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Abstract

Aim:

The diagnostic criteria of Internet Gaming Disorder (IGD) have been included in section III of DSM-
5. This study aims to systematically review both cross-sectional and longitudinal epidemiological
studies of IGD.

Methods:

All publications included in PubMed and PsychINFO up to May 2016 were systematically searched
to identify cross-sectional studies on prevalence and longitudinal studies of IGD. In the process of
identification, articles in non-English languages, and studies focusing solely on the use of gaming

were excluded, and those meeting the methodological requirements set by this review were included.
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As aresult, 37 cross-sectional and 13 longitudinal studies were selected for review.

Results:

The prevalence of IGD in the total samples ranged from 0.7% to 27.5%. The prevalence was higher
among males than females in the vast majority of studies and tended to be higher among younger ra-
ther than older people in some studies. Geographical region made little difference to prevalence. Fac-
tors associated with IGD were reported in 28 of 37 cross-sectional studies. These were diverse and
covered gaming, demographic and familial factors, interpersonal relations, social and school functioning,
personality, psychiatric comorbidity and physical health conditions. Longitudinal studies identified risk and
protective factors, and health and social consequences of IGD. The natural course of IGD was diverse but
tended to be more stable among adolescents compared to adults.

Conclusion:

Although existing epidemiological studies have provided useful data, differences in methodologies
make it difficult to compare the findings of these studies when drawing consensus. Future internation-

al studies using reliable and uniform methods are warranted.
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Introduction

The rise in internet use has been matched by a growing concern about excessive usage of the medium
and the consequences for health and social functioning. A variety of terms have been employed to de-
scribe this condition including: internet addiction”, compulsive computer use”, pathological internet
use”, and problematic internet use®. Since a globally approved term covering excessive Internet use,
(encompassing gaming, social networking sites, video-viewing and other Internet services and the re-
sultant impairment and distress) has not been developed, we shall tentatively employ the term “inter-
net use disorder (IUD)” to describe these conditions in this review. Diagnostic criteria or guidelines
for IUD have been proposed by several investigators, but none have achieved a global consensus. One
widely used set of diagnostic criteria is Young’s 8-item Diagnostic Questionnaire. This has been uti-
lized both for screening and diagnostic purposes, and as an instrument to estimate the prevalence of
IUD in epidemiological studies”. Subsequently, two independent diagnostic criteria for Internet addic-
tion were developed, based on clinical observations and empirical data of TUD®”.

Recently, the American Psychiatric Association published the updated version of the DSM (DSM-5),
which included Internet Gaming Disorder (IGD) in Section III as a condition requiring further re-
search. This is expected to help establish a globally approved definition and diagnostic guidelines for
TUDY. As these criteria were not specifically included in DSM-5, it is necessary to gather research ev-
idence to examine the validity, reliability and clinical utility of IGD criteria. A group of researchers
involved in the establishment of these criteria have suggested areas in which research can be conduct-
ed to achieve this goal”. These include: 1) ascertaining whether each of these criteria represent defin-
ing features of the conditions and whether the suggested wording is appropriate; 2) determination of
optimal threshold; 3) evaluation of reliability and validity of the specific items; 4) frequencies with
which symptoms must occur in order for a criterion to be met; and 5) evaluation of the validity across
differences in age, gender and culture”. The study also put special emphasis on the need to obtain data

on the prevalence of IGD using representative samples, and the natural course of the disorder”.

Cross-sectional studies have been conducted in many parts of the world into the prevalence of TUD.
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Results have demonstrated wide variations. This diversity in the prevalence rates can be explained by:
lack of globally accepted diagnostic criteria of IUD, differences in assessment tools and cut-offs used
in surveys, and the nature of subjects surveyed'”. Among these studies, the number of surveys whose
subjects were representative of the general population was limited. Two examples were studies in
Norway and the USA, where rates were 1.0% and 0.7%, respectively'"'?. Prevalence rates ascertained
by other types of studies, especially in adolescents have been researched more extensively. Results
show that in European samples prevalence rates range from 1.2% to 5.0%'*'®. Similar prevalence
rates have been reported in samples from North America'”*”, and from the Middle East*'*?. Like ran-
dom or representative samples, other types of studies showed a tendency towards higher prevalence

rates (between 7.5% and 26.7%) in Asian samples compared to samples from other regions> Y.

Longitudinal and prospective studies have been used to identify risk and protective factors
and elucidate the natural history of the disorder. A recently published review on IUD, based on a sys-
tematic literature search, identified 9 longitudinal studies for analysis®. Risk or protective factors
were broadly classified into three main categories: psychopathologies of the participants, family and
parenting factors, and others such as internet usage, motivation, and academic performance. A number
of factors were identified in each category, including protective factors such as the quality of commu-
nication between parents and children in relation to Internet use. In addition, a study that focused on
the effects of IUD on mental health was included. Subjects who had been classified as having moder-
ate to severe risk of IUD were about 2.5 times more likely to develop depressive symptoms at follow-
up. After the publication of this review, a number of longitudinal and prospective studies on [UD, in-
cluding IGD, have been published.

This review has attempted to systematically identify both cross-sectional and longitudinal
epidemiological studies of IGD, and to briefly summarize the methodology of the included studies.
The estimated prevalence of and factors associated with IGD was then ascertained from cross-
sectional studies. With regard to longitudinal studies, analyses were focused on risk and protective

factors, health and social consequences and the natural course or history of IGD.
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M ethods

Before and after the publication of the diagnostic criteria of IGD in DSM-5, cross-sectional and lon-
gitudinal epidemiological studies on problematic or pathological gaming that were comparable to IGD
in DSM-5 have been published. To include these studies in this review, internet gaming disorder (IGD)
is broadly defined as “problematic or pathological gaming condition comparable to IGD in DSM-5,
including both online and offline platforms”. Therefore, IGD in this review is not identical to IGD, as

defined by DSM-5, and is likely to consider the disorder from a broader perspective.

