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version of the Diagnostic and Statistical Manual of 
Mental Disorders (DSM 5) and is conceptualized 
as frequent and continuous preoccupation with 
the use of Internet games which leads to clinically 
significant distress and impairment (Argyriou, 
Davison & Lee, 2017). The diagnostic criteria for 
this disorder are based on substance use disorder 
and gambling disorder (Jeromin, Nyenhuis & Barke, 
2016). Further research needs to be conducted 
before IGD could be recognized as a definite clinical 
disorder (Pontes & Griffiths, 2015).
Previous research has revealed that IGD has several 
negative influences on physical and mental health, 
including but not limited to dietary issues, sleeping 
problems, deficits in occupational and educational 
function, interpersonal difficulties, increase of 
anxiety, stress, and depression, and decrease of well-
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Abstract
Objective: The present study aimed to examine whether the treatment of Internet Gaming Disorder (IGD) in 
adolescents via Attentional Bias Modification (ABM) improves their health-related quality of life. 
Method: 34 adolescents with IGD who were 12-17 years old were randomly assigned to experimental (n = 16) and 
control (n = 18) groups. The experimental group received ABM, while no interventions were delivered to the control 
group. Attentional bias, IGD severity, and health-related quality of life were assessed using Modified Stroop Task, 
Internet Gaming Disorder-20 (IGD-20), and KIDSCREEN-52 questionnaires, respectively. Data from pre-test, post-
test, and two months follow-up measurements were analyzed using two-way mixed measures ANOVA and Fisher’s 
least significant difference (LSD) via SPSS software.
Results: ABM successfully reduced attentional bias and IGD severity and improved health-related quality of life in 
adolescents of the experimental group (p < 0.05). These significant changes were observed at post-test and two months 
follow-up. Meanwhile, no significant change occurred in the control group (p > 0.05).
Conclusion: It could be concluded that ABM not only reduces the severity of IGD in adolescents, but also improves 
their health-related quality of life, although further research is required for the understanding of its mechanisms of 
effects.
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Introduction
Internet gaming is one of the most common 
activities among youth and adults and is regarded 
as a harmless or even beneficial activity if done in 
a controlled amount (Wilms, Petersen & Vangkilde, 
2013). About 2 billion people engage in internet 
gaming regularly across the world (Jeromin, Rief 
& Barke, 2016). Among them, about 0.2 to 8.7 
lose control over their behavior, leading to Internet 
Gaming Disorder (Gentile, 2009). This disorder is 
temporarily added to the third section of the last 
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being (J Kuss, D Griffiths, Karila, & Billieux, 2014; 
Jeromin, Nyenhuis, et al., 2016; Kuss & Griffiths, 
2012; Lam, 2014; Sublette & Mullan, 2012). 
These extensive adverse effects of IGD on physical 
and mental health demonstrate the importance of 
exploring different aspects of this understudied 
disorder in health psychology.
IGD is similar to substance use disorders and 
gambling disorder in terms of diagnosis criteria, 
clinical features, comorbid disorders, genetic 
factors, responsiveness to therapy, and underlying 
cognitive processes (Yau & Potenza, 2015). One 
of the processes which have been of particular 
interest in the cognitive theories of etiology and 
maintenance of addictive behaviors is selective 
attention to information. Attention is the central 
core of many aspects of cognition and influences 
perception, memory, language, and problem solving 
(Aghayousefi, Zare, & Mohammadi, 2018). Based on 
cognitive theories, people with addictive behaviors 
pay more attention to information and stimuli related 
to the object of their addiction, a phenomenon which 
is known as attentional bias (Metcalf & Pammer, 
2011). There is substantial and growing evidence, 
indicating that addictive disorders are associated 
with attentional bias (Field & Cox, 2008; Hønsi, 
Mentzoni, Molde, & Pallesen, 2013), for example, 
youth and young adults who suffer from IGD, 
exhibit an attentional bias towards game-related 
stimuli (Chia & Zhang, 2020; van Holst et al., 2012). 
Also, the results of a study conducted in Iran suggest 
that lack of attentional control is associated with 
addictive behaviors in youth (Azarmehr & Ahmadi, 
2020).
Since empirical evidence has demonstrated that 
attentional bias is associated with a wide variety 
of mental disorders (Ziaee, Fadardi, Cox, & Yazdi, 
2016), researchers have explored different ways 
of manipulating attentional bias. These methods, 
which are collectively known as Attentional Bias 
Modification (ABM), are interventions designed by 
adjusting the methods of assessing attentional bias, 

