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ABSTRACT

One of the issues that have risen in the past few decades due to excessive use of technological advances is internet gaming
disorder (IGD). Past research has concluded that there is a negative association between IGD and exercise as well as a positive
association between IGD and attention deficit hyperactivity disorder (ADHD). However, the existing studies on these sub-
jects are scarce. Furthermore, researchers have showcased that symptoms of depression, anxiety, and stress are positively
associated with IGD and ADHD but negatively associated with exercise. Consequently, maybe these symptoms mediate the
relationships between IGD, exercise, and ADHD. The purpose of the present study is to investigate the relationship between
IGD and exercise as well as between IGD and ADHD. A correlational study was conducted on 515 adults through Google forms.
The Internet Gaming Disorder Scale-Short-Form was used to detect IGD symptoms, the Leisure-Time Exercise Questionnaire
was utilized so as to evaluate participants’ —leisure-time exercise habits, and the Barkley Adult ADHD Rating Scale was used to
assess ADHD symptoms. Furthermore, the Depression, Anxiety, and Stress Scale-21 was utilized to evaluate symptoms of de-
pression, anxiety, and stress. It was found that there is a negative correlation between IGD symptoms and leisure time exercise
as well as a positive correlation between IGD symptoms and ADHD symptoms. Moreover, when taking all the variables that
were examined into consideration, it was indicated that inattention symptoms and impulsivity symptoms were significantly
associated with IGD symptoms whereas symptoms of depression were partially and significantly mediating the association
between IGD symptoms and Attention deficit as well as the association between IGD symptoms and Impulsivity. The findings
of the current study suggest that people who deal with IGD symptoms tend to exercise less in their free time. Additionally,
people with more IGD symptoms display not only more ADHD symptoms, symptoms of inattention and impulsivity specifi-
cally, but also more symptoms of depression. Therefore, clinicians should evaluate the possible coexistence of such symptoms
when treating people with IGD, in order to prevent as well as treat more efficiently IGD and its consequences.
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Introduction ty maintaining a balance whilst using new technologies,
serious mental and physical health problems could arise.
internet gaming disorder (IGD) which affects roughly 3%
of the global population is one of those.? In DSM-5, IGD
ments. In Europe, around 50% of people aged 6 to 64 s included in the category “Conditions for further study”,
play video games.! However, when people have difficul-  hence at present, it is not officially recognized as a disor-

Internet gaming is an activity that has grown popular in
the last few years along with new technological achieve-
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der.? The recommended criteria include preoccupation
with gaming, tolerance, withdrawal symptoms, and ina-
bility to reduce gaming. Symptoms also include giving up
or losing interest in previously enjoyed activities due to
gaming, continuing gaming despite problems, deceiving
people regarding the amount of time spent gaming, us-
ing gaming as a relief from negative feelings, as well as
jeopardizing or losing a job or a relationship due to gam-
ing. A diagnosis would require five or more criteria to be
present for over a year.> Gaming Disorder was also recent-
ly recognized by the World Health Organization and simi-
lar criteria were proposed.*

Internet gaming being a sedentary activity could be a
good candidate as a counterpart correlate of exercise. A
longitudinal study concluded that there is a reciprocal
relationship between exercise and IGD,* whilst a study
regarding the efficacy of various interventions for IGD
found that the intervention that included exercise was
more effective.

IGD, which is characterized by behavioral problems
and impulsive behavior, could also be related to atten-
tion-deficit/hyperactivity disorder (ADHD).” Various
studies show that ADHD symptom severity correlates
with higher levels of IGD symptoms.2"" Regarding the
relationship between the two conditions, a systematic
review concluded that it is still unclear and that it needs
to be further studied.?

Concerning the relationship between exercise, ADHD,
and IGD, there are few studies that examine the poten-
tial variables mediating their relationship.''> However,
symptoms of depression, anxiety, and stress have been
previously correlated with IGD symptoms, as well as
with ADHD symptoms and exercise. Regarding IGD, in
particular, it was found that more severe IGD symptoms
correlated with increased symptoms of depression,
stress, and anxiety, as well as generalized anxiety disor-
der symptoms.’*"'® Moreover, research has shown that
high anxiety levels were a risk factor for IGD symptoms.”
A longitudinal study that examined the direction of the
relationship between IGD symptoms and symptoms of
depression concluded that more severe symptoms of
internet gaming at the beginning of the study or their
following increase correlated with increased symptoms
of depression two years after.’®

Furthermore, symptoms of depression, anxiety, and
stress have been found to be negatively correlated with
exercise in both clinical and general populations.’-?'
This relationship seems to be bidirectional, meaning
that people with high levels of symptoms of depression,
anxiety, and stress were less likely to exercise, whereas
people that exercised more were less likely to have such
symptoms.?>?> Nevertheless, other researchers found

that exercise and symptoms of depression, anxiety, and
stress were not related.?*?