We used the major medical and health and psychological databases, PubMed and PsychINFO to
identify cross-sectional studies on IGD prevalence. The search included all publication years until
May 2016. The keywords used for the search were (“prevalence” or “cross-sectional” or “screening”
or “scale”) AND (“internet gaming” or “gaming disorder” or “game addiction” or “video game and

10,30
30 were also referenced to cov-

problematic” or “video game and excessive”). Recent review articles
er all the relevant articles that should be included in this review. Candidate articles that were written in
languages other than English were excluded from this review. After identifying candidate articles, the
titles and abstracts were examined to ascertain whether these were appropriate for inclusion in this
study. During this process, studies solely examining the use of either online or offline gaming, which
were not related to pathological or problematic gaming, gaming disorder or addiction were excluded.
At this stage 57 articles were identified for further evaluation. Next, the full text of articles that had
been selected based on an evaluation of the titles and abstracts, was comprehensively examined to de-
cide on their final inclusion in the review. The minimum requirements of the studies for inclusion in
the review were as follows: 1) target disorder was IGD or a similar condition, including pathological
or problematic gaming, gaming disorder or gaming addiction; 2) characteristics of samples and meth-
ods for data collection were clearly described and were deemed methodologically sound; 3) number of

samples was 300 or higher; and 4) screening or diagnostic instruments used for the determination of

IGD with cut-off points were mentioned. These were validated and standardized, or their suitability for
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use in the respective studies clearly explained. Conference proceedings, abstracts and non-peer re-
viewed journal articles were excluded from this review. Following this careful evaluation of the origi-

nal studies, 37 cross-sectional studies were selected as appropriate for inclusion in this study.

Similar to cross-sectional studies, we searched PubMed and PsychINFO to identify longitudinal stud-
ies on IGD for all publication years up to May 2016. The keywords used for the search were (“longi-
tudinal” or “prospective”) AND (“internet addiction” or “internet game” or “gaming disorder” or “vid-
eo game and problematic” or “video game and excessive”). We excluded non-English articles, and
screened articles based on an examination of the titles and abstracts, as we did for the cross-sectional
studies. Through these screening procedures, we identified 30 candidate longitudinal studies and sub-
jected these to further evaluation. Determination for final inclusion of studies in the review was con-
ducted by a thorough examination of the context of articles, according to the following criteria: 1) tar-
get disorder was IGD or a similar condition, including pathological or problematic gaming, gaming
disorder or gaming addiction; 2) characteristics of samples and, methods for data collection were
clearly mentioned and were deemed methodologically sound; 3) procedures for the baseline and fol-
low-up surveys, and the follow-up duration were clearly explained; 4) follow-up duration was 6
months or longer; and 5) screening or diagnostic instruments used for the determination of IGD with
the cut-off points were mentioned, and these were validated and standardized or at least their suitabil-
ity for use in the respective studies was clearly explained. Based on the procedures mentioned above,

13 longitudinal studies were eventually included in this study.

Results
1. Prevalence of IGD
1.1. Overall prevalence

Table 1 shows the list of cross-sectional studies reporting the prevalence of IGD, including offline

games using video game devices. Studies are listed according to geographical region and chronology.
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The prevalence of IGD for the total sample of each study ranged from 0.7% to 27.5%°"”. Of the stud-
ies listed, 15 studies reported the prevalence of each gender separately. The lowest prevalence among
male samples reported was 0.8% which came from a survey on video arcade game addiction among
university students in Australia®. This figure was exceptionally low, probably because it only focused
on the prevalence of video arcade games among subjects who were 17 years old or older. It was part of
a larger study, and the prevalence among both younger sub-samples and computer game addicts was
higher *. Other than this, the prevalence of IGD among male samples ranged from 2.0% to
20.7%335:46:48:50.52.54.36-5961.63.64) T ik ewise, the prevalence of females was between 0% and
14.99,3233-:46:48-50.52:543659.6L63.64) 1 a]] of these studies, with the exception of a study from Korea®, the

prevalence of males exceeded that of females.

1.2. Prevalence by factor
1.2.1. Age

Studies can be divided into two groups based on the age of samples. One group comprised only of
adolescents, and the other included samples with a range of ages. The prevalence among the total
samples in the adolescent group was between 1.3% and 19.9%>'0:41-3:434832546299) ‘The prevalence in
the non-adolescent group was between 0.3% and 27.5%" #0-444647:33.63.646667) ' \which was similar to the
adolescent group. However, the prevalence decreased with the advancement of the age of samples in

some of the studies in the non-adolescent group®***>*6%.

1.2.2. Region

As previously mentioned, the existing literature has suggested a higher prevalence of [UD in Asian
countries than in other regions. This trend has not been observed with regard to the prevalence of IGD
in the studies examined in this review. Of course, the methodological differences between studies may
make it difficult to compare directly. For example, 4 out of 6 studies from Asian countries used the
Pathological Video Game Use Scale, which was developed by Gentile to identify IGD*”. This screen-

ing test was not used in other regions, except for one study in the USA>®. The cut-off level of the
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Game Addiction Scale® employed in a study from China®" was more generous than that used in the
studies conducted in Europe®***#*473) n addition, the Asian studies that were included focused on
China, Korea and Singapore. Likewise, a clear difference in the prevalence of IGD was not observed

in other regions.

1.2.3. Survey methods

The studies included in this review conducted surveys in four principal ways: in the classroom, by
post, telephone or online. The number of studies in each category were 22, 4, 2, and 9, respectively.
The prevalence of IGD among total samples ranged from 0.3% to 19.9% for classroom surveys® "
36.41-43.45.48-51.,54.36-62.64.69) () 694 and 1.3% for postal surveys >, 0.2% and 2.7% for telephone sur-

33:37.40.46.47.55.63.66.67) * A lmost all studies using classroom

veys>*” and 1.3% and 27.5% for online surveys
surveys were conducted on adolescents, while the vast majority of studies using other channels were
on both adolescents and adults. As mentioned previously, some studies reported a lower prevalence
with the advancement of age. The higher prevalence of IGD identified by classroom surveys might be

reflective of the younger samples. When the IGD prevalence of the other three channels was com-
pared, online surveys clearly produced a higher prevalence than the other two survey types.

1.2.4. Gamers vs non-gamers

The percentage of gamers among study samples was reported in 30 of 37 studies. Of these 30 studies,
19 were a mixture of gamers and non-gamers and the remaining 11 solely comprised gamers. Four
studies of the former group reported the prevalence of IGD among total samples and just those of
gamers. These were 1.3% and 2.7% (the percentage of gamers: 49%)*”, 4.6% and 8.2% (65%)"",
5.4% and 6.8% (79%)*”, and 0.33% and 0.89% (weighted percentages) (34%)”, respectively. It is
natural to observe a higher prevalence of IGD among gamers than among a mixture of gamers and
non-gamers. The degree of difference in the prevalence seems to grow as the percentage of gamers
decreases. Obviously, this is an important factor when the prevalence of IGD is examined and com-

pared.
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2. Associated factors in cross-sectional studies (Table 2)

2.1. Factors related to gaming

32-34,39,40,42,43,45,47,55,58,61,

As expected, longer time spent playing games 636460 higher frequency of play-

32,40,43,55,58,64) 43,55,66)

ing games , and more years playing games were all associated with IGD. Online ra-

39,40,47)

ther than oftline games , and certain types of games - massive multiplayer online role-playing

games, first person shooters, fighting games and real time strategy games - were preferred by persons

with IGD**¥33%¢69- Some studies highlighted the involvement of affected individuals in few or no

35,37)

activities other than gaming ", and that gaming was used both as an inadequate coping behavior and

as a source of self-efficacy®.