in a way that trains the participants to focus their 
attention towards a certain kind of stimuli (increased 
attentional bias) or shift their attention away from 
a certain kind of stimuli (reduced attentional bias). 
It has been observed that ABM effectively reduces 
attentional bias in many psychological disorders like 
substance use disorders, gambling disorder, anxiety 
disorders and mood disorders (Browning, Holmes, 
& Harmer, 2010; Heitmann, Bennik, van Hemel-
Ruiter, & de Jong, 2018; MacLeod & Clarke, 2015; 
Wittekind et al., 2019). A preliminary study has also 
revealed that ABM can reduce attentional bias in 
people with IGD and ameliorate the severity of their 
disorder (Rabinovitz & Nagar, 2015). Although that 
study was an essential step towards understanding 
IGD and its treatment, it had limitations that warrant 
further research. For instance, only adult males were 
included in that study, merely one session of ABM 
was implemented, no follow-up measurements 
were conducted, and no information was provided 
regarding the effects of ABM on health-related 
quality of life, which is one of the severe impairments 
associated with IGD (Fazeli et al., 2020; Wartberg, 
Kriston, & Kammerl, 2017). Pharmacotherapy with 
serotonin reuptake inhibitors can only improve one 
aspect of quality of life (psychological health) in 
individuals with IGD (Lim et al., 2016), and it is 
essential to investigate the extent of ABM’s effect on 
the quality of life, especially since previous research 
has demonstrated that successful modification of 
cognitive biases can improve quality of life (Dietel 
et al., 2020).
Considering the lack of enough research in the 
field of IGD as a newly recognized psychological 
disorder, especially regarding its treatment using the 
novel method of ABM, the purpose of the present 
study was to examine the effects of 8 sessions of 
online ABM on health-related quality of life in 
adolescents with IGD. Based on previous research, 
we hypothesized that a successful reduction of IGD 
severity through ABM would improve health-related 
quality of life in adolescents.



11Health-Related Quality of Life and Internet Gaming Disorder ; Nasiry, et al

Method
This study was a quasi-experimental research with 
a control group and pre-test, post-test, and follow-
up. The target population of the research was all 
the students in the middle schools and high schools 
of Tehran. The inclusion criteria were: 1) DSM-5 
diagnosis of IGD, 2) having 12-17 years old, and 3) 
willingness to participate in the research. The study’s 
exclusion criteria included: 1) having any severe 
physical illnesses requiring immediate therapy, 2) 
DSM-5 diagnosis of comorbid mental disorders, 
3) receiving any psychological interventions, and 
4) decision to terminate the participation in the 
research. Because of the Covid-19 quarantine, all of 
the procedures were carried out distantly. 
Participants were sampled using the convenience 
sampling method via contacting the staff of several 
middle schools and high schools in various parts of 
Tehran and requesting them to introduce the study’s 
website to their students to get more information about 
the study and start their online participation. Overall, 
1024 students filled the Internet Gaming Disorder-20 
(IGD-20) questionnaire, from which 59 students 
scored higher than 71 and diagnostic interviews with 
them were conducted via telephone. Among them, 
36 students diagnosed with IGD, who did not have 
any comorbid disorders or severe illnesses and were 
not receiving any psychotherapeutic interventions, 
were selected as participants and were randomly 
assigned to experimental and control groups. 
Two participants did not complete their task and 
were excluded from the research. Finally, the data 
obtained from 34 students (11 females and 23 males) 
were used in this study, 16 of which belonged to the 
experimental group, and the other 18 were from the 
control group.
Ethical statements
All the ethical guidelines were considered in the 
present study, and the protocol of research was in 
accordance with the ethical principles of the 1975 
declaration of Helsinki. All the participants received 
information about the purpose and the procedure of 

the study and could stop their participation at any 
time. Before starting the research, informed consent 
was obtained from all the participants and their 
mothers, and after the study ended, its results were 
explained to them. The participants of the control 
group had the option of receiving the intervention 
after getting informed about the study’s results.

