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INTRODUCTION

While the concept of gaming addiction is known for a long 
time and referred to as online game addiction, video game 
addiction, and excessive/problematic/pathological online 
gaming, it has been coined recently as internet gaming disor-
der (IGD) in DSM-5 that is substantially based on gambling 
disorder criteria and further research on the topic is recom-
mended.1 Related search is encouraged by national and inter-
national institutions to reveal different aspects of the problem 
such as sociodemographic features of the gamers, game ad-
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diction rates among populations, and negative consequences 
of online gaming. There is growing number of studies which 
aim to clarify protective and risk factors for online gaming 
such as self-esteem, social support, life satisfaction, loneliness, 
and psychiatric disorders including social phobia, attention 
deficiency hyperactivity disorder, anxiety, and depression.2

Although various aspects of IGD are being investigated by 
the researchers on the field, primary studies focus on the val-
idation of the proposed diagnostic criteria of it. The addic-
tion based criteria of IGD seems to involve some concerns in 
terms of accurate conceptualization of the problem.3 Beside 
this, episodic course of excessive online gaming which leads 
to a low temporal diagnostic stability is criticized among re-
searchers in the field. It is being argued that excessive online 
gaming can be a transient behavior that doesn’t indicate an 
addiction and presence of negative consequences of excessive 
gaming is the key factor for diagnosis of addiction.4 Therefore, 
it seems that long term follow-up of the gamers along with 
assessing the negative impact of gaming is crucial to distin-
guish the pathological cases from non-pathological ones. The 
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need for long-term studies entailed researchers to investigate 
diagnostic stability, predictive and protective factors of IGD 
via prospective methods5 but it is inevitable that more pro-
spective studies are needed.

It is well known that online gaming is becoming a remark-
able problem worldwide and Turkey in particular is a rapid-
ly growing market for gaming industry. According to Global 
Online Gaming Market 2014 report of yStats.com, over 20 
million people in Turkey play games online regularly,6 and 
according to Newzoo there are 9.8 million Turkish massive-
ly multiplayer online game (MMOG) players 80% of whom 
under 35.7 This statistical data is important as it may indicate 
a problematic online gaming and/or a possible addiction 
among this young population. On the other hand, although 
there are several studies investigating the relationship of IGD 
and related psychosocial factors worldwide, the social and 
psychological reflection of IGD is substantially missing in 
Turkey which makes the topic even more significant. In most 
of the limited studies in Turkey that evaluate internet use and 
gaming, the participants are adolescents or young adults from 
general population but not online gamers.8-10 Other limited 
number of studies that were conducted with online gamers 
investigated some factors like game motivation and self-effi-
cacy11,12 but comprehensive prospective studies that evaluate 
diagnostic stability of IGD and related psychosocial factors 
are not available in Turkish literature.

We have recently evaluated the reliability and validity of 
“Game Addiction Scale” (GAS) that was developed by Lem-
mens et al.13 as an instrument to assess online game addic-
tion, in a sample of 726 Travian–a massively multiplayer on-
line game–players in Turkey.14 We also reported the socio-
demographic data15 and addiction rates of the participants. 
The results revealed that 11% of Travian players met addic-
tion criteria when monothetic format of GAS was used and 
this rate was higher than other studies in literature.16

However, prospective data of these risky gamers in Turkey 
is missing due to lack of studies in this field. Therefore, we 
contacted the same sample of Travian players after two years 
to investigate the change in addiction rates to search diag-
nostic stability of IGD and some psychosocial risk factors 
such as self-esteem, perceived social support, and life satisfac-
tion. There are several studies that point out a relationship be-
tween addiction and self-esteem, perceived social support, 
and life satisfaction.17-20 We think that these variables might 
be important because escaping from reality, socializing, com-
petition and achievement are core motivations for gaming21 
and games serve as a setting that can change the psychosocial 
perceptions of the individuals. Therefore, aforementioned psy-
chosocial factors seem to be risk factors for online gaming. 
The present study is of great importance in the context of 

IGD for being the first online and prospective study in Tur-
key. Since IGD is not an official disorder, in the rest of the text, 
we used this term in order to indicate not a clinical diagnosis 
but a condition where online gaming is problematic and po-
tential addiction is present. 

METHODS

Procedure 
This is a two-year prospective study with a single follow-

up. In order to contact with Travian players, an account was 
created via Travian Turkish server and an invitation message 
was sent to the union leaders or to the gamers directly in year 
2013. The aim of the study was explained to participants and 
they were asked to fill the online questionnaire package after 
giving informed written consent. The study was conducted 
via SurveyMonkey and the data collection was limited to three 
months. The same invitation message was sent two more times 
within this period to increase the participation rates. Repeti-
tive entrance to system was avoided by preventing multiple 
responses per person within study interval. 