2.2. Demographic and familial factors

32,38,40,42,46,51,53,57,65)

As mentioned previously, many studies reported that male gender and younger

32,38,46,53 . . . Lo . .
age” ) were associated with an increased prevalence of IGD. Some studies indicated family and mari-

37,61)

tal factors, including familial difficulties and disharmony” ", and marital difficulties, including marital

status, namely whether single, separated or divorced®”*”).

2.3. Interpersonal relations and school/social functions

With regard to interpersonal relations, problems with peers, a higher prevalence of both being bullied
and bullying others, and having friends who were addicted to video games was reported**'"**>
However, one study reported that having more friends than others was associated with IGD®". This
relationship might be achieved through online interaction. Many studies reported lower educational
and career attainment including: lower school grades, skipped school classes and truancy****3*>>386D,

. . . . . . . . 4. 4
Likewise, lower social skills, competence and integration were also indicated***>****6% These may be

largely related to the consequences of IGD.

2.4. Personality, psychiatric comorbidity and physical health conditions

Higher impulsivity and neuroticism were reported to be associated with IGD*>*****?_Some personal-
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ity traits such as extraversion and agreeableness were suggested to be negatively associated with
IGD™?. Aggression and violence were frequently observed among people with IGD***7. They were

138:44)

expressed in three different ways: aggressive tendencies in genera , psychological acceptance of

353 and actual aggressive behavior, such as rule breaking, physically fighting

aggression and violence
and carrying weapons®>****3%_ Other psychological tendencies such as loneliness, low self-esteem,

low self-efficacy and low life-satisfaction were also reported******#*65 Co-morbid psychiatric prob-

lems were reported to be associated with IGD in many studies. These disorders included attention def-

38,42,44,47,51,56,65) 35,38,65)

icit and/or hyperactivity disorder*””"***>, depression , anxiety , sleep prob-

37,47,50,58)

lems and regular or early substance use*”®. Some studies reported physical pain as a conse-

quence of IGD*>*Y.

3. Longitudinal studies of IGD

Thirteen longitudinal studies that were identified provided a range of information, as shown in Table
3. However, this review focused on three measures: risk and protective factors of IGD, social and
health consequences of IGD and the natural history of IGD. As the number of studies is not large, the-
se measures covered relatively limited areas. A summary of information on the methodology of each

study included can be found in Table 3.

3.1. Risk and protective factors
3.1.1. Risk factors

Like cross-sectional studies, factors related to gaming were identified in several studies. Lemmens et
al.”” reported that higher level of pathological gaming identified with the Game Addiction Scale® at
baseline predicted an increase in game playing time at follow-up. Gentile et al.” also suggested that
more time spent gaming predicted a greater tendency to be a pathological gamer. A similar finding was
reported in other studies™®”. On the other hand, a positive attitude towards gaming and an intention to
play too much were reported as risk factors of IGD®". With regard to demographic factors, one study

reported male gender and single-parent families as risk factors®”. Regarding personality and psycho-
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logical problems, loneliness’, impulsivity>> and conduct problems®"

were reported as risk factors for
IGD. Interestingly, Henchoz et al*” reported that a lower level of involvement with sport and exercise
predicted an increased risk of video game disorder, defined by the Game Addiction Scale® at an aver-
age of 15.5 months later. In this study, video game disorder predicted a subsequent lower level of in-

volvement with sport and exercise®®.

3.1.2. Protective factors

Protective factors for IGD were also reported. Unexpectedly, factors or measures related to control-
ling the use of gaming and the Internet, such as physical control over the use of gaming were not in-
cluded. Lemmens et al’® reported at follow-up that higher level social competence and self-esteem at

baseline played a preventive role in relation to IGD. Similarly, Rehbein et al*”

reported that social in-
tegration into class and school-related well-being were protective factors for IGD. In their studies,
they identified the degree of social integration by asking the subjects about the last three birthday par-
ties that they had been invited to, and whether or not the child who had invited them had been a class-
mate. School-related well-being was examined by asking “How do you feel at school?”” According to

Haagsma et al®”, among the 6 components of the “Theory of Planned Behavior”*”

, perceived behav-
ioral control was found to be the most important factor in predicting problematic video-game behavior.
Based on this finding, the authors suggested that a client’s perceived lack of control over gaming may
be a simple but useful measure to evaluate risk of future problem play. A study conducted in China®®
reported that teacher autonomy support, which was evaluated using a 5-item questionnaire developed

by Jia et al’”, was a protective factor against adolescent IGD. This association was mediated by basic

psychological needs satisfaction and school engagement.

3.2. Health and social consequences
As mentioned previously, aggression is commonly observed in cases of IGD and internet addiction.
Lemmens et al’” reported that time spent on games increased levels of physical aggression, while

higher levels of pathological gaming, regardless of whether content was violent, predicted an increase
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in physical aggression among boys. Studying primary and secondary school students (grades 3, 4, 7
and 8), Gentile et al’® reported that children who began with more pathological gaming symptoms at
baseline demonstrated higher levels of depression, anxiety and social phobia, and lower school grades
two years later. Similarly, in a study of adolescents in Norway, it was reported that video game addic-
tion, but not time spent on games at baseline, was related to depression, lower academic achievement
and conduct problems at a follow-up conducted two years later®”. Negative health and social conse-
quences were also identified among college students. A study in the USA reported that video game
addiction at baseline was negatively related to average college grade points, and drug and alcohol vio-

lations occurring on campus, one year later™.

Not all longitudinal studies reporting health and social consequences indicated negative con-
sequences. A study conducted in Germany on computer game use did not find a systematic negative
impact on psychosocial well-being two years after baseline™. In addition, the same study suggested

the status of problematic gamers was unstable.