Finally, symptoms of depression, anxiety, and stress
were also correlated with ADHD symptoms. It has been
shown that such symptoms correlated positively with
ADHD symptoms in both clinical and non-clinical sam-
ples.?-% Also, ADHD symptoms have been found to in-
crease the risk of future depression,*°*! although some
studies did not demonstrate any correlation between
such symptoms and ADHD symptoms.3?

The purpose of the present study was to examine: (a)
the relationship between IGD symptoms and leisure-time
exercise, and (b) the relationship between IGD symptoms
and ADHD symptoms. Another purpose was to examine
whether symptoms of depression, anxiety, and stress me-
diate the above-mentioned relationships. It was hypoth-
esized that there will be a negative correlation between
IGD symptoms and exercise, and a positive correlation be-
tween IGD symptoms and ADHD symptoms. Furthermore,
it was hypothesized that symptoms of depression, anxie-
ty, and stress will mediate these relationships.

Material and Method
Sample

Participants were Greek-speaking adults over 18. A
total of 517 people showed interest in the study; two
people did not consent and therefore withdrew from
the study (N=515; men: 443, women: 70, non-binary:
2). Age range was 18-50 years; the mean age was 26.8
years (SD=17.6).

Procedure

The study was an online cross-sectional study and was
conducted from September 2021 to February 2022. It
was based on a mixture of convenience and snowball
sampling. The information sheet, as well as the ques-
tionnaires, were online Google forms and were posted
by the researcher on various groups regarding internet
gaming on Facebook.com. Those interested in partic-
ipating in the study had first to read the information
sheet and then fill in the consent form; if over 18 years,
they could have access to the questionnaires. The study
was anonymous, and the participants did not have to
disclose any personal data.

Measures
Demographic characteristics questionnaire

This questionnaire, which was developed for the pur-
pose of the current study, includes questions about gen-
der, age, residence, education, marital status, and work
status.



Internet Gaming Disorder Scale-Short-Form

The Internet Gaming Disorder Scale-Short-Form is a
brief psychometric tool that was based on the DSM-5
proposed criteria for IGD.33 This non-diagnostic IGD
instrument assesses the severity of online and offline
gaming symptoms and their consequences during a
12-month period. The nine items of the scale are rated
on a 5-point Likert scale (1 “Never”to 5 “Very often”). The
total score is obtained by summing up all the answers
(score range from 9 to 45), with higher scores indicating
higher levels of IGD symptoms.** A Greek version of the
scale was utilized, which resulted from the back transla-
tion by C.M., K.T. and T.P. The alpha coefficient was 0.83
in the current study.

Leisure-Time Exercise Questionnaire

This questionnaire assesses habits regarding lei-
sure-time exercise for the past week.3*3 It consists of
three questions and each one addresses a different kind
of exercise: strenuous exercise, moderate exercise, and
mild/light exercise. The alpha coefficient was 0.50 in the
current study.

Barkley Adult ADHD Rating Scale

The scale is based on the DSM-4 criteria for ADHD and
consists of 18 questions concerning ADHD symptoms
over the past six months. The answers are given on a
4-point Likert scale (range: 0 “Never or Rarely” to 3 “Quite
often”); a score >2 indicates the presence of a symptom.3
For the needs of the present study, the questions regard-
ing hyperactivity and impulsivity were divided into two
subscales: the hyperactivity subscale with five questions
and the impulsivity subscale with four questions. The sub-
scales that were finally used for the statistical analyses
were the following: attention deficit (0 to 9 points), hyper-
activity (0 to 5 points), and impulsivity (0 to 4 points), as
used in previous studies.’” The suggested cut-off scores
for each subscale were not taken into consideration and
the scale was treated as dimensional and not categorical
since the assessed traits don't provide a diagnosis.*’ The
alpha coefficient was 0.95 in the current study.