A similar procedure was followed via sending invitation 
e-mails to same participants who provided their e-mail ad-
dresses after two-year interval and they were asked to fill the 
questionnaire package in year 2015. 

Measures

Game addiction Scale
The scale including 21-item long form and 7-item short 

form was developed by Lemmens et al.13 GAS is a 5-point 
Likert scale which covers seven criteria including withdrawal, 
salience, tolerance, relapse, conflict, problems and mood mod-
ification.13 Turkish adaptations of the scales were performed 
by Baysak et al.14 We have recently reported that both 21-item 
(Cronbach’s α=0.96) and 7-item versions (Cronbach’s α=0.88) 
of the GAS is valid and reliable among Turkish sample.14 

Satisfaction with Life Scale (SLS)
This 7-point scale that ranges from 7 strongly agree to 1 

strongly disagree was developed by Diener et al.22 and assess 
satisfaction with the respondent's life as a whole. The total 
score increase as the life satisfaction of the respondent in-
crease. The Turkish adaptation of the scale was performed by 
Köker.23

Rosenberg Self-Esteem Scale (RSES)
Morris Rosenberg developed the scale in 1965. The 10 items 

are answered on a four point scale ranging from strongly agree 
to strongly disagree. The Turkish adaptation of the scale was 
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performed by Çuhadaroğlu.24 

Multi-dimensional Scale of Perceived Social Support 
(MSPSS)

The scale was developed by Zimet et al.25 to measure per-
ceptions of support from 3 sources: family, friends, and a 
significant other. This self-report questionnaire contains twelve 
items rated on a seven-point Likert-type scale with scores rang-
ing from ‘very strongly disagree’ to ‘very strongly agree’. Turk-
ish adaptation of the scale was performed by Eker and Arkar.26 

Same questionnaire package including 21-item GAS (that 
also cover 7-item GAS short form), Satisfaction with Life 
Scale (SLS), Rosenberg Self-Esteem Scale (RSES) short form, 
and Multi-dimensional Scale of Perceived Social Support 
(MSPSS) were given to the participants in both assessments. 
In the follow-up, participants were asked whether they still 
play any online games. Thirty three participants out of 110 
gamers, who reported that they hadn’t been playing any on-
line games for at least last 6 months, were not given GAS con-
sidering the time limitation of the questionnaire that cover 
only “last six months”. 

Sociodemographic data such as age, gender, monthly in-
come, and game playing characteristics such as playing fre-
quency and duration of each game session were collected only 
in the first assessment. 

Statistical analysis
A hierarchical linear modeling approach was followed to 

test the linear change in game addiction scores of the online 
gamers from 2013 to 2015. The full model was tested in two 
steps via HLM 7 Software.27 In the first step, unconditional 
growth model was performed by only adding time into the 
equation to test the change in online game addiction from 
2013 to 2015. At the second step the proposed predictors were 
added into the equation to test whether any predictor unique-
ly associated with online game addiction. The robust estima-
tions were evaluated for the significance of the associations 
between variables.

Ethics
The study procedures were carried out in accordance with 

the Declaration of Helsinki. The Institutional Review Board 
of the (Gazi University, Faculty of Medicine) approved the 
study (Approval Number: 18.06.15/06). All subjects were in-
formed about the study and all provided informed consent.

RESULTS

Participants
745 people out of 1,763 who clicked the study link complet-

ed all questionnaires in the first stage of the study in 2013. In 
the follow-up, in 2015, 133 gamers responded to the e-mail 
invitation and 110 of them completed the whole question-
naire package, thus, data of 110 participants were analyzed in 
this study. 90% (n=99) of the participants were male and 10% 
(n=11) were female. Mean age was 30.75±9.68 (male: 30.9± 
9.8, female: 30.4±9.4). 68.2% (n=75) of the participants had 
a university degree, 43.6% (n=48) of them were married and 
62.7% (n=69) had a regular job. The details of sociodemo-
graphic variables are shown in Table 1.