3.3. Natural course of IGD

Findings on the stability of IGD were diverse. Gentile et al’® reported that 84% of pathological gam-
ers at the baseline survey were still pathological gamers at the follow-up survey two years later. An-
other study on secondary school students who were online gamers, conducted in the Netherlands, indi-
cated that 50% of addicted online gamers at the baseline survey were still addicted at the one-year fol-
low-up®®. Although actual percentages related to the stability of IGD were not mentioned, two studies
suggested that the stability of pathological gaming’ or video game addiction®” was highly significant

between the baseline surveys and the follow-up surveys, 6 months’ and 2 years®” later, respectively.

On the other hand, the unstable nature of the course of IGD has also been reported. Scharkow et al*”
reported that only 26.5% of problematic gaming at baseline continued to be problematic two years
later. The incidence of IGD was 1.7% and 92% of study subjects were stable unproblematic gamers.

)

Konkoly Thege et al™” conducted a 5-year longitudinal study to examine the natural course of various

behavioral addictions, including video game addiction. According to their results, the majority of re-
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spondents reported excessive gaming only once and none had stable gaming addiction throughout the
study period. A moderately strong decrease in symptom severity of gaming addiction was found for
both genders. In addition, they reported that similar findings were found for other behavioral addic-
tions. Another study from Australia reported that problem gamers at the baseline assessment scored
approximately 10 points higher on the Problematic Video Game Playing Test (PVGT) adapted from
the Internet Addiction Test'’®. The PVGT scores of problem and non-problem gamers significantly

decreased at 6 and 18-month follow-ups.

Discussion

The prevalence of IGD reported in the studies included in this review was quite diverse, spanning
from 0.7% to 27.5%. The diversification observed may reflect real differences in the prevalence of
IGD in different parts of the world. However, the difference in the prevalence was most likely heavily
influenced by the difference in study methodologies. For example, many studies used different screen-
ing tools to identify IGD. There were three instruments that were used in several studies: Game Addic-
tion Scale®®, Pathological Video Game Use Scale® and Young’s Diagnostic Questionnaire”. These
were used in 9, 4 and 3 studies, respectively. However, the cut-off points employed by studies differed,
even where the same instrument was utilized. For example, some studies used a cut-off of 7 out of 7
for the Game Addiction Scale®****4*369 \while other studies used 4 of 7*"% or even 3 of 7, in the
case of one study®". The difference in cut-off levels makes it difficult to compare the prevalence of
IGD even among studies using the same instrument. The estimated prevalence of IGD was evaluated

. . 4,
5% in several studies®****%9 The prevalence of

using different cut-off levels of Game Addiction Scale
IGD ranged from 4.3 times higher, when 4 out of 7 was employed, to 18.5 times higher when 7 of 7
was used in these studies. As previously mentioned, other factors to be considered include the charac-

teristics of study participants e.g. age, gender ratio and the rate of gaming, and data collection meth-

ods.
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One finding which may be worth discussing is the distinct difference in the prevalence of IGD be-
tween males and females. The prevalence of IGD tended to be higher among males than among fe-

19,91)
, a male

males in almost all cross-sectional studies included in this review. With some exceptions
preponderance has been also reported on the prevalence of TUD in many studies'>'**¥. Tt has been
suggested that females typically prefer to use the Internet for communication, such as SNS, and social
reasons, whereas males are more likely to play games'*?"?. Because this review focuses only on

gaming, differences in the prevalence between gender may have been exacerbated, compared with

rates for IUD.

In the present review, a higher prevalence of IGD in Asian countries compared to other regions has
not been confirmed. As mentioned previously, a higher tendency in terms of [UD prevalence in Asian

228 and review'®””. There is a possibility that the

countries has been suggested by original studies
methodological diversification mentioned above may have masked this tendency. It is highly recom-
mended to develop common screening and diagnostic instruments that will be validated on a more
global basis, and to conduct an international epidemiological study using the same methodology. This
will allow valid comparisons of the prevalence of IGD worldwide. Hopefully, the World Health Or-
ganization will take the lead in conducting these projects.

Many factors associated with IGD have been reported in cross-sectional studies included in
this review. These incorporate factors related to gaming, demographic and familial factors, interper-
sonal relations, social and school functioning, personality, psychiatric comorbidity, and physical health
condition. As these factors were identified using a cross-sectional design, it is methodologically diffi-
cult to detect risk factors for IGD. Factors listed in Table 2 are a mixture of risk factors, comorbid dis-
orders, and disorders and problems as a consequence of IGD. However, potential risk factors could be
chosen if a chronological link between the existence of factors and the onset of IGD are taken into ac-
count. For example, for the majority of factors related to gaming, demographic factors such as gender,
age and personality may serve as risk factors of IGD. Comorbid psychiatric disorders act as both risk
factors and consequences. For example, attention deficit and/or hyperactivity disorder (ADHD) is
most likely a risk factor of IGD, but sleeping problems, depression and aggressive behavior may also

be consequences of IGD'***7”. On the other hand, social and school dysfunction and health conditions
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such as physical pain may be better explained as a consequence of IGD.

These assumptions are, by and large confirmed by longitudinal studies. A longer time spent
on gaming predicted a tendency toward pathological gaming in the future®. Male gender was identi-
fied as a risk factor®”. Impulsivity and conduct problems conferring risks of IGD**** have been
known to be typical clinical characteristics of ADHD’**>. On the other hand, psychiatric disorders
such as depression and phobia were identified as the consequence rather than the risk factors for
IGD™*. Similarly, lower school performance was reported as a consequence of IGD in two stud-

ies®8Y,

IGD causes serious health and social problems, but the development of treatment is in the early stag-
es. Efficacious interventions for this disorder have not been well established’®®”. Therefore, preven-
tion of the occurrence of IGD is crucial. Risk and protective factors should serve to develop effica-
cious preventive measures. At this stage, longitudinal studies to identify these factors are obviously
insufficient. They are methodologically diversified and therefore, hinder the identification of reliable

factors.