Measures
Internet Gaming Disorder-20 (IGD-20)
IGD-20 was utilized to assess IGD severity (Pontes, 
Kiraly, Demetrovics, & Griffiths, 2014). This 
questionnaire consists of of 20 items and 6 subscales: 
salience, mood modification, tolerance, withdrawal, 
conflict, and relapse. Previous research has revealed 
that IGD-20 is applicable for adolescents (Fuster, 
Carbonell, Pontes, & Griffiths, 2016; Shu M, Ivan 
Jacob, Meng Xuan, & Anise MS, 2019). Pontes et 
al. (2014) found out that IGD-20 has good structural 
validity (CFI = 0.93; RMSEA = 0.048), criterion 
validity (r = 0.77), and internal consistency (a = 
0.88). The results of a study by Vahidi, Zamanzadeh, 
Musavi, Janani, and Namdar (2019) showed that 
the Persian version of IGD-20 has good structural 
validity (CFI = 0.93; RMSEA = 0.043), criterion 
validity (r = 0.35), internal consistency (a = 0.91), 
and test-retest reliability (r = 0.95).
KIDSCREEN-52
In order to evaluated health-related quality of life, 
KIDSCREEN-52 (Ravens-Sieberer et al., 2008) 
was utilized, which is a questionnaire for children 
and adolescents consisting of 52 items that measures 
multiple dimensions of health-related quality of life, 
including physical and psychological well-being, 
emotions and moods, relationships with family and 
peers, life at home and school, social acceptance 
and bullying, self-perception, financial resources, 
and autonomy. Ravens-Sieberer et al. (2008) 
demonstrated that this instrument has good structural 
validity (CFI = 0.97; RMSEA = 0.062), construct 
validity (r = 0.44 to 0.61), internal consistency (a = 
0.77 to 0.89), and test-retest reliability (ICC = 0.56 
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to 0.77). Nik, Naenian, and Shairi (2014) confirmed 
that the Persian version of KIDSCREEN-52 has 
good structural validity (CFI = 0.97; RMSEA = 
0.053), construct validity (r = 0.18 to 0.71), internal 
consistency (a = 0.65 to 0.89), and test-retest 
reliability (r = 0.58 to 0.85).
Modified Stroop Task
Attentional bias towards game-related stimuli was 
measured via the Modified Stroop Task, which was 
developed based on theoretical examinations and 
methodological guidelines provided by Cox, Fadardi, 
and Pothos (2006). In this task, participants are 
randomly presented with game-related and neutral 
words shown in different colors and are asked to 
name the color of each word as quickly and accurately 
as possible. The total time (in milliseconds) spent to 
respond to game-related stimuli minus the total time 
spent to respond to neutral stimuli is considered as 
a quantitative indicator of attentional bias towards 
game-related stimuli. Previous research has shown 
that the internal consistency (Splithalf correlation 
= 0.83 to 0.89) and test-retest reliability (r = 0.65 
to 0.74) of the English version of this task is good 
(Brown et al., 2014). The psychometric properties 
of the Persian version of this task has also been 
confirmed with the Cronbach’s alpha of 0.83 to 
0.94 and the test-retest reliability of 0.80 to 0.91 
(Khodadadi, Feyzi Daryati, Movahedi, & Ahmadi, 
2014; Rasti & Taghavi, 2006).

