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Introduction: The use of video games has become widespread worldwide.
Excessive use of video games is increasingly becoming a matter of concern,
particularly in patients diagnosed with Attention Deficit Hyperactivity Disorder
(ADHD). Currently, internet gaming disorder (IGD) is not included within the DSM-
5-chapter Disorders related to substances and addictive disorders.

Methods: This is a post-hoc descriptive naturalistic study comparing children and
adolescents diagnosed with ADHD with and without IGD. We used the 85% cut-
off point of the test ADITEC-V for video game addiction to split our sample of
ADHD patients into those with IGD (>=85%) and those without IGD (<85%).

Results: 13 (25%) out of the 51 children and adolescents with ADHD included
in our study had an IGD. Patients with IGD had a first contact with internet,
smartphones, and videogames at a very early age (5.67+3.31, 6.33+4.60, and
7.5042.61, respectively). However, only age at first contact with the internet
was statistically significantly different when comparing ADHD patients with
and without IGD (8.68+2.71 vs. 5.67+3.31, t=3.166, df=47, p=0.01). Different
neurodevelopmental, clinical, and neuropsychological measures converging
in impulsivity is a risk factor for IGD. Unexpectedly, we found no association
between IGD and poor academic achievement.

Discussion: Future studies may include randomized controlled trials for treating
IGD, the study of social adjustment as a protective factor against developing an
IGD, and the role of serious and non-serious video games in the development of
an IGD, among others. Additional research is clearly needed on IGD.

attention deficit and hyperactivity disorder, internet gaming disorder, academic
performance, children, adolescents

Introduction

With the advent of new technologies, the use of video games has become widespread
worldwide. Excessive use of video games is increasingly becoming a matter of concern. For
instance, 15% of young people spend three or more hours playing video games on a school day
(1). Indeed, there is increasing evidence that “Internet Gaming Disorder” (IGD) can
be considered a behavioral addiction (2-4). The Diagnostic and Statistical Manual of Mental
Disorders, fifth edition (DSM-5) did not include IGD within the chapter Disorders related to
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substances and addictive disorders, but expressed the current concern
by including IGD as a condition for further study in Section 3 (4).

These are several risk factors for IGD, including psychological
impairments such as impulsivity (5), attention problems or emotional
dysregulation (6), as well as lack of social and interpersonal skills (6,
7). In turn, Attention Deficit Hyperactivity Disorder (ADHD), the
most frequent neurodevelopmental disorder in childhood and
adolescence with a prevalence of 5% worldwide (8-10), is related to
impulsivity, attention difficulties and emotional dysregulation (11-
13), among others. The association between ADHD and IGD has been
increasingly studied in recent years. Some studies reported no
significant differences in the amount of time or frequency of play
between children with and without ADHD, but rather a more severe
addiction to IGD in children with ADHD (14). In a similar vein, other
studies have found that adolescents with ADHD and IGD have more
severe clinical ADHD, greater socio-emotional impairment, greater
withdrawal symptoms (15), and greater difficulties in recovery than
patients with IGD but not ADHD (16). In a previous study using the
cases (with ADHD) and controls (without ADHD) in this sample,
we found that the severity of hyperactivity/impulsivity symptoms and
IGD were moderately correlated (r=0.349, p=0.013), but the
correlation disappeared after controlling for the social domain. In
other words, good social adaptation buffered the relationship between
hyperactivity and IGD (17).

The main aim of this study is to explore whether or not children
and adolescents with ADHD and IGD as measured by the ADITEC
Video Games (ADITEC-V) Questionnaire (18) display a differential
profile compared to children and adolescents with ADHD but not
IGD. We hypothesized that: (1) hyperactivity/impulsivity measures are
associated with IGD; and (2) children and adolescents with ADHD
and IGD have poorer academic achievement than children and
adolescents with ADHD but not IGD.