Findings on the natural course or history of IGD are important. This was emphasized by the
group of researchers who developed the diagnostic criteria of IGD for DSM-5”. If core symptoms of
IGD are transient and show a self-recovering nature, IGD cannot be conceptualized as a discrete clini-
cal entity. Several longitudinal studies included in this review provided data on the natural history of
the disorder. Again, the data were diverse, the number of studies limited and the period of follow-up
too short to draw a conclusion. However, there may be one factor that pertains to the stability of IGD.
This was the age of study participants, where in studies on adolescents’**>"**? the course of IGD
tended to be more stable compared to those on adult populations”****_ In any case, further research

that extends follow-up periods is warranted.
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USA Gentile, | Repre- 8-18 T=1,178 | 88% Endorse = 6 | Online T=85 The prevar
2009 | sentative of 11 Patho- | survey lence var-
national logical Video ied from
samples Game Scale®™ 7.9% to
19.8%,
according
to the scale
classifica-
tion.
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USA Desai et | Gamers 14-18 T=2,196 | 100% Endorse = 3 | Classroom

M=5.8

a, from repre- of 3onIm- survey F=3.0
2010 | sentative pulse Control T=49
adol escent Disorder, re-
samplesin vised for gam-
Connecti- ing scal b7
cut, USA
Canada | Turner Repre- 12-19 M=1,39 | 85.9% Endorse = 5 | Classroom | M=15.1
eta, sentative 4 of 8on Prob- | survey F=3.1
Q) 2012°" | student F=1,438 lem Video T=9.4
samplesin T=2,832 Game Playing
~ Ontario Scale, modi-
fied ver-
C , S On57,72)
Studiesfrom Asia
*% I Singa | Chooet | Studentsof | Primary | M=2,17 |82.6% |Endorse=5 |Classroom | M=12.6
H pore a, primary 3and4 |9 of 10 on survey F=4.7
2010® |andsec- |andsec- | F=819 Pathological T=87
% ‘ ondary ondary | T=2,998 Video Game
schools grades 1 Use Scale™
and 2
Singa | Gentile | Studentsof |39 4" | M=2,17 |Atleast |Endorse=5 |Classroom | M=12.0 The base-
pore eta, primary 7" and 9 occa of 10 on survey F=4.6 line data of
2011% | and sec- 8"grad- |F=819 |siondly | Pathologica T=9.9 alongitu-
ondary ers T=2,998 | play: Video Game dinal study
schools 83%; Use Scale®™
used to
play:
10%
® Korea |Soeket |Studentsof | 7 M=1,12 | Online |Endorse = 10 | Classroom | T=1.7 Prevalence
a, high and through |1 gamers. | of 10 corecri- | survey varied with
2012%0 | middle 12" F=192 |634% |teriaon Patho- the change
H schools graders | Miss- logical Online in the cut-
located ing=19 Video Game off level
Q near Seoul T=1332 Play question-
naire® ™
@ China |Wanget | Studentsof | 8"—11" | M=249 |94.1% |Endorse = 3 |Classroom | M=22.7 The cut-off
al, randomly | graders. | F=254 of 7on Game | survey F=8.7 set for IGD
C ) 2014%Y | selected | Mean: | T=503 Addiction T=157 wasrela
schools M=14.5, Scale® tively low.
F=14.6
‘ ) China Yueta, | Students 14-16 T=356 |Nodata |Endorse =5 |Classroom | T=4.78 Thefol-
2014% | from junior | (9" (M=41.0 of 11 on survey low-up
high graders) | 1%) Pathol ogical dataof a
schoolsin Video Game longitudi-
< southern Use Question- nal study.
China naire™ The preva-
lence at
baseline
(7" grad-
ers) was
5.80%.
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Korea Kimet | Gamers 20-49 M=1,82 | 100% Endorse 5 of 9 | Online M=13.1
al, recruited 4 on DSM-5 survey F=14.9
2016% | through F=1,217 Internet Gam- T=138
web-based T=3,041 ing Disorder
approach Criteria®
Other areas
Austraia | Thomas | Student Second- | Second- | Nodata | Computer Classroom | Secondary
eta, samplesin | ary ary game addic- survey CGA
2010%” | oneareain | school school tion (CGA) M=9.9,
Audtralia | samples | samples Endorse = 5 F=3.5
12-17. M=519 of 9on T=7.0
College | F=471 Young's Di- VGA
samples | T=990 agnostic Ques- M=9.0
15-19. College tionnaire® F=4.0
Univer- | samples: Video arcade T=7.0
sity M=148 game addic- College
samples | F=186 tion (VGA) CGA
17-54 T=335 Endorse = 4 M=5.5
Univer- of 9 on screen- F=1.3
sity ing checklist T=33
samples: adapted from VGA
M-191 the DSM-1V M=2.9
F=509 criteriafor F=2.0
T=705 pathological T=25
gambling University
CGA
M=5.1
F=1.5
T=2.6
VGA
M=0.8
F=0.0
T=0.3
Australia| King et | Repre- 12-18 M=602 |Nodata | Endorse=5 |Classroom |T=1.8
al, 2013 | sentative F=612 of 10 on survey
&) student T=1,214 Pathological
samplesin Technology
an Austral- Use Checklist
ian city for Video
Gaming™
Others
USA and | Hussain | Online 12-62 M=1,09 | 100% Endorse = 7 | Online T=3.6 If addicted
12 other | et al, gamers 5 of 7on Game | survey gamers
countries | 2012% | recruited F=325 Addiction were more
online T=1,420 Scale® broadly
defined (=
4 0of 7 of
GAS®),
the preva
lence
would have
been
44.5%.
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1cle

57 coun-
tries

Pontes
etal,
201457

Gamers
recruited
online

16-58

M=855
F=148
T=1,003

100%

Latent profile
analysis of
Internet Gam-
ing Disorder
Test (20-item
version)®”

Online
survey

T=

5.3

IM = male, F = female and T = total.
)M MORPG = massive multiplayer online role-playing game
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Table 2. Factors associated with |GD identified in cross-sectional studies

Studies Factors related to gaming Demographic and familial | Personality, psychiatric comor-
factors, interpersonal rela- | bidity and physical health condi-
tions and socia and school tions

functions

Johansson et al, - Longer time on games - Made
20042 - Higher frequency of playing |-  Younger age

games

- Types of games e.g. shoot-

ing/war games, fighting

games, and strategy games
Grisser et al, - Longer daily hours of play- Aggressive behavior
2007% ing games

Gentile, 2009°

More years spent playing
video games

Higher frequency of playing
video games

Longer weekly duration of
video game play

Larger number of video
game rating symbols known
Having avideo game system
in the bedroom

- Having friendswho are
addicted to video
games

- Lower school grades

Higher frequency of hand,
finger and wrist pains
Diagnosis of attention defi-
cit hyperactivity disorder
Having felt addicted to vid-
€0 games

Physical fight in the past
year

Lemmemset al,
2009*"

Longer time spent on games

- Low lifesatisfaction
- Low social competence

Higher level of loneliness
and aggression

Desai et al,
2010

- Made

Smoking regularly, other
drug use and lower caffeine
consumption

Depression

Serious fights and carrying a
weapon to school

Choo et al, 2010°®

Longer video game playing
time

Higher frequency of internet
use

- Poor school perfor-
mance
- Low social competence

Impulse control problems
Normative belief in aggres-
sion

Body pains and sleeping
problems

Rehbein et a,
2010%

Use of MMORPG?