Table 1. Demographic and Clinical Characteristics of the Participants at Baseline

Variable
Group

Statistic p-Value
Experimental Control

Age (years) 13.96 (1.52) 14.43 (1.18) t = 1.01 0.31
Gender (male - female) 10 - 6 13 - 5 x2 = 0.36 0.54
Education (middle school - high school) 7 - 9 10 - 8 x2 = 0.47 0.49
Age of first gameplay (years) 7.28 (2.03) 8.41 (2.65) t = 1.38 0.17
Weekly gameplay (hours) 20.88 (12.49) 22.57 (10.23) t = 0.43 0.66

Procedure
ABM was delivered online to the experimental group, 

and the control group received no interventions. 
Eightfold ABM sessions were conducted once 
every two days, and evaluations using IGD-20, 
KIDSCREEN-52, and Modified Stroop Task were 
conducted at pre-test, post-test and two months 
follow-up. Data were analyzed using two-way 
repeated measures ANOVA and Fisher’s least 
significant difference (LSD) with the 26th version 
of SPSS software.
Attentional Bias Modification (ABM)
The first use of ABM as a method of altering 
attentional bias was conducted by MacLeod, 
Rutherford, Campbell, Ebsworthy, and Holker 
(2002) and was successful at reducing attentional 
bias towards threat-related stimuli and decreasing 
the participants’ stress reactivity. Since then, ABM 
has been used as an intervention for a wide variety of 
psychological disorders, including substance use 
disorders, gambling disorder, anxiety disorders and 
mood disorders (Browning et al., 2010; Heitmann et 
al., 2018; MacLeod & Clarke, 2015; Wittekind et al., 
2019). Because this method has not been previously 
implemented for the modification of attentional bias 
towards game-related stimuli, in this study ABM 
training was developed based on the training that 
Ziaee et al. (2016) designed for the modification of 
attentional bias towards drug-related stimuli. In this 
version of the training, game-related and neutral 
stimuli were used in lexical and pictorial format, and 

the number of sessions was increased from 3 to 8 
sessions. In the first 4 sessions, single stimuli
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Table 2. Means and Standard Deviations of the Study’s Dependent Variables

Variable / Measure

Group
Experimental Control

Pre-test

Post-test

Follow
-up

Pre-test

Post-test

Follow
-up

Attentional Bias

  Modified Stroop Test 3314 
(528)

1126 
(413)

1359 
(422)

3145 
(315)

2964 
(476)

3071 
(540)

IGD Severity

  IGD-20 81.84 
(14.29)

59.45 
(16.81)

57.31 
(15.63)

79.35 
(16.24)

82.10 
(17.51)

77.58 
(14.85)

    Salience 4.51 
(1.06)

3.18 
(0.89)

3.02 
(0.86)

4.41 
(1.08)

4.62 
(1.13)

4.32 
(1.06)

    Mood Modification 3.96 
(0.94)

3.42 
(0.92)

2.95 
(0.91)

3.90 
(0.98)

4.12 
(1.01)

3.81 
(0.82)

    Tolerance 3.65 
(0.91)

2.71 
(0.79)

2.76 
(0.82)

3.83 
(0.94)

3.92 
(0.88)

3.86 
(0.79)

    Withdrawal 4.32 
(1.02)

2.98 
(0.81)

2.84 
(0.85)

4.06 
(1.03)

4.18 
(0.96)

4.25 
(0.97)

    Conflict 3.79 
(0.87)

2.57 
(0.74)

2.63 
(0.77)

3.62 
(0.89)

3.96 
(0.93)

3.48 
(0.79)

    Relapse 4.10 
(0.83)

2.49 
(0.76)

2.22 
(0.73)

3.89 
(0.91)

3.77 
(0.84)

3.62 
(0.77)

Health-Related Quality of Life

  KIDSCREEN-52 52.08 
(16.43)

59.36 
(14.92)

69.71 
(15.20)

54.66 
(18.47)

51.19 
(17.83)

55.74 
(15.71)

    Physical Well-Being 53.36 
(15.16)

60.33 
(15.48)

62.81 
(14.76)

49.13 
(17.02)

44.91 
(18.11)

53.61 
(14.21)

    Psychological Well-Being 49.09 
(14.51)

58.23 
(13.21)

74.54 
(14.09)

60.36 
(16.66)

52.42 
(16.09)

60.49 
(13.35)

    Moods & Emotions 53.61 
(15.43)

57.99 
(13.60)

71.96 
(14.17)

55.76 
(16.84)

57.35 
(15.33)

59.17 
(13.44)

    Self-Perception 58.12 
(18.40)

65.22 
(16.06)

72.15 
(16.43)

53.91 
(19.75)

50.46 
(18.36)