Depression, Anxiety, and Stress Scale-21, DASS-21

A short version of the 42-item scale was used to eval-
uate the negative affective conditions of depression,
anxiety, and stress.?®3° It consists of 21 four-point Likert
questions (range: 0 “Applied to me to some degree, or
some of the time” to 3 “Applied to me very much, or
most of the time”). The scale consists of three subscales:
depression, anxiety, and stress subscales. The alpha co-
efficient was 0.95 in the current study.
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Statistical analyses

All statistical analyses were performed with IBM SPSS
26.0. A Kolmogorov-Smirnov test of inferential normality
was conducted in order to determine whether the data
were normally distributed or not. The data for all scales
were found to be normally distributed. Pearson r was used
to check correlations between leisure-time exercise and
IGD symptomes, as well as between ADHD symptoms and
IGD symptoms. In order to check the mediating role of
depression in the association between ADHD symptoms
and IGD symptoms, a hierarchical linear regression analy-
sis was conducted. In the first step, ADHD symptoms were
included and in the second step, the depression scale was
added to the model. Sobel test was used to evaluate the
significance of depression’s mediating role.

Results

The sociodemographic characteristics of the sample
are shown in table 1. The majority of the participants
lived in Athens, were university graduates or students,
and were not married.

Table 1. Sociodemographic characteristics of the sample.

Characteristic n (%)

Total sample 515 100

Gender Male 443 86

Female 70 13.6

Non-binary 2 0.4

Residence Athens 262 50.9

Thessaloniki 62 12

City (over 200.000 residents) 25 4.9

Town (50.000-200.000) 99 19.2

Village (up to 50.000) 67 13

Educational =~ Compulsory 4 0.8
level

High school 63 12.2

Post-secondary education 87 16.9

University 276 53.6

Master’s degree 85 16.5

Family status Not married 395 76.7

Married 69 13.4

Cohabitation 47 9.1

Divorced 3 0.6

Widower 1 0.2

Employment  Unemployed 42 8.2

Employed in public sector 34 6.6

Employed in private sector 163 31.7

Self-employed 60 1.7

Pensioner 2 0.4

Housekeeper 2 04

Student 212 41.2
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Pearson correlations showed that there was a weak neg-
ative correlation between IGD symptoms and leisure-time
exercise, whereas there was a moderate positive correla-
tion between IGD symptoms and ADHD symptomes. Also,
there was a moderate positive correlation between IGD
symptoms and attention deficit symptoms, and hyperac-
tivity symptoms, whereas there was a weak positive cor-
relation between IGD symptoms and impulsivity symp-
toms. Moreover, Pearson correlations showed that there
was a moderate positive correlation between symptoms
of depression, anxiety, and stress and IGD symptoms
and a strong positive correlation between symptoms of
depression, anxiety, and stress,s and ADHD symptoms.
However, there was a weak negative correlation between
depression and anxiety symptoms and leisure-time exer-
cise, as it has been summarized in table 2.

Furthermore, when hierarchical linear regression was
conducted it was found that, at 1st step, attention defi-
cit and impulsivity were significantly positively and in-
dependently associated with IGD symptoms (table 3). In
the 2nd step, when depression was added in the model,
attention deficit and impulsivity remained significant-
ly associated with IGD symptoms, also, depression was
found to be significantly and positively associated with
IGD symptoms. Thus, depression was partially mediat-
ing the association between IGD and ADHD symptom:s.

More specifically, after the Sobel test, it was found that
depression was partially and significantly mediating
the association between IGD symptoms and Attention
deficit (p<0.001) as well as the association between IGD
symptoms and Impulsivity (p<0.001).

Discussion

In the past few decades, IGD has gained the interest
of the scientific community as it needs to be clarified
as a diagnosis. In the present study, it was found that
there is a negative, albeit weak correlation between IGD
symptoms and leisure-time exercise. This is in line with
previous studies that have shown that there is a nega-
tive correlation between exercise and addictions to new
technologies.**#

Furthermore, it was found that there is a moderate
positive correlation between IGD symptoms and ADHD
symptoms, which corroborates existing studies.®"4? |t
is also worth noting that there was a moderate positive
correlation between IGD symptoms attention deficit
symptoms and hyperactivity symptoms. This is in line
with previous researchers that have found that when
examining inattention and hyperactivity symptoms,
there is a stronger relationship between inattention
symptoms and symptoms of internet addiction.*? Hence,

Table 2. Correlations between IGD and Leisure-time exercise, ADHD symptoms, Attention deficit, Hyperactivity, Impulsivity, Means,

and Standard Deviation.