No successin leisure-time
activities besides gaming
Gaming in terms of dysfunc-
tional coping

Gaming as a source of self-
efficacy

- Previousrepetition of a
school year

- Lower social compe-
tence

Higher impulsiveness
School-related anxieties
Acceptance of violence

Thomas et d,
2010%Y

Accepted Article

Longer time spent on games

Higher frequency of playing
games

Achab et al,
2011%"

Few other hobbies, going
out less and seeing fewer
friends

- Marital, family, work
and financial difficul-
ties

- Insufficient purchases
of essential items

Sleeping problems
Adverse effect on mood,
psychologica and physical
health

Confusion between redl life
and fiction
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Mentzoni et al,
2011%

Male
Younger age

Anxiety and depression
Low life satisfaction

Festl et d, 2012*

Longer time spent on games
Online rather than offline
games

Role-playing and shooting
games

Low socia competence
and integration

Low sociability
Perceived lack of social
support

Aggressive tendencies
Low level of self-efficacy
Low life satisfaction

Haagsmaet a, Longer playing time - Mae
2012%0 Higher playing frequency
Online gaming rather than
offline gaming, only for
males
Hussain et a, Longer total gaming time - Student and unem-
2012% per week ployed, as employment
More years spent playing status
MMORPG?
Turner et al, -  Mae
2012°"
King et al, 2013%) More time spent on video |- Male Higher level of loneliness
games - Poor social skills Depression, panic and sepa-
ration anxiety
Kirdy et al, Longer useof Internetand |- Male Depressive symptoms
2014 more online game playing Lower self-esteem
time
L opez-Fernandez Use of video games
et a, 2014™ Lower onset age of playing
Longer mean time per ses-
sion
Higher frequency of playing
Wang eta, Longer averagetimespent |- Mae
2014* gaming per week - Poor academic perfor-
High frequency/duration of mance
spending on gaming, both - perceived family dis-
money and time harmony
- Reporting more friends
than others
Coéffecet d, Longer playing time on vid- Earlier onset of the use of
2015 €0 games in a school day alcohol, tobacco and canna-

bis

Lemmems et a,
2015

Male
Younger age

Accepted Article

Mannikko et al,
2015*"

L onger time spent on week-
ly gaming

Preference for online inter-
action

11l health and fatigue

Sleep problems
Concentration problems
Depression and anxiety

Less frequent physical activ-
ities
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Miller et &, Lower frequency of Lower level of internalizing
2015% activities problems (depression and
Low socia competence somatic complaints)
Low academic perfor- Higher level of externalizing
mance problems (rule-breaking be-
havior and aggressive be-
havior)
Ramussen, et d, Both genders: higher
2015% prevalence of both be-
ing bullied and having
bullied others
~ Males only: Lower fre-
guency and smaller
‘ ) number of informal re-
lations and lower emo-
tional support from
¢ ﬁ parents and friends
H Rehbein et a, - Longer gaming time per day Lower grade point Sleep disturbance
% ‘ 2015 Higher frequency of
skipping school classes
in previous 6 months
and any gaming related
truancy in past 6
months
Strittmatter et al, Male Depression
2015>Y Problems with peers Conduct disorder
Low well-being Emotional problems
Hyperactivity
Suicidal behaviors and self-
O injurious behaviors
Wittek et al, Male Negatively associated with
H 2015> Younger age personality traits such as ex-
Marital status- single, traversion, agreeabl eness,
separated, divorced, CONSCiousness
widow and widower Positively associated with
Lower educational at- personality traits, such as
tainment neuroticism, and low scores
on psychometric health
Dreier et a, Problems with peers Higher level of emotional
2016> and behavioral problems
Hyperactivity
Lower level of prosocia
behavior
Kimetal, 2016°® |- Longer playing time Symptoms of obsession and
- Preferred game genre, such compulsion, depression and
asrole playing games, first- somatization
person shooters, real time High impulsivity
strategy games and other
online games

IMMORPG: massive multiplayer online role-playing game
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Table 3. Summary of the longitudinal studies of IGD: study designs and main findings?

Accepted Article

Country, | Study design Baselineand fol- | Screening or | Dataanalysis | Risk health Natural
study and subjects low-up sur- diagnostic and/or and/or course of
author veys/studies measures of preven- | social IGD
and year IGD and oth- tivefac- | conse-
er measures tors guences
Nether- Design: - Study subjects | Screen- Main statisti- NA NA - The
lands, - Self-reported were those ing/diagnostic | cal analysis: stability
van surveys in| whohad par- | measures: - Latent class of
Rooij et classrooms on| ticipated in - Compulsive |analysis online
a., two occa- | surveyscon- Internet Use | - Statistical game
2010* sions. ducted in 2008 | Scale™ evaluation addic-
Follow-up du- and 2009. - Weekly of model tion for
ration: - Total number hoursonline | improve- 1year:
- 1lyear of subjects par- | gaming ment was 50%
Study subjects: ticipating in Other performed
- 467 Dutch 2008 survey measures: with the
secondary was 1,572 and | Measuresto bootstrap
school stu- 1,476 in 2009. | evauate: likelihood
dents, who - Self-esteem | ratio test.
were online - Loneliness
gamers - Depression
(males, 90%; - Socia anxi-
mean age, ety
13.8+0.8
years old)
Nether- | Design: - 1,024 students | Screen- Main statisti- | Riskfac- | -In- NA
lands, - Self-reported (51% boys) of | ing/diagnostic | cal analysis: | tors: crease
Lem- survey inclass- | secondary edu- | measures: Autoregres- | - Higher d
mens et rooms two cation aged be- | - Game Ad- | sive cross- level of physi-
a., times tween 11 and diction lagged panel patho- cal ag-
2011 | Follow-up dura- | 17 yearsold Scale® models of logical aggres
tion: (mean age, - Time spent | structura gaming gres-
- 6 months 13.9+1.4) par- | ongames equation sion
Sudy subjects: ticipated in the | - Weighted modelling (time
- 540 Dutch ad- baseline survey | measure of spent
olescents in 2008. time spent on
(males: 70%). - 851 of 941 on violent games
students who games )
participated in | Other -In-
thefollow-up | measures: crease
survey could - One meas- d
be matched ureto evalu- physi-
with those of ate aggres- ca ag-
the baseline sive behav- aggres
survey partici- | ior gres-
pants. sion
- Subjects were among
thosein the boys,
two surveys regard
who played gard-
games and less of
gave pertinent vio-
information. lent
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con-