Methods
Participants

Our study is a post-hoc descriptive naturalistic study comparing
children and adolescents diagnosed with ADHD with and without
IGD (17). The sample was recruited at the Puerta de Hierro University
Hospital in Majadahonda (HUPH-M). Fifty-one children and
adolescents diagnosed with ADHD between 7 and 17 years old were
recruited. None of the patients presented comorbidity with mental
retardation, generalized developmental disorders or other neurological
or psychiatric alterations that could compromise the cognitive
functioning of the participant.

Measures and procedure

All patients were evaluated using semi-structured diagnostic
interviews, including parent interviews, and a protocol including
sociodemographic and clinical data; the ADHD criteria of the
Diagnostic and Statistical Manual of Mental Disorders, 4th ed. (DSM-
IV); and some scales for assessing ADHD and IGD.

ADHD patients were divided into: (1) predominantly hyperactive/
impulsive type (ADHD/HI) or combined type (ADHD/C), and (2)
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predominantly inattentive type (ADHD/I). To evaluate the main
ADHD symptoms (impulsivity, hyperactivity and inattention),
we used the Spanish version of the Swanson, Nolan and Pelham Scale
for parents (SNAP-IV) (19, 20), and the Abbreviated Conner’s Rating
Scales for parents (CPRS-HI) (21). We used raw scores for both scales.
The SNAP-IV is one frequently used instrument for evaluating
treatment response. The SNAP-IV consists of an 18-item checklist
scored using a 4-point Likert scale (ranging from Not at All (0) to Very
Much (3) [range 0 to 54]). The CPRS-HI is a 10-item checklist, a well-
validated screening instrument for ADHD. This CPRS-HI consists of
10 behavioral statements rated on a 4-point Likert scale (global score
ranging from 0 to 30). A score of 15 or higher is considered a good
screening diagnostic cut-off point for diagnosing children with
ADHD (22). Furthermore, we also have information regarding a set
of different scales used routinely in the first evaluation of all patients.
Thus, we had information regarding executive functioning as
measured by the Behavior Rating Inventory of Executive Function
(BRIEF) (23). The BRIEF is a standardized, validated instrument that
assesses executive functioning, including 8 subscales comprising 2
indices and a Global Executive Composite (24). We also routinely
included the Conners Continuous Performance Test, 3rd Edition
(Conners CPT 3), which is a well-validated and standardized
computerized go/no-go and attention test measuring attention and
impulsivity (25). Results are described with different variables: correct
hits (number of cases where a response occurs in the presence of a
target); commission errors (number of cases where a response occurs
in the presence of a non-target); mean reaction time (hit reaction
time); and variability of hit reaction time (measured by standard
deviation). These indicators are recorded for every block and group.
Commission and omission errors measure impulsivity and inattention,
respectively. Finally, results from an IQ test conducted in the last
18 months were available for some patients. The IQ information came
mostly from the Wechsler Intelligence Scale for Children (WISC-
IV) (26).

We evaluated the IGD using the ADITEC Video Games
(ADITEC-V) Questionnaire, which provides information regarding
compulsive gambling, tolerance abstinence, interference with other
activities, and associated problems, and escape (Chdliz, Marco &
Choliz, 2016). We used the 85% cut-off point, which is different in
females (>=29) and males (>=55) to split our sample of ADHD
patients into those with IGD (>=85%), and those without IGD
(<85%). Furthermore, participating children’s parents filled out a
12-item (yes/no) questionnaire based on an adapted version of the
criteria used for the evaluation of behavioral addictions (Blasco-
Fontecilla et al., 2014). This strategy has been used elsewhere
(Kourosh, Harrington & Adinoff, 2010).

Finally, we included information regarding some laboratory
analyses routinely incorporated into the clinical history of ADHD
patients in our consultation.

Statistical analyses

We performed descriptive analyses of sociodemographic and
clinical variables comparing those with ADHD and with or without
IGD. We used y2 for ordinal and internal variables, and the ¢ test for
independent samples associated with the Levene statistic for equality
of variances to compare quantitative variables (ADHD with IGD vs.
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ADHD without IGD). The level of statistical significance was
established at p<0.05. After applying Bonferroni correction (55
comparisons), the final significance was p <0.001. We used the SPSS
software (v20 for Mac) for all analyses.