58.29 
(13.07)

    Autonomy 55.07 
(19.23)

61.14 
(16.22)

67.03 
(16.87)

52.63 
(19.11)

53.52 
(18.21)

56.43 
(16.92)

    Parent Relation & Home Life 53.16 
(16.59)

62.67 
(13.84)

74.08 
(15.30)

60.33 
(18.03)

55.19 
(15.78)

58.94 
(14.76)

    Social Support & Peers 44.63 
(16.51)

48.72 
(14.93)

66.92 
(16.39)

53.70 
(18.34)

44.76 
(19.26)

51.07 
(16.88)

    School Environment 49.31 
(17.36)

56.11 
(14.35)

60.97 
(16.71)

48.84 
(18.92)

47.26 
(17.90)

44.38 
(17.69)

    Social Acceptance & Bullying 60.77 
(14.41)

70.52 
(13.57)

79.64 
(14.99)

64.16 
(16.12)

62.03 
(15.16)

60.11 
(16.20)

    Financial Resources 51.39 
(23.09)

61.61 
(18.22)

66.18 
(18.13)

51.65 
(22.88)

46.81 
(24.53)

51.44 
(21.04)
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were presented randomly and participants had to 
ignore their contents and specify the color of their  
backgrounds or borders. In the second 4 sessions, 
paired stimuli (one game-related, and one neutral, 
side by side with random placement) were presented, 
and participants had to direct their attention towards 
the neutral stimuli and specify the color of their 
backgrounds or borders. Each session was more 
complex than the previous one, and the criteria for 
passing from one session to the next were response 
time to each stimulus and total errors.

Table 3. Results of Two-Way Repeated Measures ANOVA

Variables
Between-Subjects Within-Subjects Interaction
F(DF) p-Value F(DF) p-Value F(DF) p-Value

AB
MDS 88.31(1, 32) < 0.001 62.84(2, 64) < 0.001 115.69(2, 64) < 0.001

IGD-S
IGD-20 8.41(1, 32) < 0.01 6.54(2, 64) < 0.01 11.05(2, 64) < 0.001

SA 7.86(1, 32) < 0.01 5.32(2, 64) < 0.01 9.84(2, 64) < 0.001
MM 7.32(1, 32) 0.01 6.16(2, 64) < 0.01 9.67(2, 64) < 0.001
TO 7.67(1, 32) < 0.01 3.89(2, 64) 0.02 8.45(2, 64) < 0.001
WI 7.91(1, 32) < 0.01 4.37(2, 64) 0.01 9.13(2, 64) < 0.001
CO 6.79(1, 32) 0.01 5.76(2, 64) < 0.01 9.32(2, 64) < 0.001
RE 6.93(1, 32) 0.01 5.44(2, 64) < 0.01 8.97(2, 64) < 0.001

HRQOL
KDSN-52 7.12(1, 32) 0.01 5.03(2, 64) < 0.01 9.46(2, 64) < 0.001

PHY 2.64(1, 32) 0.11 1.39(2, 64) 0.25 2.02(2, 64) 0.14
PSY 7.89(1, 32) < 0.01 4.16(2, 64) 0.02 8.19(2, 64) < 0.001
M&E 7.31(1, 32) 0.01 3.84(2, 64) 0.02 7.66(2, 64) < 0.01
S-PE 6.73(1, 32) 0.01 4.78(2, 64) 0.01 7.97(2, 64) < 0.001
AUT 1.20(1, 32) 0.28 2.47(2, 64) 0.09 2.13(2, 64) 0.12
P&H 7.06(1, 32) 0.01 5.39(2, 64) < 0.01 8.85(2, 64) < 0.001
S&P 7.57(1, 32) < 0.01 5.58(2, 64) < 0.01 9.79(2, 64) < 0.001
SCH 2.31(1, 32) 0.13 2.20(2, 64) 0.11 2.38(2, 64) 0.10
S&B 6.92(1, 32) 0.01 4.62(2, 64) 0.01 6.44(2, 64) < 0.01