1. 2. 3. 4. 5 6 7. 8 9 Mean SD
1.1GD 1 18.71 6.41
2. Leisure-time exercise -0.11* 1 38.73 27.54
3. ADHD symptoms 0.43**  -0.06 1 2.53 3.35
4. Attention deficit 0.41**  -0.08* 0.93** 1 1.29 1.89
5. Hyperactivity 0.35**  -0.04 0.83** 0.64** 1 0.76 1.13
6. Impulsivity 0.29**  -0.01 0.74** 0.54** 0.48** 1 0.48 0.90
7. Depression 0.38**  -0.09* 0.56** 0.53** 0.55%* 0.29** 1 10.61 11.14
8. Anxiety 0.36**  -0.11%* 0.60** 0.53** 0.59%* 0.39%* 0.69** 1 6.33 7.94
9. Stress 0.34**  -0.07 0.64** 0.56** 0.62** 0.44** 0.75** 0.76** 1 10.42 9.84
IGD: Internet gaming disorder, ADHD: attention deficit hyperactivity disorder, *p<0.05, **p<0.001
Table 3. Hierarchical regression analysis with IGD as dependent variable.
Model Independent Unstandardized B S.E. Standardized t p

variables Beta
1% step Attention deficit 1.23 0.16 0.36 7.60 <0.001
F(2,512)=54,90; p<.001; R?=.17 Impulsivity 0.67 0.34 0.10 1.99 0.047
2" step Attention deficit 0.82 0.18 0.24 4.58 <0.001
F(3,511)=46.12; p<.001; R?=.21 Impulsivity 0.67 0.33 0.09 2.03 0.043
Depression 0.13 0.03 0.23 4.87 <0.001

IGD: Internet gaming disorder, S.E.: Standard error



maybe inattention is part of ADHD that could explain its
relationship with addictions to new technologies whilst
hyperactivity could explain its relationship with IGD in
particular. Moreover, it was found that there was a weak
positive correlation between IGD symptoms and impul-
sivity symptoms, which is in contrast with previous re-
search that has shown a negative correlation between
impulsive elements and dysfunctional internet behav-
ior.# Maybe impulsive elements are only positively cor-
related with IGD symptoms and not with addictions to
new technologies in general. People with ADHD often
exhibit behavioral inhibition deficits and need an imme-
diate reward.**> Thus, they may have trouble controlling
their gaming behaviors making them a high-risk group
for IGD. Furthermore, gaming may become a way of
dealing with negative emotions.*

Additionally, symptoms of depression, anxiety, and
stress were positively correlated with IGD and ADHD
symptoms, which is in line with previous studies.’-16.26-2
It is worth noting that there was a weak negative cor-
relation between depression and anxiety symptoms
and leisure-time exercise, which corroborates existing
studies.’®*' However, no correlation was found between
stress symptoms and leisure-time exercise, which con-
trasts with previous researchers.?’ This differentiation
could be attributed to the sample characteristics, since
our sample was non-clinical.

Also, in our sample it was found that only attention
deficit and impulsivity symptoms were significantly pos-
itively and independently associated to IGD symptoms,
whereas hyperactivity was not. This is in line with previ-
ous findings that emphasize the importance of impulsiv-
ity symptoms in differentiating between adults with an
ADHD diagnosis and adults with a comorbid condition.*”
Regarding our findings about attention deficit and im-
pulsivity, they are in line with the conclusions reached
by previous studies, which showed that both inatten-
tion and hyperactivity symptoms had significant pos-
itive correlations with internet addiction symptoms.*
However, there was a stronger relationship between at-
tention deficit symptoms and internet addiction. Thus,
symptoms of inattention may explain the relationship
between ADHD and internet addiction, and between
ADHD and IGD by extrapolation.
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MEPIAHWH

