85], P < 0.0001) and
low self-esteem as estimated by the RSE (OR 5 6.60 95% CI
[1.76–24.82], P < 0.005).

Table 1. Clinically relevant variables to explain the comorbidity of ADHD-GD (n 5 97)

Total (n 5 97) ADHDþ (n 5 37) ADHD- (n 5 58)
OR PMean (SD) or n (percentage)

SOCIODEMOGRAPHIC CHARACTERISTICS
Family history of addiction 61 (63%) 27 (73%) 33 (57%) 2.045 0.116
GAMING
VMQ – coping (/20) 15 (3.5) 17 (3.0) 14 (3.4) 1.279 0.001
VMQ – positive reinforcement (/20) 15 (3.1) 16 (3.1) 14 (3.1) 1.142 0.071
VMQ – social (/20) 9 (2.8) 10 (3.3) 9 (2.4) 1.161 0.059
PSYCHOPATHOLOGY
TCI – novelty seeking (%) 54 (20.9) 61 (20.7) 50 (20.1) 1.028 0.014
TCI – harm avoidance (%) 57 (24.7) 63 (22.6) 53 (25.4) 1.018 0.058
TCI – reward dependence (%) 51 (17.5) 50 (17.3) 52 (17.8) 0.993 0.570
TCI – persistance (%) 32 (28.0) 31 (30.4) 33 (26.5) 0.997 0.668
UPPS-P – negative urgency (/16) 10 (3.1) 12 (3.1) 9 (2.5) 1.421 0.00006
UPPS-P – positive urgency (/16) 11 (2.9) 12 (2.8) 10 (2.7) 1.340 0.0007
UPPS-P – lack of premeditation (/16) 9 (2.8) 10 (3.2) 8 (2.4) 1.216 0.016
UPPS-P – lack of perseverance (/16) 10 (3.1) 11 (3.2) 10 (2.9) 1.182 0.023
UPPS-P – sensation seeking (/16) 10 (3.3) 11 (3.4) 10 (3.1) 1.127 0.079
RSE – low (<30/40) 69 (73%) 32 (87%) 37 (64%) 3.632 0.020
LSAS – total (/144) 51 (27.3) 61 (27.0) 45 (25.6) 1.024 0.006
RSQ – secure (/25) 15 (4.4) 14 (4.3) 16 (3.5) 0.896 0.064

Variables in grey were retained to be entered in the multivariate logistic regression model (i.e., variables significant at 0.20).
Abbreviations: Videogame Motives Questionnaire (VMQ); Temperament and Character Inventory (TCI); Urgency, Premeditation (lack of),
Perseverance (lack of), Sensation seeking, Positive urgency (UPPS-P); Rosenberg Self-Esteem Scale (RSE); Liebowitz Social Anxiety Scale
(LSAS); Relationship Scales Questionnaire (RSQ).
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DISCUSSION

Main results

The objective of the study was to evaluate the presence of
ADHD symptoms among patients with GD diagnosed based
on the new ICD-11 criteria and then to identify the pre-
dictive factors of GD-ADHD comorbidity. The rate of 39%
is similar to rates found by Yen et al., in 2017 (39.1%) and
Ko et al., in 2008 (32.2%) among patients with IGD, despite
different diagnostic tests being used. Our results are also in
line with those of two other studies examined in the review
of Gonz�alez-Bueso et al. (2018). Panagiotidi et al. (2017)
found a significant correlation between the ASRS and the
Problem Video-Game Playing Test in 205 healthy adults
aged 27.4 years old on average (R2 5 0.22). Vadlin, �Aslund,
Hellstr€om, and Nilsson (2016) identified an association be-
tween symptoms of ADHD and problematic gaming in two
cohorts of 1868 and 242 Swedish adolescents in the general
population aged 12–18 (OR 5 2.43, 95% CI [1.44–4.11]).
The results of the other studies retained by Gonz�alez-Bueso
are difficult to compare with ours for several reasons: the
tests used to identify ADHD symptoms were different, the
sample comprised children and adults (the estimated prev-
alence of ADHD in children is almost twice that in adults),
and study designs were of different types.