FIN 3.11(1, 32) 0.08 1.03(2, 64) 0.36 1.51(2, 64) 0.22

Abbreviations: DF = Degrees of Freedom; AB = Attentional Bias; MDS = Modified Stroop Test; IGD-S = IGD 
Severity; SA = Salience; MM = Mood Modification; TO = Tolerance; WI = Withdrawal; CO = Conflict; RE = 
Relapse; HRQOL = Health-Related Quality of Life; KDSN-52 = KIDSCREEN-52; PHY = Physical Well-Being; 
PSY = Psychological Well-being; M&E = Moods & Emotions; S-PE = Self-Perception; AUT = Autonomy; P&H 
= Parent Relation & Home Life; S&P = Social Support & Peers; SCH = School Environment; S&B = Social 
Acceptance & Bullying; FIN = Financial Resources.

Results
Analysis  of  the  participants’  demographic  and
clinical  baseline  data  showed  no  significant
difference between groups in terms of age, gender,
education, age of first gaming, and weekly hours of
gaming  (p  >  0.05).  These  results  are  presented  in
Table 1.
The  study’s  hypothesis  was  tested  using  two-way
repeated  measures  ANOVA  with  the  group  as  the
between-subjects factor, time as the within-subjects
factor and scores of IGD-20, KIDSCREEN-52, and
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Modified Stroop Test as dependent variables, which 
are shown in Table 2.
The results of ANOVA revealed that the effects 
of group, time and group*time interaction on the 
dependent variables have been significant (p < 0.05). 
In other words, there have been significant differences 
between the groups at multiple measurements, 
regarding attentional bias (Modified Stroop Test), 
IGD severity (IGD-20 and all of its subscales) and 
health-related quality of life (KIDSCREEN-52 and 
all of its subscales except Physical Well-Being, 
Autonomy, School Environment, and Financial 
Resources). These findings are shown in detail in 
Table 3.
After significant effects were found in the analysis, 
post-hoc pairwise comparisons were made to detect 
the exact points of significant change, using Fisher’s 
LSD. The results of these comparisons illustrated 
that significant change had only occurred in the 
experimental group, and this change was observed 
in their attentional bias, IGD severity, and health-
related quality of life (p < 0.05). As Table 4 shows, 
all subscales of IGD-20 had changed significantly 
at post-test, while six subscales of KIDSCREEN-52 
had changed significantly, and this change was 
evident only at follow-up. Meanwhile, no significant 
change was observed in the data of the control group 
(p > 0.05).

Discussion and Conclusion
The present study’s findings revealed that ABM 
successfully reduces attentional bias towards 
game-related stimuli in adolescents with IGD since 
the reduction in the experimental group’s scores in 
Modified Stroop Task was seen in comparing pre-
test with post-test, and was sustained at two months 
follow-up. These findings are in congruence with 
previous research showing that ABM interventions 
are capable of modification of attentional bias 
(Arsanjani, Zargham hajebi, & Mirzahosseini, 2020; 
Heitmann et al., 2018; MacLeod & Clarke, 2015; 

Wittekind et al., 2019) and can be implemented 
online (Denissen, Neumann, & Van Zalk, 2010). In 
contrast to these results, Wen et al. (2020) found 
that web-based ABM is not capable of significantly 
decreasing attentional bias in individuals suffering 
from addictive behaviors, but the reason for the 
insignificant results in that study could be the very 
high rate of dropout, and the very low frequency of 
training usage.
It was observed in this study that ABM reduces the 
severity of IGD in adolescents with this disorder, 
as the experimental group’s scores in the IGD-20 
questionnaire and all of its subscales were reduced 
at post-test compared to pre-test, and this reduction 
lasted for two months. Consistent with previous 
studies, this confirms that deficits in selective 
attention in cognitive processing of information 
play an essential role in causation, sustenance and 
worsening of IGD, and interventions targeting 
this issue, have therapeutic value for this disorder 
(Rabinovitz & Nagar, 2015).
More importantly, it was found in the current 
research that successful reduction of IGD severity 
via ABM, improves health-related quality of life 
in adolescents with this disorder. The increase 
of the experimental group’s scores in the 
KIDSCREEN-52 questionnaire was observed at 
follow-up compared with pre-test and post-test. 
The reason that significant difference was seen 
only at two months follow-up and not in post-test, 
might be that the effects of ABM on health-related 
quality of life requires time and only occurs after 
adolescents with modified attentional bias and 
reduced severity of IGD interact with their family 
and peers in a new way, start to perceive themselves 
in a new light, and engage in activities other than 
gaming. Gradually, these factors contribute to 
their psychological health and help them have 
meaningful relationships, which in turn increase 
their health-related quality 
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Variables
Experimental Control