‘Eva amd ta {nTrApata mou €xouv TPOKUYPEL TIG TEAeUTaiEG SeKaETIEG AOYW TNG UTIEPBOAIKAG XPHONG TWV TEXVOAOYIKWYV ETIITEVY-
patwy gival n dtatapayn dtadiktuakou mmatxvidiol (AAM). Al tnv umdpxouoa BiRAloypagia TTPOKUTITEL TTWG UTIAPXEL Apvn-
TIKA ouvoxétion TnG AAM pe Tn cwpatikh doknon Kat BTk cuoxétion tng AAM pe tn dtatapayr EANEIMUATIKAG TTPOCOXNG
Kal uTePKIVNTIKOTNTAS (AEMY). EVTOUTOLG, Ol OXETIKEG UTTAPXOUOEG MENETEG Eival ENAXIOTEC. ETiong, TponyoUEVOL EPELVNTEG
KOTESEIEAV TWE TA CUMMTWHATA KATABAYNG, AyXoug Kat oTpeG mapouoidlouv BeTIKA ocuoxétion pe tn AAM kat T AEMY Kat
apPVNTIKA CUCXETION ME TN OWUATIKA doKknon. Emopévwg, iowg Ta ev Adyw cupntwpata Stapecolafolv oTIG OxEOELG HeTASY
AAT, cwpaTIKAG doknong Kat AEMY. O otoxo¢ TNG mapoloag HEAETNG gival va SlepeUVOEL TIC OXETEIG LETAED AAT CWMATIKAG
aoknong kat AEMY. Mpaypatomotinke cuyxpovikn PeAéTn o€ Seiypa 515 evnAikwv péow Google forms. Ma tnv avixveuon
ouunTwuatwy AAM xpnotpomotridnke n KAipaka dtatapayng StadikTuakou matxvidiov-Z0vToun pop®r, yia tTnv afloAoynon
TNG OWHATIKAG AoKnong alomolOnke 1o EpwTtnUATOAOYIO CWHATIKAG AoKnong EAeVBEpPOL XpOvou, evw yia TNV aglohdynon
oupnmtwudatwy AEMY éyve xprion tng KAipakag a§lohoynong AEMY evnAikwv tou Barkley. la tnv e€€taon twv cupntwudtwy
KaTdOMng, dyxoug Kal otpeg Xpnotpomotridnke n KAipaka katdOMyng, dyxoug Kal otpec-21. Bp€Onke mwg udpxel apvNTIKN
OUOXETION PETAEY TWV CUUMTWHATWY AAT KAl TNG CWHATIKNAG A0KNONE 0TOV EAEVOEPO XPAVO Kal OETIKN CUOXETION UETAEY TWV
TTPOAVAPEPOEVTWY CUPMTWHUATWY Kal TWV cupmTwudtwy AEMY. Emiong, 6tav Aapfdvovtav umdyn OAeC ol UTIO e€€Taon UETO-
BANTéC, BPEBnKe MWCE T CUUMTWHATA EANEIPNG TIPOCOXNAE KAl TA CUUTITWHATA TTAPOPUNTIKOTNTAG CUOXETI(OVTAV BETIKA UE
TNV EUEAVION CUUTTTWHATWY AAT, VW Ta CUPTTWHATA KATAOMYNG Stapecolaoloav TOCO GTIG CUOXETIOELG ETAEY CUUTITW-
patwv AAM kat EANEWYNC TIPOCOXIG 600 KAl OTIC CUOXETIOELG pPeTaV oupnmTwudtwy AAM Kal mapoppntikdéTnNTac. H mapovoa
peNéTn amotelel mpoomdBela Babutepng katavonong tng AAM kat Twv mapaydviwy mou oxetiCovtal Ye auth. Ta eupripata
KaTadEIKVUOLV TTWE TA ATOMA PE cupmTwpata AAM teivouv va acxohouvTal AlyOTEPO HE TN CWHATIKK) AOKNON 0ToV eAeVOEPO
XPOVO TOUG. AKOUN, Ta ATopa pE auénuévn ocupmtwpatoloyia AAM epgavifouv meplocdtepa cupnmtwpata AEMY, EANAewng
TIPOCOXNG KAl TTAPOPUNTIKOTNTAS, AAAA Kal KAaTtdOMYNG. Emopévwe, ol emayyeAUaTieg YuXIKNG vyEiag mpémel va e€eTdlouy Tnv
ouvuTIaPEN TETOLWY CUPTMTTWHATWY OTav TEPIOAAToUV dtoua pe AAIM, wote va mpoAapfdvouv aAAd Kal va avTIeTwTTCouV TTlo
amoTeAeoUATIKA TN AAT Kal TIG EMITTWOELG TNG.

NAEZEIZ EYPETHPIOY: Alatapayr StadiktuakoU matxvidiou, Statapayr EANEIMPATIKAG TTPOCOXNG KAl UTTEPKIVNTIKOTNTAG, OW-
patiki doknon, KatdoAupn, ayxog.
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