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Abstract
Excessive digital gaming can have unfavorable effects on gamers’ well-being and
everyday functioning. The aims of this study were to investigate the effects of a novel
group intervention “Limitless Gaming Bootcamp” on (i) gaming disorder (GD) tenden-
cies, (ii) the amount of time spent on leisure activities, and (iii) subjective well-being
among Finnish young adults, and to determine the persistence of the intervention’s
influence over time. A one-group pre- and post-test design with no control group was
used. Thirty-seven participants were enrolled in the study. The inclusion criteria were
being between the ages of 18 and 29; self-reported excessive gaming; a willingness to get
support in monitoring one’s gaming behaviour; and a fluency in Finnish. Participants
completed a 10-session group intervention designed to enhance conscious gaming be-
havior and well-being. Baseline, post-test, and six month follow-up measurements were
conducted to gather data. Variables measured included background variables, gaming
disorder tendencies (Problematic Online Gaming Questionnaire, POGQ), self-reported
time spent on various leisure activities, and subjective well-being (Short Form of the
Clinical Outcomes in Routine Evaluation Outcome Measure, CORE-SF/A). The time
spent on gaming decreased from pre- to post-intervention measurement and further to the
six month follow-up, and participants exhibited less severe GD symptoms during the
post-intervention phase and six months after the intervention. Gradual improvements in
subjective well-being were also observed. The group intervention was found to be
particularly effective at reducing the severity of GD symptoms.

Keywords Internet gaming disorder . Gaming disorder treatment . Therapy . Video games

Digital gaming has become a globally popular recreational activity for people of all ages, but
sustained excessive gaming may lead to problematic or addictive gaming behavior in a
minority of vulnerable gamers (Király et al., 2015). In 1993, the term Internet gaming disorder

International Journal of Mental Health and Addiction (2022) 20:2956–2972
https://doi.org/10.1007/s11469-021-00559-2

* Niko Männikkö
mannikkon@gmail.com

# The Author(s) 2021

Extended author information available on the last page of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s11469-021-00559-2&domain=pdf
http://orcid.org/0000-0003-1292-4852
mailto:mannikkon@gmail.com


was first highlighted in the research appendix of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) as a condition requiring further research. Following this initial
proposal, the World Health Organization (WHO) recognized the most maladaptive gaming
pattern as a gaming disorder (GD) in the 11th revision of the International Classification of
Diseases (ICD-11) (World Health Organisation, 2018). According to the ICD-11 (WHO,
2018), GD is classified as an addictive disorder characterized by persistent online or offline
gaming behavior involving a loss of control over gaming that interferes with and takes priority
over other daily life obligations and functions despite the occurrence of unfavorable conse-
quences for at least 12 months (Saunders et al., 2017).

While gaming is mostly harmless, and may even be beneficial in some cases (Granic et al.,
2014), GD is associated with several psychosocial problems (González-Bueso et al., 2018;
Sugaya et al., 2019), such as loneliness (Krossbakken et al., 2018; Sampogna et al., 2018), low
self-esteem (Mihara and Higuchi, 2017; Paulus et al., 2018), and family conflicts (Mihara and
Higuchi, 2017; Paulus et al., 2018). It is also associated with comorbid diseases including
anxiety and depression (Mentzoni et al., 2011; Müller et al., 2015; Wang, Cho, & Kim, 2018),
somatization (Kim et al., 2016; Starcevic et al., 2011), and obsessive-compulsive disorder
(Jiménez-Murcia et al., 2014; Kim et al., 2016; King et al., 2013). GD has also been linked to
certain personality tendencies including increased impulsivity (Kim et al., 2016; Walther,
Morgenstern, & Hanewinkel, 2012), aggression and hostility (Kim et al., 2016; Mehroof and
Griffiths, 2010), and attention-deficit/hyperactivity (Andreassen et al., 2016; Vadlin et al.,
2016). Most studies on the relationship between psychosocial factors and GD are correlational,
which limits the scope for all possible comparisons and therefore further prohibiting their
ability to confirm causal connections between specific variables (González-Bueso et al., 2018;
Männikkö et al., 2017).