Ethics statement

The present study was carried out in accordance with the
Declaration of Helsinki. This study was approved by the local
Institutional Review Board (February 12, 2018; n° 03.18). Before
entering the study, both the parents (or legal guardians) and the
children were adequately informed, and agreed to participate
voluntarily. Informed Consent (IC) was obtained from both parents
(or legal guardians) and the children.

Results

Thirteen (25%) out of the 51 children and adolescents with
ADHD included in our study had an IGD. Children and adolescents
with ADHD and IGD had a first contact with internet, smartphones
and video games at a very early age (5.67+3.31, 6.33+4.60, and
7.50+2.61, respectively). Tables 1, 2 display the participants’
sociodemographic and neurodevelopmental characteristics, and some
medical and ADHD characteristics, including some results from
blood analyses, respectively.

We found that patients with IGD tended to suffer from a
predominantly hyperactive ADHD subtype in a larger proportion
than patients without IGD (see Table 2). Accordingly, we explored
which neuropsychological characteristics could be involved. We found
that the clinical scales and the CPT-3 commission parameters were
related to IGD, giving further support to the clinical finding
concerning the relationship between the hyperactive domain, and
IGD (see Table 3). Table 3 summarizes the neuropsychological profile
of ADHD patients with and without IGD.

Table 4 deals with the pattern of gaming use and related issues (for
instance, having holidays).

Table 5 summarizes parental responses to an ad hoc questionnaire
about the presence of a putative addiction to new technologies
(including IGD). Several of the questions were statistically related to
the IGD diagnosis. The first question evaluating the use of NT (Do
you think your child has an addiction to any of the following
technologies?) was affirmatively answered by all parents of children and
adolescents with ADHD who were displaying IGD.

Finally, Table 6 displays the relationship between IGD status and
a set of academic performance measures. We found not a single
statistically significant association.

Discussion

The present study reports several interesting findings that may
help in delineating a specific profile for those children and adolescents
with ADHD who display an IGD disorder. Interestingly, we found no
significant socio-demographic and neurodevelopmental differences
between ADHD patients with and without IGD, with the single
exception of age of walking (first steps), which was attained first by
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TABLE 1 Patient sociodemographic and developmental characteristics.

No IGD IGD Significance
(n=38) % (n=13) %
Gender (Female) 184 30.8 FET* p =0.439
Age 12.23+£2.71 11.11£2.77 t=1.279, df=49,
p=0.207

Country (Spain) 81.6 84.6 FETp=1
Ethnicity 86.8 84.6 FET p =0.643
(Caucasian)
Adopted (Yes) 13.5 23.1 FET p =0.413
Problems during 81.2 55.6 FET p =0.185
pregnancy (No)
Gestational 15.8 7.7 FETp=1
age <37 weeks
Problems during 10.3 28.6 FET p =0.244
pregnancy (Yes)
Low birth weight 2.7 0 FETp=1
(<1.5kg) (Yes)
Time (months) 9.63+15.03 3.31+£0.96 t=1.176, df=32,
lactating p=0.248
Problems during 6 0 FETp=1
childbirth (Yes)
Speech 45.7 38.5 FET p =0.750
Acquisition (>
2years old)
Age of walking 82.4 41.7 FET p =0.021
(First steps)
(>1years old)
Full control urine 19.4 25 FET p =0.695
sphincter >6years
old or older
Full control anal 5.9 8.3 FETp=1
sphincter >5years
old or older

*FET, Fisher’s Exact Test. Significant differences in bold.

children and adolescents with ADHD and IGD. As expected, we also
found a relationship between the hyperactivity subtype and IGD,
which was further supported by the clinical scales and some objective
measures of the CPT-3. Even more interesting, and in some sense,
intriguing, we unexpectedly found that patients with ADHD and IGD
displayed lower levels of blood ferritin and vitamin D. Another
interesting finding has to do with the pattern of gaming use and
related issues. Thus, we found that children with ADHD and IGD had
a first contact with the internet at a statistically significantly younger
age than those without IGD. Furthermore, they spend more hours a
day (both on school days and weekends) playing video games, but
these results must be interpreted cautiously given the small proportion
of patients answering these questions. But the most relevant finding
was indeed a negative, unexpected result: contrary to our thinking,
we found that children with ADHD and IGD did not have a
statistically significantly worse academic performance than those
without IGD.
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TABLE 2 Medical and ADHD antecedents, and blood analyses.