Pre-test /
Post-test

Pre-test / 
Follow-up

Post-test / 
Follow-up

Pre-test /
Post-test

Pre-test / 
Follow-up

Post-test / 
Follow-up

AB
MDS 2188* 1955* -233 181 74 -107

IGD-S
IGD-20 22.39* 24.53* 2.14 -2.75 1.77 4.52

SA 1.33* 1.49* 0.16 -0.21 0.09 0.30
MM 0.54 1.01* 0.47 0.22 -0.09 -0.31
TO 0.94* 0.89* -0.05 0.09 0.03 -0.06
WI 1.34* 1.48* 0.14 0.12 0.19 0.07
CO 1.22* 1.16* -0.06 0.34 -0.14 -0.48
RE 1.61* 1.88* 0.27 -0.12 -0.27 -0.15

HRQOL
KDSN-52 -7.28 -17.63* -10.35 -3.47 1.08 4.55

PHY -6.97 -9.45 -2.48 -4.22 4.48 8.70
PSY -9.14 -25.45* -16.31* -7.94 0.13 -8.07
M&E -4.38 -18.35* -13.97* 1.59 3.41 1.82
S-PE -7.10 -14.03* -6.93 -3.45 4.38 7.83
AUT -6.07 -11.96 -5.89 0.89 3.80 2.91
P&H -9.51 -20.92* -11.41* -5.14 -1.39 3.75
S&P -4.09 -22.29* -18.20* -8.94 -2.63 6.31
SCH -6.80 -11.66 -4.86 -1.58 -4.46 -2.88
S&B -9.75 -18.87* -9.12 -2.13 -4.05 -1.92
FIN -10.22 -14.79 -4.57 -4.84 -0.21 4.63

Abbreviations: AB = Attentional Bias; MDS = Modified Stroop Test; IGD-S = IGD Severity; SA = Salience; 
MM = Mood Modification; TO = Tolerance; WI = Withdrawal; CO = Conflict; RE = Relapse; HRQOL = Health-
Related Quality of Life; KDSN-52 = KIDSCREEN-52; PHY = Physical Well-Being; PSY = Psychological Well-
being; M&E = Moods & Emotions; S-PE = Self-Perception; AUT = Autonomy; P&H = Parent Relation & Home 
Life; S&P = Social Support & Peers; SCH = School Environment; S&B = Social Acceptance & Bullying; FIN = 
Financial Resources.
* The mean difference is significant at the 0.05 level

of life. Although, the results show that some of 
the subscales of KIDSCREEN-52 (Physical Well-
Being, Autonomy, School Environment, and 
Financial Resources) did not improve significantly 
after intervention, and the reason for this might be 
that these aspects of health-related quality of life 
either need longer periods of follow-ups to become 
evident, or require more thorough interventions 
targeting several cognitive components in addition 

to selective attention. Nevertheless, with the 
confirmation of the effects of ABM on health-
related quality of life in adolescents with IGD, more 
studies need to be conducted in order to investigate 
the mechanisms of these effects.
There were certain limitations in this research 
that need to be addressed here and considered in 
future studies. Namely, because of the Covid-19 
quarantine, evaluations of participants were all 
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done indirectly (via internet and telephone) and 
using self-report questionnaires, while behavioral 
measures and clinical examinations by experts may 
provide more complete evaluations. Moreover, 
the follow-up assessment of participants was 
conduction only after two months, which does not 
confirm long-term maintenance of ABM’s effects, 
specifically since it was observed in the study’s 
results that some of the effects required long periods 
of time even to be observed. Therefore, future 
researchers in this field are encouraged to use more 
direct assessment methods and more extended 
follow-up assessments of their participants.
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