There have been some comprehensive and empirically rigorous efforts to assess the
prevalence of GD in community samples. A recent systematic review found that the reported
population-level prevalence of GD ranged from 0.7 to 27.5% (Mihara and Higuchi, 2017). For
instance, a large-scale study by Rehbein et al. (2015) assessed the prevalence of GD in a
sample of 11,003 adolescents aged 13–18 years. In this population, 1.2% of adolescents were
found to satisfy the criteria for GD and 5.1% were at risk for the condition. In Finland, 1 to 2%
of junior high students (Männikkö et al., 2018) and vocational school students (Männikkö
et al., 2019) have been estimated to display GD symptoms; these values are comparable to
estimates for other countries. Current evidence also indicates that adolescents in particular are
more vulnerable to GD than adults (Mentzoni et al., 2011; Vollmer et al., 2014). Furthermore,
males are more likely to show symptoms of GD than females (Gentile et al., 2012; Milani
et al., 2018; Yu and Cho, 2016). However, it is worth noting that previous reviews of research
in this area have highlighted inconsistencies and weaknesses in the criteria used to assess GD
symptoms (King et al., 2013; Király et al., 2015); early instruments simply adapted the DSM-
IV diagnostic criteria for substance dependence and/or pathological gambling (American
Psychiatric Association, 1994).

Current research has increasingly targeted relief from GD and its psychosocial symptoms
through different interventions (King et al., 2017; Stevens et al., 2019; Torres-Rodríguez et al.,
2018; Zajac et al., 2019). Previous research has shown that in treatment for GD it is important
to focus on changes that address dysfunctional thoughts and harmful behavior (King et al.,
2017). Consequently, cognitive-behavioral therapy (CBT) has been supported as a treatment
approach for gaming-related problems in the past decade (King et al., 2017; Stevens et al.,
2019; Zajac et al., 2019). CBT can help individuals identify the underlying causes of GD, and
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find treatment options that fit with their practical difficulties. An apparent benefit of CBT is
also that it may address comorbid conditions related to GD (Winkler et al., 2013). Some
clinical trials on the treatment of GD have demonstrated benefits (when compared with control
groups), but other studies have not found clear therapeutic effects (Stevens et al., 2019).

A recent systematic review (Kim and Noh, 2019) scrutinized the effectiveness of psycho-
logical interventions for treating individuals with GD and Internet addiction. Those methods
included family-based interventions, CBT, and psychological and/or counseling programs.
The review’s findings showed that psychological interventions can reduce the severity of
addiction. However, the therapeutic outcomes vary widely, which makes the selection and
recommendation of any particular procedures or protocols difficult. Additionally, Kim and
Noh (2019) reported that interventions are also commonly applied in varying procedures,
including individual/group therapy and with or without family-based or Internet-based
support.

Many studies on GD interventions have had some notable shortcomings or have yielded
inconclusive results (Costa and Kuss, 2019; S. Kim and Noh, 2019; D. L. King et al., 2017;
Zajac et al., 2019), indicating that research on various procedures (e.g., family therapy,
residential treatment, transcranial stimulation) for GD have also been inconclusive (Zajac
et al., 2019). Furthermore, most of the studies on the treatment of GD have been conducted
in Asia, particularly in South Korea, and the implications of cultural context on effectiveness
are not fully known (King et al., 2017; Stevens et al., 2019). A previous review of research on
GD (King et al., 2017) outlines factors lacking in many reported studies, which include (i) a
comprehensive follow-up assessment over at least 3 to 6 months, (ii) methods for identifying
changes in diagnosis by combining results from baseline and follow-up assessments (i.e.,
determination of recovery and relapse), (iii) broad evaluations of intervention outcomes
including changes in quality of life and cognition, and (iv) evaluations of lasting (i.e., post-
treatment) psychosocial and environmental adaptations following interventions. In addition,
there is a need for new ways of detecting and treating early phase GD symptoms before the
condition gets worse.

As mentioned above, most previous studies have focused on psychological therapies
utilizing CBT. However, the exact content of CBT models for GD is not fully described in
the literature (King et al., 2017; King and Delfabbro, 2014). Consequently, little is known
about how CBT might lead to therapeutic effects. Furthermore, the interventions have focused
almost exclusively on individuals exhibiting severe symptoms of GD (King et al., 2017).
There also appear to be unresolved questions regarding what programs are optimal for the
prevention of GD among the two groups of regular or hazardous gamers (Stevens et al., 2021).
Taken together, the available evidence suggests that both new means to prevent and treat
problematic gaming and further research to establish evidence-based GD prevention and
treatment are needed.