tent
(patho
logical
gam-
ing)
Nether- | Design and fol- | Procedureswere | Screen- Main statisti- | Risk fac- NA - The
lands, low-up dura- the same as ing/diagnostic | cal analysis: | tors: stability
Lem- tion: above measures: Autoregres- | - Loneli- of
menset |- Same as above - Game Ad- |sivecross- ness patho-
al., Sudy subjects: diction lagged panel | Protec- logical
2011® |- 543 Dutch ad- Scale® models of tive fac- gaming
olescents - Time spent | structura tors: for 6
(males, 70%) on games equation - Social months;
Other modelling compe- highly
measures: tence signifi-
- Measuresto - Self- cant
evauate esteem
loneliness,
social com-
petence, life
satisfaction
and self-
esteem
Singa Design: - Of 3,034 par- | Screen- Main statisti- | Riskfac- | - High- | - The
pore, - Self-reported ticipants, 2,998 | ing/diagnostic | cal analysis: | tors: erlev- | dtability
Gentile classroom sur- (2,279 boys measures. Latent - Greater elsof of
etal., veys on three and 819 girls) |- General growth mix- | amount depres | patho-
2011% occasions completed the | MediaHab- | ture model- of gam- pres- logical
Follow-up dura- | baseline sur- its Ques- lingwasused | ing sion, gaming
tion: vey, and 2,974 | tionnaire®” | to determine |- Higher anxie- for 2
- 2years provided perti- | - Pathological | groups of impul- ty and years.
Sudy partici- nent infor- video game | studentswho | sivity socia 84%
pants: mation. use™ weresimilar | - Lower phobia
- 3,034 students | - 2,605 and - Problematic | with respect socid - Low-
in grades 3, 4, 2,530 ques- gaming to their compe- er
7 and 8, in tionnaires were | Other growth tra- tence school
primary and collected in measures: jectoriesin grades
secondary years2and 3, |- Measuresto | pathological
schools. respectively, evaluateim- | gaming.
with attrition pulsivity,
ratesof 12.3% | depression,
by year 2 and school per-
14.7% by year | formance
3. and others
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Austral- | Design: - 393 adultswho | Screen- Main statisti- NA NA -PVGT
ia, King |- Self-reported played video ing/diagnostic | cal analysis: scores
eta., online surveys gamesat least | measures: 2 problem of prob-
20137 three times 1 hour every |- Problematic | gaming sta- lem
Follow-up dura- | week werere- | Video Game | tuses (prob- gamers
tion: cruited via Playing Test | lemvs. no signifi-
-6and 18 popular survey | (PVGT) problem) x 3 cantly
months hosting web- (adapted time repeated de-
Sudy subjects: sites. Partici- fromtheIn- | measures creased
- 117 adults pated in the ternet Addic- | ANCOVA to at 6 and
(males, 92%; baseline survey | tion Test? assess the 18-
mean age, 24 in 2010. - Video game | effect of month
+5.5yearsold) | - Attrition at 18- | play survey | baseline follow-
with at least month follow- | Other problem ups
95% compl et- up was 71%. measures: gaming status
ing survey data - Measuresto | on PGVT
at 18 months evaluate de- | scores
follow-up. pression,
anxiety and
stress
Germa- | Design: - Thebaseline | Screen- Main statisti- | Risk fac- NA NA
ny, Re- |- Sef-reported survey was ing/diagnostic | cal analysis. | tors:
hbein et survey inclass-| conducted on | measures: - Ordinary - Male
al., rooms on two 1,217 fourth- | - Video Game | least squares | gender
2013 occasions grade students | Addiction regression | - Single-
Follow-up- in 2005 (return | Scale® analysis parent
duration: quota, 79.2%). |- Risk varia= |- Fiveex- family
- Syears - Thefollow-up | blesregard- | planatory - Prob-
Sudy subjects: survey was ing owner- modelswere | lematic
- 406 German conducted on ship of calculated. video
students 1,070 ninth- screen media game
(males, 45.3%; grade students | - Risk varia- use
mean age, in 2010 (return | blesregard- Protec-
9.7+0.63 years guota, 87.9%) ing media tive fac-
old at the base- use tors:
line survey) for Other - Social
whom both a measures: integra-
fourth- and a - Other risk tionin
ninth-grade variables re- the
guestionnaire lated to so- class-
were identified cia de- room
mographics, - School-
family, related
school per- well-
formance being
and others

Accepted Article

This article is protected by copyright. All rights reserved.




Nether- | Design: - 1,488 students | Screen- Main statisti- | Risk fac- NA NA
lands, - Anonymous inpre- ing/diagnostic | cal analysis: | tors:
Haagsma | online ques- vocationa and | measures: Structura - Positive
eta., tionnaire sur- senior voca - Game Ad- | equation attitude
2013% veys on two tional schools | diction modellingin | toward
occasions (males, 50.6%: | Scale® which predic- | gaming
Follow-up dura- | aged between |- Average tivemodels | - Inten-
tion: 12 and 22 total weekly | were con- tionto
- 6 months yearsold) par- | playingtime | structed to play too
Sudy subjects: ticipated in the | Other examine much
- 288 adoles- baseline survey | measures: whether the | Protec-
cents and in 2010. - Revised components | tive fac-
young adults - 967 students Theory of of the“Theo- | tors:
(males, 69.1%) participatedin | Planed Be- | ry of Planned | - Per-
who were vid- the follow-up havior Ques- | Behavior"® | ceived
eo game play- survey (attri- tionnaire®™ | predicted behav-
ersand gave tion rate: video gaming | iora
complete data 35%). activity and control
in the two sur- problematic
veys. game use 6
months later.
Norway, |Design: - 8,356 elemen- | Screen- Main statisti- | Risk - De - The
Brunborg | - Self-reported tary, junior ing/diagnostic | cal analysis: fac- pres- stability
eta., surveysin high school or | measures: - First differ- tors: sion, of vid-
2014 classrooms on senior high - Game Ad- encing (FD) | - Gam- lower | eo
two occasions. school students | diction Scale | model ing aca- game
Follow-up dura- | participatedin | for Adoles- |- Using FD, amoun demic addic-
tion: the baseline cents™® depression, t achiev | tionfor
- 2years survey in 2010. | - Two-item academic - Con- ement 2 years.
Sudy subjects: - 2,450 students | questionson | achieve- duct and highly
- 1,928 junior out of 4,561 video game | ment, heavy prob- con- signifi-
and senior high |  invited stu- use episodic lems duct cant
school students | dents partici- | Other drinking and | Protec- prob-
at the baseline pated in the measures: conduct tive fac- lems.
survey (female, | follow-up sur- | - Measures problems tors:
55.5%; age vey in 2012. evaluating werere- - Aca
range 13to 17 | - Attrition rate depression, gressed on demic
years old) who was 70.7% academic video game achiev
completed the fromthebase- | achievement,| addiction ement
baseline and line survey. heavy epi- and time - Heavy
follow-up sur- sodic drink- | spent gam- episod-
veys. ing and con- | ing. ic
duct prob- drink-
lems ing
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Germa-
ny,
Schar-
kow et

a.,
2014%

Sudy design:

- Computer-
assisted tele-
phone inter-
view on three
occasions

Follow-up dura-

tion:

- 2years

Sudy subjects:

- 902 computer
gamers (males,
56%, mean age
40.2 years old)
who completed
the baseline
survey and the
two follow-up
surveys.