10.3389/fpsyt.2023.1136671

TABLE 3 Neuropsychological profiles.

No IGD [€]p) Significance
(n=38)% (n=13)%
Familial 20.7 61.1 FET p =0.001
antecedents of
mental disorders
Medical 36.6 333 FETp=1
antecedents
(Yes)
ADHD Subtype 432 76.9 FET p=0.054
(Hyperactive or
mixed)
Undergoing 38.9 69.2 FET p =0.104
multimodal

treatment (Drug

+

Psychotherapy)

Time (years) on 1.27+14 1.46+1.30 t=—0.416, df=43,

ADHD drug p=0.68

treatment

Cholesterol 154+30.27 163.73+29.45 t=-0.856, df=28,
(n=19) (n=11) p =040

Triglyceride 58.82+28.34 71.6+35.2 t =—1.034, df=25,
(n=17) (n=11) p=0.311

Ferritin 41.29+16.08 29.67+£8.21 t=2.020, df=24,
(n=17) (n=9) p=0.06

Vitamin D 75.93+20.59 55.95+7.86 t=2.932, df=26,
(n=18) (n=10) p=0.01

TSH 1.92+0.8 2.34+0.76 t=—1.343, df=26,
(n=18) (n=10) p=0.191

% Eosinophils 4.98+3.13 4.88+2.97 t=-0.92, df=28,
(n=19) (n=11) p=0.927

IgE 246.76 £526.31 798.65+1379.73 t=—1.454, df=24,
(n=16) (n=10) p=025

FET: Fischer’s Exact Test. In italics, comparisons which reached significance before applying
Bonferroni correction. In bold, comparisons which remained significant after Bonferroni
correction.

The first interesting finding of the present study is the lack of
association of most socio-demographic and clinical data with the
presence of IGD, giving further relevance to the few associations
reported. Thus, our findings suggest that children and adolescents
with ADHD and with or without IGD are not very different in terms
and ADHD
characteristics. However, compared with children and adolescents
with ADHD but not IGD, ADHD children and adolescents with
ADHD and IGD: (1) began walking at a younger age; (2) had
predominantly hyperactive/impulsive type (ADHD/HI) or combined

of sociodemographic, neurodevelopmental,

type (ADHD/C) ADHD, using converging data coming from clinical
data, scales (higher scores on the hyperactivity part of the SNAP-IV
scale), and objective measures (higher scores only in commissions, a
measure of impulsivity). This last finding is in keeping with the
literature, as some have suggested that impulsivity explains the
relationship between ADHD and IGD (17, 27); (3) had a different
pattern of gaming, characterized by a lower age at first contact with
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No IGD IGD (n=13) Significance
(n=38) (n) (n)
Intelligence 104.36£16.35 97.87£19.57(8) t=0.913, df=28,
quotient (22) p=037
Verbal quotient 104.09+18.91 97.87+19.57 t=1.335,df=16,
(22) p=02
Working memory 102.56 +£16.05 104.5+7.94 (4) t=-0.226,df=11,
9) p=0.82
Processing speed 100+10.44 (10) 90.2+14.86 (5) t=1.494, df=13,
p=0.16
Perceptual 107.9+18.86 88.5+14.15 (4) t=1.842,df=12,
reasoning (10) p=0.09
SNAP-IV 6.89+2 6.4+3.13 t=0.581, df=37,
(inattention) p =056
SNAP-1IV 3.96+2.95 6.7+2.54 t=-2.106, df=35,
(hyperactivity) p=0.01
CPRS 13.7+4.92 19.14+6.82 t=-2.280, df=25,
(screening) p=0.03
BRIEF global 84.89+31.96 110.2+38.05 t=-1.518,df=22,
score p=0.14
CPT-3 response 52.25+9.93 60.28 £13.94 t =—1.946, dr=38,
style p=0.06
CPT-3 49.82+8.5 48.28+20.3 t=0.482, df=38,
detectability p=0.63
CPT-3 omissions 50.7+12.32 61.18+£25.18 t=-1.733, df=,
p=026
CPT-3 41.02+5.3 48.22+8.41 t=2418, df=38,
commissions p=0.01
CPT-3 51.23+10.29 48.95+4.63 t=0.641, df=38,
Perseverations p=0.52
CPT-3 HRT 57.64+11.32 62.64+18.53 t=-1.002, df=38,
p=0.32
CPT-3 HRT 52.5+11.73 55.91+14.99 t=-0.720, df=38,
standard p=048
deviation
CPT-3 variability 49.89+9.97 116.51+191.57 t=-2.005, df=37,
=036
CPT-3 HRT 53.72+£9.72 47.89+23.4 t=1.110. df=38,
block change p=027
CPT-3 HRT 53.3+13.4 50.61£19.55 t=0.477, df=38,
interstimulus p=0.636
interval change