Travian gaming characteristics
54.5% (n=60) of the participants reported that they spent 

money in the game and their monthly average expenditure 
was 41.2 TL (approximately $21.6 at the time of data collec-
tion - 2013). Weekly time spent in the game was 42.5 hours and 
the average online gaming duration without giving a break 
was 9.4 hours. The gamers reported that they login the game 

Table 1. Sociodemographic variables of the participants

Variables N (%)
Gender

Male
Female

99 (90)
11 (10)

Educational degree
Primary school
High school
College 
Master’s or doctoral

6 (5)
17 (15.5)
75 (68.2)
12 (10.9)

Marital status
Married
Single
Divorced, apart

48 (43.6)
55 (50.0)

7 (6.4)
Current job

Student
Regular employee
Employed on occasion
Unemployed 

34 (30.9)
69 (62.7)

2 (1.8)
5 (4.5)

Residence
Alone 
With home mates
With parents, or family member
With spouse, children
Dormitory

12 (10.9)
18 (16.3)
31 (28.2)
46 (41.8)

3 (2.7)
Monthly income (TL)*

Under 800†

801–1500
1501–3000
3001–5000
Over 5000  

5 (4.5)
15 (13.6)
48 (43.6)
22 (20.0)
20 (18.2)

*1 USD: 1.90 TL (in year 2013), †800 TL: Minimum net wage in 
Turkey in year 2013. TL: Turkish Lira
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13.5 times a day. The details of gaming characteristics of the 
participants are shown in Table 2.

How online game addiction scores changed in time
The mean scores and standard deviations of the scales in 

2013 and 2015 was shown in Table 3. Unconditional growth 
model as only the time was in the model revealed that GAS 
scores of gamers significantly decreased from 2013 to 2015 
(β=-3.62, SE=1.60, p=0.026). SLS, RSES, and MSPSS scores 
of participants were entered into the model in the second 
step. The results indicated that only MSPSS scores signifi-
cantly and negatively associated with GAS scores (β=-0.27, 
SE=0.08, p<0.001) and the negative association of time re-
mained significant (β=-3.58, SE=1.66, p=0.035). One unit 
decrease in MSPSS scores in two years appears to be associat-
ed with 0.27 unit increase in GAS scores, even the overall GAS 
scores decreased in this period. The full model explained 8% 
of the total variance in game addiction.

How game addiction rates changed in time
We also examined how game addiction rates of the partici-

pants changed in two-year time. Online game addiction was 
defined in accordance with both monothetic and polythetic 
format of 7-item short form of GAS. Accordingly, participants 
who fulfilled 4 criteria out of 7-item were accepted as having 
online game addiction in polythetic format, whereas in 
monothetic format fulfilling all criteria was required for di-

agnosis as it is stated in the original study of Lemmens et al.13 

10 (9%) out of 110 participants found to have online game 
addiction when assessed with monothetic format in 2013. In 
the follow-up, 7 of these 10 participants were found not to 
have online game addiction according to monothetic format 
but were in risky group according to polythetic format. Also 
two participants reported that they hadn’t been playing any 
online games for at least last 6 months. On the other hand, 2 
out of 100 participants, who were accepted as not having on-
line game addiction when assessed with monothetic format 
in year 2013, were found to have online game addiction in the 
follow-up. Among rest of the participants, 67 of them were 
still not having online game addiction and 31 of them were 
not playing any online games for at least last 6 months (Fig-
ure 1A).

With polythetic format, 50 (45%) out of 110 participants 
had online game addiction in 2013. In follow-up, 24 (48%) 
out of these 50 gamers were found still to have online game 
addiction, whereas 16 (32%) of them didn’t have online game 
addiction. Ten (20%) participants reported that they were 
not playing any online games for at least last 6 months. On 
the other hand, 7 (11.6%) out of 60 people who did not have 
online game addiction in 2013 were found to have online 
game addiction in the follow-up. Thirty (50%) of them were 
found not to still have online game addiction and 23 (38.3%) 
people reported that they were not playing any online games 
for at least last 6 months. Change in online game addiction 
rates from 2013 to 2015 can be seen in Figure 1B. 