- 4,500 comput-
er game users
were recruited
from arepre-
sentative om-
nibus survey.
The baseline
survey was
conducted in
2011.

- Follow-up
surveyswere
conducted on a
random subset
of 50% of the
respondents
from each pre-
vious survey.

- 2,199 and 902
subjects com-
pleted surveys
in 2012 and
2013, respec-
tively, with at-
trition rates of
59% and 51%
inrelation to
each preceding
survey.

Screen-
ing/diagnostic
measur es;

- Gaming
Addiction
Scale®

Other

measur es:

- Berlin So-

cial Support

Scales® and

others

Main statisti-

cal analysis:

- Autoregres-
siveand
cross-lagged
structural
equation
model

Risk and
protec-
tive fac-
tors:

Not iden-
tified

- Not
related
sys
temat-
icaly
to
neger
tive
chang
esin
the
gam-
ers
lives

- The
stability
of prob-
lematic
gaming
for 2
years.
26.5%

- Inci-
dence
rate:
1.7%

- The
stability
of un-
prob-
lematic
gam-
ing:
92%
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Canada, | Study design: - A 5-year lon- | Screen- Main statisti- NA NA - The
Konkoly |- Self-reported gitudinal study |ing/diagnostic | cal analysis: majori-
Thegeet | online survey to examinethe | measures: - Repeated ty of
al., on six occa natural course |- A question measures respond
20153 sions of 6 excessive | on signifi- general lin- spond-
Follow-up dura- | behaviorsin- cant prob- ear model to ents:
tion: cluding exer- lemsassoci- | investigate exces
- Syears cising, sexual ated with the severity sive
Sudy partici- behavior, over- of behavior- gaming
pants: shopping, involvement | al addiction only
- 4,121 adults online chatting, | invideo or symptoms once
(males 45.3%, onlinegaming | internet over time for 5
mean age, and eating. gaming years
46.1+14.1 - The study par- |- The Behav- - Moder-
yearsold) ) ticipants con- ioral Addic- ately
consisting of tributed tothe | tion Measure strong
3,065 from a baseline survey | (21-item de-
general popu- in 2006-2007. guestion- crease
lation sample Follow-up sur- | naire)® in
and 1,056 at veyswere con- | Other symp-
risk of problem | ducted every | measures: tom se-
gambling. year for the - Questions verity
subsequent 5 on seeking of gam-
years. help for ing ad-
- Attrition rate problematic diction
was 6.1% behaviours for both
- Instruments genders
to examine
substance
use charac-
teristics
USA, Design: - Thebaseline | Screen- Main statisti- NA - Nega- NA
Schmitt | - Self-reported survey was ing/diagnostic | cal analysis: tively
eta., online and pa- conducted on | measures: - Hierarchica corre-
2015% per-and-pencil 477 students | - Revised linear re- lated
surveysontwo | entering aresi- | Video Game | gression with
occasions dential libera Addiction analysis col-
Follow-up dura- | artsuniversity | Scale® de- lege
tion: (males, 100%; | veloped for grade
- 1lyear mean age, 18 this study. point
Sudy subjects: years old) - Type of vid- aver-
- 383 university | - Thefollow-up | eo games, age
students survey was time spent and
conducted at on gaming drug
theend of their | and others and
first year of Other aco-
college. measures: hol
- The study sub- | - Engagement viola-
jects were with college tions
thosewho reg- | experience, at fol-
ularly played number of low-
video gamesat | reported up
baseline. drug and al-
cohol viola-
tions, and
others
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INA: Not applicable.
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China, Sudy design: - 431 7th grade | Screen- Main statisti- | Protec- NA NA
Yuetal., |- Self-reported studentswere | ing/diagnostic | cal analysis. | tive fac-
2015% surveysin recruited from | measures: - Structural | tors:
classrooms two junior high | - Pathological | equation - Teacher
Follow-up dura- | schools, and onlinegame | model con- | auton-
tion: the baseline use (POGU) | trolling for omy
- 2years survey was was assessed | age, gender, | support
Sudy subjects: conducted in with 11-item | sensation
- 356 junior 2011. guestion- seeking, and
high school - 407 students naire self-esteem
students completed the | adapted from
~ (males, 41.0%; l-year follow- | Gentile's
mean up, and 356 Pathological
‘ ) age,14.8+0.5 studentscom- | Video-Game
years old) who pleted the 2- Use Ques-
°® ﬁ completedthe | year follow-up | tionnaire™
baseline and surveys. Other
H the two follow- measures:
up surveys - A 5-item
H guestion-
naire to
measure per-
ceived
teacher au-
tonomy sup-
port and oth-
ers
@ Switzer- | Design: - 5,990 young Screen- Main statisti- | Risk - Low- NA
land, - Self-reported Swiss men ing/diagnostic | cal analysis: fac- er lev-
® Henchoz | surveysontwo | whowereen- | measures: - Cross- tors: esof
eta., occasions rolled at na- - Game Ad- lagged path | - Lower sport
2016*® | Follow-updura- | tional army re- | diction analysis levels | and
H tion: cruit centers, Scale® controlling of exer-
- 15.52+2.74 participated in | Other for covari- sport cise
Q months the baseline measures: ates includ- and
Sudy subjects: survey. - Level of ing de- exer-
- 4,933 repre- - Of these, 5,223 | sport and mographics, cise.
@ Sentative sam- subjects com- exercise family in-
ple of young pleted the fol- formation
Swiss men low-up survey and sub-
(males, 100%; (attrition rate: stance abuse
mean age, 12.8%)). disorders.
‘ ’ 19.95+1.20 - The subjects
years old) were those
who gave
completein-
formation.