Because of the novel status of GD and the fact that its treatments are still in the exploratory
phase, there is also a need for interventions that target problematic gaming behaviors prior to
the full range of GD symptoms emerging. Many young adults who play video games
intensively do not consider themselves to be problem gamers (Király et al., 2017), which
may cause them to avoid seeking clinical treatment even when it is needed. Nevertheless, these
gamers may recognize some problematic aspects of their gaming behavior and be at least
somewhat concerned about the effect of gaming on their lives. This makes it important to
create and provide forms of early interventions and support that avoid stigmatization and
motivate gamers to make changes before their condition gets worse.
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The aim of the present study is to investigate the feasibility and effects of a new easy-
access group intervention, Limitless Gaming Bootcamp, on gamers’ GD tendencies, and
subjective well-being among Finnish young adults. The intervention offers specialized
psycho-educational features and peer support for young adults who play video games
excessively. The intervention is not a consummate psychological treatment protocol; rather,
it is an effort to develop an easy-access intervention procedure that is convenient in
nonclinical circumstances.

The intervention follows the ideas of the biopsychosocial theory of addiction, where
gaming-related problems are considered to be a consequence of various individual (e.g., social
and cognitive factors, well-being), situational (e.g., gaming environment), and structural (e.g.,
gaming genres) factors that all interact with each other (Griffiths, 2005). Knowledge is also
lacking on how education or treatment procedures including such elements as situational and
structural factors influence gaming behavior and subjective experiences. Therefore, the inter-
vention suggested here employs various applied techniques that help gamers self-reflect on the
role of influential factors (subjective norms, well-being, cognitive and self-regulatory factors,
gaming motives and environment, game genres, social competence) in relation to their gaming
behavior.

It has been hypothesised that Limitless Gaming Bootcamp be associated with improve-
ments in the following goal outcomes: (i) conscious gaming behavior (measured based on GD
symptoms and time spent gaming - Hypothesis 1); (ii) subjective well-being (immediately and
six months after intervention - Hypothesis 2); and (iii) the balance between gaming and other
free-time activities in post-intervention and follow-up phases (increased proportion of non-
gaming-related behavior outcomes - Hypothesis 3).

Methods

Sample and Procedure

The intervention was targeted at intense adult gamers wishing to reduce the effects of gaming
on their daily lives. Participants were recruited from five cities in different geographic regions
of Finland (Kuopio, Tampere, Helsinki, Jyväskylä, and Oulu), where intervention groups were
organized at youth centers and other accessible facilities. Participation was free-of-charge for
all participants.

During the enrolment phase, invitation letters including information sheets and an outline of
the program were emailed to various healthcare and social service organizations. Invitation
letters were also distributed directly to the target group using posters and flyers, and via the
websites and Facebook adverts of the host organization (Sosped Foundation). Targeted
contacts were also made directly via partner organizations, which took care of group arrange-
ments and counselling in the five cities.

The inclusion criteria for study participants were (1) aged between 18 and 29 years; (2) self-
reported excessive gaming and willingness to get external support to monitor one’s gaming
behavior; (3) voluntary participation in the group intervention; (4) granting oral and written
consent to participate; and (5) fluency in Finnish. Exclusion criteria were (1) having a severe
disorder or mental symptoms that would affect regular participation in the program and (2) not
providing oral and written consent to participate.
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Comprehensive information on the participants was gathered at the beginning of the
intervention period (i.e., preintervention phase [T0] prior to the first group session) using a
paper/pencil survey. Study participants were reassessed using the same survey at the end of
group intervention (i.e., post-intervention phase [T1], following the last group session), and
again six months after completing the intervention (i.e., follow-up phase [T2]). The follow-up
survey was conducted as a traditional mail response data collection. Data from all three time
points are used in the current paper. No control group was assigned.

The Ethics Committee of North Ostrobothnia’s hospital district approved the study, and
informed consent was obtained from the study participants. All participants were assured that
they could withdraw from the intervention or the study at any time they wished.

Description of the Intervention

A total of 44 young adults participated in the five intervention groups, of which 37 individuals
(mean age of 23.8 years, SD = 2.84) participated in the study. The primary aim of the
intervention was to prevent the development of more severe problematic gaming behaviors
and promote gamers’ overall well-being. The intervention was commissioned by a nonprofit
non-governmental organization (Sosped Foundation) in collaboration with various partner
organizations that contributed to the execution of intervention groups. Each intervention group
was guided by an experienced social or health care professional (partner organization) and a
trained “peer coach” (Sosped Foundation), who worked as a pair. Peer coaches were young
adult volunteers with a personal history of problematic gaming. All of them had completed
54 h (2 ECTS) of training on problematic gaming and group instruction skills. The groups
followed the weekly predesigned intervention program (Table 1), though there were some
slight variations in the individual assignments and discussion topics chosen by the instructors
of the groups.