DISCUSSION

The results of current study indicate that online game ad-
diction rates of the Travian players, which is diagnosed via 
using 7-item short form of GAS, changed within two years. 
According to monothetic format, online number of partici-
pants who were diagnosed with online game addiction de-
creased from 9% to 2.7% in two years. On the other hand, 
according to polythetic format this rate decreased from 45% 
to 28.2%. Also, it is found that total GAS scores of the par-
ticipants decreased significantly within two-year interval in-
dicating a decrease in symptom severity of the players. Our 
results supports the evidence of temporal instability and tran-

Table 2. Gaming characteristics

Gaming characteristics Minimum Maximum Mean SD
Monthly average expenditure in the game (TL)* 1 250 41.2 47.6
Weekly time spent in the game (hour) 2 168 42.5 27.2
Online gaming duration without giving a break (hour) 0† 168 9.4 19.2
Daily number of logins 1 500 13.5 47.3
*only 60 participants, †less than 1 hour. TL: Turkish Lira, SD: standard deviation

Table 3. Mean scores of GAS, SLS, RSES, and MSPSS in 2013 
and 2015

Scales 
2013 2015

Mean SD Mean SD
GAS-21 56.45 20.14 51.93 17.48
SLS 22.40 6.35 20.37 6.97
RSES 31.62 5.59 26.45 2.39
MSPSS
Family
Friends
Other

57.33
20.63
20.66
16.03

17.77
6.38
6.82
9.40

56.75
20.28
19.90
16.56

17.99
7.09
6.86
8.65

GAS: Game addiction Scale, SLS: Satisfaction with Life Scale, 
RSES: Rosenberg Self-Esteem Scale, MSPSS: Multi-dimensional 
Scale of Perceived Social Support, SD: standard deviation
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sient feature of IGD.
Lack of adequate data regarding temporal stability of IGD 

is a major problem in IGD research. It is clear that prospec-
tive studies that investigate the game addiction rates of on-
line gamers are limited in number. There is a growing num-
ber of evidence suggesting that in long term some gamers 
experience a decline in their problematic gaming symptoms 
pointing out the unstable pattern of the disorder. Van Rooij 
et al.28 identified two group of gamers, addicted and non-
addicted, via using latent class identification method among 
their adolescent study sample. They used Compulsive Inter-
net Use Scale to measure problematic gaming and reported 
that half of the addicted online gamers were still addicted 
one year later. In their two-year prospective study with chil-
dren and adolescents, Gentile et al.5 reported that 16.4% of 
pathological video gamers in their sample had significantly 
decreased symptoms while the remaining stayed stable and 
only 1.3% of non-pathological gamers became pathological 
gamers within two years. Strittmatter et al.29 conducted a three 
wave longitudinal study to investigate course and stability of 
not pathological gaming in particular, but pathological inter-
net use (PIU) in general, among German adolescents. The 
study presented a decreasing and fluctuating prevalence of 
PIU from 4.3% at zero time point to 2.7% (T1) and 3.1% (T2) 
over 2-years. Authors indicated the transient nature of PIU 
during adolescence and discussed the stability of categorical 
PIU. In another three wave longitudinal study of Scharkow 
et al.,30 a large sample with a large age range was investigated 
for gaming behavior and some psychosocial factors. The au-
thors reported that almost 75% of the initially problematic 
users showed a decline in addiction symptoms in a 2-year 
timespan and underlined the unstable feature of problemat-

ic online gaming behavior. 
As the syndrome model of addiction indicates, addiction 

is a syndrome that may have various manifestations includ-
ing substance and behavioral expressions.31 This model sug-
gest that with the interaction and accumulation of certain 
neurobiological and psychosocial factors, which may be ge-
netic or acquired, people develop predisposition to addiction 
but the emergence and the type of addiction may depend on 
which object of addiction the individual encounters with. If 
the repeated interaction with the object yields certain neu-
robiological and social consequences altogether with a desir-
able subjective experience, then the transition to addiction 
occurs. This broader understanding of addiction may partial-
ly explain the temporal instability of IGD. The gamers may 
develop other addictions such as gambling, shopping, sex/
pornography, and alcohol as a result of exposure to different 
addictive objects in parallel with their changing life events 
and experiences. According to this model, the decrease in 
game addiction rates and symptom severity of participants 
may be associated with changes in encountered addiction ob-
jects in their lives within two year interval. 

On the other hand, this decline may also be explained par-
tially with adaptation model of Shaffer and his colleagues in 
pathological gambling.32 The proposed model suggest that 
similar to spread of infectious diseases, where case rates de-
cline after the initial exposure to infectious agent, the preva-
lence rate of gambling disorders increase at first and after a 
stabilization period it declines gradually in long-term. Shaf-
fer et al.33 argue that gambling is not a progressive disorder, 
instead shortly after facing new gambling opportunities in-
dividuals experience an adaptation process that they adapt 
to the novelty and risks of exposure to that gambling oppor-