BRIEF, Behavior Rating Inventory of Executive Function; CPRS, Conners’ Rating Scale for
Parents; CPT-3, Conners’ Continuous Performance Test 3rd Edition; HRT, Hit Reaction
Times; IGD, Internet Gaming Disorder; SNAP-IV, Swanson, Nolan and Pelham Scale for
parents. In italics, comparisons which reached significance before applying Bonferroni
correction. In bold, comparisons which remained significant after Bonferroni correction.

the internet (but not with video games), and spent more hours on
video games both during school days and weekends. Something which
is worrisome is that all children and adolescents included in this study
reported having gotten their first contact with new technologies
(either smartphones, video games, or the internet) before they were 9
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TABLE 4 Pattern of gaming use and related issues.

NoIGD % IGD % (n) Significance
(n)

Age at first 6.97+3.39 7.50+2.61 t=-0.491, df=47,
contact with p=058
video games
Age at first 7.30+5.40 6.33+4.60 t=0.555, df=47,
contact with p=055
smartphones
Age at first 8.68+2.71 5.67+3.31 t=3.166, df=47,
contact with p=0.01

internet

Hours a day 0.93+2.60 (34) 2.59+5.69 (12) t=-1.363, df=44,
(school days) p=0.348
social net

Hours a day 0.43+1.13(7) 4.25+8.5(4) t=-—1.221,df=9,
(weekend) social p=044

net

Hours a day 0.86+1.13 (35) 1.57+1.43 (12) t=-1.722, df=45,
(school days) p=0.08
video games

Hours a day 2.04+1.25(7) 5,25+2.06 (4) t=-3.256,df=9,
(weekend) video p=0.04
games

Having holidays 62.2 33.3 FET p =0.104

(2 times or more

per year)

In italics, comparisons which reached significance before applying Bonferroni correction. In
bold, comparisons which remained significant after Bonferroni correction.

years old. Guided by the concern surrounding the way children use
smartphone technologies and the internet, the European Commission
conducted a study under the program “Strategies for a Better Internet
for Children,” which started in May 2012 (28). The authors reported
that “the average age of first contact with information technologies
was around 9years” On the other hand, it was also expected to find
that IGD patients would spend more time playing video games. Video
games provide quick, immediate rewards, and an artificial living
environment where children and adolescents can escape from daily
problems (29). Furthermore, a recent meta-analysis reported that
gaming time was one risk factor for IGD (30). In any case, the patients
with IGD in our study averaged 18.85h of gaming a week, clearly
below the average time for disordered gaming of 34.53h of gaming a
week within the APA framework (31).