The 39% rate of ADHD symptoms among patients with
GD is particularly high compared to those of other behav-
ioural addictions: 20–25% among patients with gambling
disorder (Fatseas et al., 2016), 25% among patients with sex
addiction (Reid, Carpenter, Gilliland, & Karim, 2011), and
one-third among patients with food addiction (Davis et al.,
2011). Contrary to these studies, we focused on a young,
treatment-seeking sample, which limits the comparison be-
tween them. However, beyond common vulnerability factors
between ADHD and diverse behavioural addictions (male
sex, neurocognitive traits such as deficient inhibitory con-
trol, poor decision making and attentional bias, for
example), this high prevalence could be explained by early
and easy access to gaming. Moreover, gaming can enhance
hyperfocus, which has been reported by many patients with
ADHD (Hupfeld, Abagis, & Shah, 2019). Video games offer
an immersive experience to patients while they remain
active, contrary to other addictive behaviours. This could
suggest to patients that some aspects of ADHD symptom-
atology may be positive (Sedgwick, Merwood, & Asherson,
2019). This comforting impression may act as a positive
reinforcer of gaming and explain the choice of that addiction
object for these patients.

Among the many factors evaluated as predictive of co-
morbid ADHD-GD, only high negative urgency and low
self-esteem were significant. Persons with a marked negative
urgency trait, when subjected to negative emotions, feel
compelled to act immediately, in an inadequate way, to
dispose of this trait (Anestis, Selby, & Joiner, 2007). In
gaming, high negative urgency has been found to be asso-
ciated with problematic use of MMO-RPGs in players
interviewed in cybercaf�es (Billieux et al., 2011). High

urgency was also a characteristic found in a cluster of gamers
displaying signs of problematic online gaming use (Billieux
et al., 2015). Emotional dysregulation is a core feature
associated with the clinical triad (inattention, hyperactivity,
impulsivity) of ADHD (Shaw, ArgyrisStringaris, Joel, &
Leibenluft, 2014) and is often neglected. Among patients
with ADHD, gaming could be used to fulfil an urgent need
to calm negative feelings.

Furthermore, among ADHD-GD patients, low self-
esteem could lead to the use of video games to feel accom-
plished, to feel control, or to reassure themselves of their
skills (King & Delfabbro, 2014). It can also provide an escape
from unpleasant feelings secondary to negative beliefs about
themselves, or it can provide support from their gaming
community.

Strengths and limitations

This study has several limitations. It is a French, single-
centre study. The cross-sectional design of our study limits
the interpretation of data and exploration of the causal link
between ADHD and GD. The sample size was small
compared to those of previous studies. This feature and our
design could have hindered the identification of other pre-
dictive variables of GD-ADHD comorbidity. ADHD evalu-
ation was heterogeneous between patients <18 and ≥18
years old. However, we decided to include younger patients
to enhance the size of our sample and to increase the scope
of our results. Furthermore, we used the VMQ, which is a
nonvalidated scale, to explore the motives of gamers.

These limitations are compensated by the strengths of
the work. We used a clinical sample of typical patients with
GD (only outpatients, the large majority were male, and they
were 24 years old on average at inclusion). GD was explored
clinically, not via self-assessment, as commonly done in
studies of gaming. The innovative nature of the study is
based on the use of the new ICD-11 definition for GD.
Moreover, evaluations of gaming and psychopathology
characteristics were based on a clinical interview. The ASRS
V1.1 and the WURS are both recommended for screening
ADHD, especially in a French sample (Weibel et al., 2020).
These scales, which have been mainly validated in the gen-
eral population, have a higher rate of false positives in
clinical samples. We were particularly stringent with patients
≥18 years old with a screening estimated positive if WURS
þ ASRS were both positive, as we complied with the con-
dition of use of ASRS (Kessler et al., 2005). This may have
limited the risk of over screening. Nevertheless, diagnosing
ADHD requires a clinical interview, and our procedure
permitted the identification of only ADHD symptoms.

CONCLUSIONS

The rate of ADHD symptoms among patients with GD was
estimated to be 39%. This association opens up new clinical
and therapeutic opportunities. First, the screening of ADHD
in patients with GD appears essential. Conversely, a rigorous
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evaluation of video game practice in ADHD patients seems
indispensable. This increased vigilance is legitimized by
specific efficient care that exists for ADHD. The early
identification/treatment of ADHD may help minimize its
functional impact on GD patients as well as mitigate
gaming-related damage. Moreover, patients suffering from
ADHD and GD seem to present low self-esteem and a
higher level of negative urgency, which can make them more
vulnerable to mood disorders (Sowislo & Orth, 2013) and
addictive disorders (Anestis, Selby, & Thomas, 2007),
respectively. In contrast, the evaluation of video game use in
ADHD patients could be useful for both prevention and
care. It might be relevant for some patients with ADHD to
add specific therapeutic tools targeted to GD (e.g., individual
or group cognitive behavioural therapy (King et al., 2017)) to
their medical care for ADHD.
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