2013 20132015 2015

Total
110

Addicts
10

Addicts
1

Addicts
2

Non-addicts
100

Non-addicts
7*

Non-addicts
69

Non playing
2

Non playing
31

Total
110

Addicts
50

Addicts
24

Addicts
7

Non-addicts
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Non playing
10

Non playing
23

A B
Figure 1. The change in game playing characteristics of participants from 2013 to 2015 according to (A) monothetic format, (B) polythetic 
format of GAS. *six of these 7 gamers still have game addiction according to polythetic format of GAS. GAS: Game addiction Scale.
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tunity and change their behaviors in response to that. This 
behavioral pattern seems to limit the effects of exposure and 
prevalence rates of gambling. Similar to that, introduction of 
new online game may lead to the novelty effect where gam-
ers closely involve with that particular game and spend more 
time in it in short-term, subsequently as they become famil-
iar with the game, the novelty effect fades away resulting a de-
crease in prevalence rates. When a new online game is released 
into the market, a huge number of gamers are attracted to it 
due to its popularity and spend a lot of time in the game, how-
ever in the long run playing durations and addiction rates de-
crease. In accordance with this, as a new server starts in Travian 
the number of active players rise up to around twenty thousand, 
subsequently, this number decrease to two or three thousand 
towards the end of game. We suppose that this fact may ex-
plain the decline in online game addiction rate and symptom 
severity within two years in our study.

Here, we also investigated the association of SLS, RSES, and 
MSPSS scores of participants with GAS scores and found that 
only MSPSS scores significantly and negatively associated 
with GAS scores. Decrease of MSPSS scores within the study 
interval appears to increase GAS scores of the participants. 
The relationship between social support and internet addic-
tion was investigated in previous research. Several studies re-
ported a negative relationship between perceived social sup-
port and internet addiction among adolescents and young 
adults34-36 showing that adolescents with low social support is 
under a high risk for internet addiction. Need for getting so-
cial support via interacting with online friends is known to 
contribute to internet gaming addiction among adolescents.37 
In addition to internet addiction, it was also suggested that 
deriving in-game social support is an important motivation 
for online gaming in particular. In-game social support was 
found to be associated with fewer negative psychological 
symptoms and increased engagement in the games probably 
leading to excessive playing.38 Hyun et al.39 reported that fam-
ily environment as a social interaction factor is an important 
risk factor for online gaming addiction. On the other hand, 
in the longitudinal study of Scharkow et al.,30 perceived social 
support was reported to be negatively correlated with GAS 
scores of only adolescents and young adults in the first as-
sessment. However, the authors indicated that they did not 
find a longitudinal interdependence of problematic gaming 
and perceived social support in any age. Our results seems to 
be in line with literature as it indicates a negative relationship 
between social support and game addiction.

On the other hand, we didn’t find a relationship between 
the scores of GAS and SLS and RSES. There are some stud-
ies that point out a possible relationship between decreased 
self-esteem and gaming addiction17,39 beside the studies that 

found no relationship.39 Similar to that, a possible relation-
ship was shown between decreased life satisfaction and gam-
ing addiction20 whereas some studies mentioned that there 
was no link.40

There are some limitations in this study that should be not-
ed. Firstly, the vast majority of the 726 Travian players did 
not reply to second invitation for participation to the study, 
because e-mail addresses of the participants were temporary 
addresses that were signed up for Travian in particular. Sec-
ond, due to limited number of participants we did not inves-
tigate the relationship between socio-demographic variables 
and psychosocial factors, and change in gaming behavior. 
Third limitation is the two-year interval between two assess-
ments which may be too long for follow-up. The fourth lim-
itation is assessing the participants via self-report scales but 
not via face-to-face clinical evaluation. This limitation led us 
determine the game addiction levels of the participants mere-
ly based on their subjective experiences and may decreased 
the validity of the possible presence of IGD among subjects. 
As being online, this study shares the common disadvantag-
es of online research such as limited sampling and respon-
dent availability and possible cooperation problems. Lastly, 
due to large age range of the participants, certain developmen-
tal stages and features of the participants might have emerged 
as confounding variables.

In conclusion, we think that online game addiction is a topic 
that few studies have been conducted compared to the size of 
the problem and prospective studies are particularly limited 
in literature. This study is worthy as it indicates the change in 
online gaming behavior within two years. As far as we know, 
this is the first prospective study from Turkey that is conduct-
ed among online gamers. The study also presents limited but 
significant data regarding risk factors of pathological online 
gaming. The low participation rate in follow-up study prob-
ably led us to diagnose insufficient number of game addicts 
according to monothetic and polythetic format. Therefore, 
we suggest for future studies to take necessary precautions to 
increase participation to follow-up assessments. 
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