Another interesting finding was the association between low
ferritin (marginally statistically non-significant, but clearly of clinical
relevance) and vitamin D with IGD status. Regarding serum ferritin,
the relationship between low blood ferritin levels and ADHD is
controversial, with positive and negative studies (32-34). Furthermore,
serum ferritin has been inversely correlated with baseline inattention,
and hyperactivity/impulsivity (35). Regarding vitamin D, the low
blood vitamin D in our IGD patients could be explained by the fact
that, by spending more time playing video games, they could
be spending less time doing outdoor activities, with less sun exposure.
A recent meta-analysis of observational studies concluded that there
is an inverse association between serum 25(OH)D and ADHD in
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young patients (36). Furthermore, low serum vitamin D has also been
related to impulsivity in patients with eating disorders (37). These
studies give support to vitamin D supplementation to vulnerable
populations (38). However, in a mixed-design study using both
human and mice data, the authors concluded that higher anxiety level,
hyperactivity level and aggressiveness were reported both in
participants with either low or high vitamin D level, suggesting a “U”
relationship between serum vitamin D concentration and behavior,
emotion, and attention (39).

Finally, another interesting result is that the ad hoc questionnaire
that we used to evaluate a putative addiction to new technologies
performed well in discriminating which patients have IGD. Indeed,
100% of the parents of those children and adolescents with ADHD
and IGD as measured by the ADITEC-V were rated as having an
addiction to new technologies. In addition, item 10 (Has your child
gotten into trouble at school/work/home due to new technologies?) was
not associated with IGD status. This finding was in keeping with the
most interesting finding of the present study: a lack of association
between IGD and academic performance. A priori, and based on the
literature suggesting that excessive gaming may be associated with
decreased academic achievement (40-43), we expected to find such a
relationship. However, our findings are more in keeping with the
negative results reported in a study of 228 medical students (44). The
authors found the classic association between male gender and IGD,
but did not find a relationship between IGD and academic
achievement. Some studies suggest that the negative relationship
between IGD and academic achievement may be mediated by
academic engagement: dedicating much time to video games takes
time away from studying. However, children with ADHD tend to
show lower levels of academic engagement (45, 46) regardless of
whether or not they suffer IGD. This lack of difference between
patients with ADHD with or without IGD in academic performance
is likely due to the small sample size, but it is also possible that children
with ADHD would tend to avoid doing homework and studying, be it
through problematic use of video games or some other way.

Furthermore, as we suggest in a recent quasi-systematic review,
video games can be either angels or demons (47). Indeed, several
recent studies suggest that video games may help children and
adolescents with or without ADHD in improving poor social skills.
Although the influence of video games on children’s mental health is
usually negatively perceived, a recent study with 3,195 children aged
6-11years old reported that high video game use was associated with
1.75 times the odds of high intellectual functioning, and a decreased
risk of peer relationship problems (48). Moreover, a randomized trial
with 69 children aged 7-1lyears old with poor social skills
demonstrated that those children assigned to treatment with an
interactive online adventure game for 9 weeks improved significantly
more than the waiting list controls “in social literacy, social anxiety,
bullying victimization, and social satisfaction” (49). In addition,
playing video games increases synaptic dopamine, and “internet video
game playing might be a means of self-medication for children with
ADHD” (50). However, a meta-analysis of 101 studies (51) showed
negative effects, although minimal, of video games on academic
performance, prosocial behavior, and aggression.

Some limitations should be mentioned. The main limitation is the
small sample sizes and the subsequent low statistical power.
Conclusions regarding lack of differences should be taken cautiously.
In turn, the differences which remained significant despite the small
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TABLE 5 Ad hoc questionnaire about a putative ANT (parents).

No VG addiction n (%)

10.3389/fpsyt.2023.1136671

VG addiction n (%)

Significance

1. Do you think your child has an addiction to any of the following 27 (71.1) 13 (100) FET p=0.046
technologies? (Yes)

2. Has your child gotten the urge to use new technologies (smartphone, 13 (38.2) 7 (70) FET p =0.147
video games, or the internet) to relieve tension, relax, or decrease

psychological distress in the past year? (Yes)

3. Has your child been using new technologies more frequently or for 20 (58.8) 8(80) FET p =0.283
longer duration than initially planned? (Yes)

4. Does your child have a persistent desire to quit the use of new 14 (41.2) 9(90) FET p=0.010
technologies, but is unable to stop? (Yes)