Table 1 Weekly themes of the meetings in relation to biopsychosocial theory

Theme Determinants of
biopsychosocial theory

Target outcome

1. Introduction and goals Individual, situational, and
structural

Conscious gaming behavior; healthier behavior
choices; well-being

2. Well-being and video games Individual Conscious gaming behavior; healthier behavior
choices; well-being

3. My gaming history Individual, situational, and
structural

Conscious gaming behavior

4. Gaming motivation and
game design

Individual, situational, and
structural

Conscious gaming behavior

5. Everyday time management Individual Conscious gaming behavior; healthier behavior
choices; well-being

6. Social skills and
connectedness

Individual, situational Healthier behavior choices (social); well-being

7. Physical health and gaming
ergonomics

Individual Healthier behavior choices (physical); well-being

8. Healthy diet Individual Healthier behavior choices; well-being
9. Invited

visitor/excursion/hobby trial
Individual, situational Healthier behavior choices; well-being

10. Conclusions and next steps Individual, situational, and
structural

Conscious gaming behavior; healthier behavior
choices; well-being
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The group intervention took around three months to complete and consisted of ten weekly
sessions of 3 h each. Table 1 describes the main themes addressed in each of the ten group
sessions.

The present work has utilised an early-phase educational intervention as a suitable frame-
work aiming at affecting individuals’ influential factors on the GD. At the beginning of the
intervention, participants were asked to set individual goals for the program. One of the key
elements of the intervention was to change the perspective of participants regarding their high
engagement in gaming. These changes in attitudes (subjective norms) were reinforced by
supporting participants’ self-perception on their gaming behavior, gaming history, and
environments/situations that trigger gaming, as well as on how gaming motives might be
associated with gamers’ everyday choices, decision making, and further health behavior (well-
being). Another key element was to increase participants’ awareness of the particular structural
characteristic utilized in digital games (game design and gamification), and the relevance of
“addictive features” in relation to engagement in gaming. Evaluation of the structural and
environmental factors of gaming was also of gaming was supposed to help individuals also to
recognize situational factors that might influence their gaming behavior. Assignments relating
to time management and behavioral change were used to demonstrate the role of gaming in
participants’ everyday lives in relation to other activities. Instructor-guided thematic discussion
and group activities were used to build and strengthen participants’ social awareness, social
networking, problem solving, and social skills. In particular, social gaming (e.g., video games,
board games, card games, serious games) was introduced to the group program as a common
ground for social interaction and peer support.

Each group session thus included instructor-guided group discussions, skill training, and/or
behavior change assignments and common activities. The meeting routine consisted of (i) a warm-
up (“how are you today?”, 30 min); (ii) theme of the week (60 min); (iii) snack break (15 min); (iv)
social gaming (60 min); and (v) wrap-up and reflection (“what did you learn today?”, 15 min).

Measurements

Data were collected at the baseline (T0), post-test (T1), and six month follow-up (T2) time
points using questionnaires. The primary outcomes were the impact on the symptoms of
problematic gaming, the impact on the time spent on gaming and various other leisure
activities, and the measure of subjective wellbeing.

Gaming disorder symptoms were measured using the Problematic Online Gaming Ques-
tionnaire (POGQ), which examines gaming-related problems on six dimensions: a preoccu-
pation with games, withdrawal symptoms, overuse in terms of amount of gaming, immersion,
social isolation, and interpersonal conflict (Demetrovics et al., 2012). The scale includes 18
items rated on a 5-point Likert scale (ranging from 1 “never” to 5 “always”). The participants’
scores for each item on the scale were added to generate combined scores, with higher scores
corresponding to more severe problematic gaming symptoms. The POGQ scale was previ-
ously found to have satisfactory psychometric properties in a Finnish-speaking sample
(Männikkö et al., 2018). The instrument also exhibited good internal consistency (α = 0.90)
based on the baseline data for this study.