5. Has your child ever missed or reduced a social engagement, work, 14 (41.2) 6 (60) FET p =0.472
school, or other recreational activities because he/she was involved in

activities related to new technologies? (Yes)

6. Does your child continue using new technologies despite knowing the 23 (67.6) 10 (100) FET p=0.046
problems related to its use? (Yes)

7. Has your child tried to stop using new technologies, but is unable to do 18 (52.9) 9(90) FET p =0.062
so or it took him/her a lot of effort? (Yes)

8. Do you feel that your child needs to spend more and more time on new 11 (32.4) 8 (80) FET p=0.011
technologies in order to feel good, less anxious, or emotionally fine? (Yes)

9. Does your child feel a strong desire to use new technologies even 18 (52.9) 10 (100) FET p=0.007
without any particular reason? (Yes)

10. Has your child gotten into trouble at school/work/home due to new 14 (42.2) 4 (40) FETp=1
technologies? (Yes)

11. Does your child use new technologies in situations in which it is 6(17.6) 4 (40) FET p =0.199
physically hazardous? (i.e., crossing a road while using smartphone) (Yes)

12. Does your child feel bad, anxious or annoyed when he/she wishes to 17 (50) 10 (100) FET p=0.004
use new technologies but cannot do so at the time? (Yes)

In italics, comparisons which reached significance before applying Bonferroni correction. In bold, comparisons which remained significant after Bonferroni correction.

TABLE 6 Academic impact of IGD.

IGD (n=38) % IGD (n=13) % Significance
Repeating at least one school year 25 30.8 FET p=0.723
Teaching support at school (Yes) 34.3 41.7 FET p=0.773
Adapting early childhood curriculum at school (Yes) 28.6 41.7 FET p =0.481
Teaching support at home (Yes) 40 41.7 FETp=1

In italics, comparisons which reached significance before applying Bonferroni correction. In bold, comparisons which remained significant after Bonferroni correction.

sample size and the Bonferroni corrections are presumably quite large,
but their generalization beyond samples similar to ours is not
guaranteed. Also, there are some other limitations which should
be taken into account. First, our study is cross-sectional. Accordingly,
bias may affect our results, and establishing causal links is not possible,
being confronted with the classic chicken and egg dilemma. Secondly,
the small sample size meant may have compromised some results that
did not reach statistical significance. Thirdly, we based our IGD
diagnosis on the 85% cut-off point of a relatively new questionnaire
only available in Spanish, the ADITEC-V. However, the ADITEC-V
correlated with item 10 of the ad hoc questionnaire, and all results are
very consistent. Finally, the use of an ad hoc questionnaire (based on
modified DSM-IV-TR criteria for substance dependence) for parents
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to evaluate their perceptions of the use of video games by their
children is a strategy that has been used for evaluating other behavioral
addictions, such as tanning (52, 53).

Conclusion

Most parents of children and adolescents with ADHD were
concerned that their children may have an IGD. However, only 25%
met the criteria for IGD used in our study. Interestingly, our study
strongly suggests that IGD was associated with several risk factors that
focus on the relationship between the hyperactivity-impulsivity
domain of ADHD and IGD from different and converging
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perspectives. Regarding video gaming time, we found that children
and adolescents with ADHD and IGD had a particular gaming profile
characterized by a first contact with the internet at a younger age, and
a more abusive pattern of use of video games. Another interesting
finding was that patients with ADHD and IGD displayed lower levels
of blood ferritin and vitamin D. Finally, we found that children with
ADHD and IGD did not have a statistically significantly worse
academic performance than those without IGD. Indeed, estimates for
the length that IGD can last vary widely, but the reasons behind it are
unclear (54).

Future directions for research may include, among others: (1)
the development of randomized controlled trials for treating IGD
in patients with (or without) ADHD; (2) the study of social
adjustment as a protective factor against developing IGD; (3) the
study of serious and non-serious video games in the development
of an IGD; and (4) the study of how some characteristics of video
games (i.e., gaming time, frequency of play, etc.) interact with
clinical and neuropsychological characteristics of children and
adolescents with ADHD. Additional
needed on IGD.

research is clearly
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