Participants were asked to report the average amount of time (in minutes) that they spent on
various leisure activities such as exercise, music, reading, social interaction, television view-
ing, Internet, and digital gaming on a typical weekday and weekend day. Based on this activity
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data, an average daily use variable was generated for each activity: average daily use =
[(weekday time × 5) + (weekend day time × 2)]/7.

The subjective well-being was assessed using the short form of the Clinical Outcomes
in Routine Evaluation Outcome Measure (CORE-SF/A). The original 34-item self-report
measure (CORE-OM) reflects users’ subjective well-being by asking about common
symptoms in four domains: subjective well-being (assessed using four items, including
“I have felt tense, anxious or nervous” and “I have felt like crying”), problems (six items,
including “I have felt unhappy” and “I have felt despairing or hopeless”), functioning
(six items, including “I have felt able to cope when things go wrong” and “I have
achieved the things I wanted to”), and risk (two items, including “I thought of hurting
myself” and “I have hurt myself physically or taken risks with my health”) (Barkham
et al., 1998, 2001). Two parallel 18-item short forms (CORE-SF: forms A and B) based
on the main domains have also been developed (Barkham et al., 2001; Cahill et al.,
2006). In the current study, an 18-item form CORE-SFA was used. Participants are asked
to respond to each item based on their experiences over the last week using a 5-point
Likert scale ranging from 0 “not at all” to 4 “most or all of the time” (except five items
that are reverse-scored). Total scores ranged from 0 to 90, with higher scores indicating
more severe perceived distress symptoms. The full 34-item version of CORE-OM
showed adequate psychometric properties in a Finnish-speaking sample (Honkalampi
et al., 2017). The internal consistency of the CORE-SFA was acceptable (α = 0.69)
based on the baseline data for this study.

Sociodemographic data were gathered by asking participants to report their gender, age,
marital status (single, in a relationship or married/cohabiting), level of education (under 9 years
of primary education/primary education; upper secondary education: matriculation; upper
secondary education: vocational qualification; basic higher education [bachelor/master]; other
education), and occupation (employed: permanent full-time job/temporary full-time job/part-
time job/self-employed/ entrepreneur; student; out of work: unemployed/retired/sick leave/sick
daily allowance/other reason out of job/studies).

Statistical Analysis

There were no missing data for any of the sociodemographic variables other than
education status (2/37; 5.4%). Across the data collection phases, the proportion of
missing data varied between 0 and 18.5%; the variable with the highest level of missing
data was that for social activities during the weekend in the T1 phase. A linear mixed
model (LMM) was generated using the statistical software SPSS version 22 (IBM Corp.,
Armonk, NY, USA). The mixed model enables the analysis of unbalanced datasets
without using imputation, and thus all available data were analyzed using maximum
likelihood methods (Kortekangas et al., 2019). The primary outcomes (gaming time,
gaming-related problems, time spent on other leisure activities, and well-being) evaluated
using the LMM were changes from the baseline to the post-intervention and follow-up
phases in the amount of time spent on different leisure activities and the severity of
problematic gaming symptoms (i.e., the repeatedly measured continuous study vari-
ables). Effect sizes with 95% confidence intervals (CI) for the post-intervention (T1)
and post-treatment (T2) phases were estimated using the LMM. Changes were consid-
ered statistically significant based on two-tailed p values of less than 0.05.
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Attrition Analysis

At the starting point (T0), 37 participants responded. In the second post-intervention phase
(T1), 27 individuals responded (retention rate 72.9%); in the final follow-up phase (T2), 6
responded (retention rate 16.2%). Compared to participants who completed the intervention
measurements (i.e., those who responded at both T0 and T1), participants who dropped out
before T1 spent somewhat more time on gaming (a mean of 294 vs. 393 min, p = 0.184), had
more severe GD symptoms (with POGQ scores of 42.4 vs. 52.1, p = 0.039), and had a slightly
higher level of distress (with CORE scores of 21.8 vs. 23.7, p = 0.497). In addition,
participants who responded at T2 spent less time on gaming (with a mean time of 223 vs.
342 min, p = 0.128), had less severe GD symptoms (with mean POGQ scores of 36.3 vs. 46.7,
p = 0.071), and had a slightly higher level of distress symptoms (with CORE scores of 22.8 vs.
22.2, p = 0.861).

Results

The baseline characteristics of the participants are presented in Table 2. Most of the partici-
pants (83.8%) were male. The mean age of the participants was 23.8 years (SD = 2.84). A
majority (81.1%) were currently not in a relationship. In terms of educational level, 34.3% had
completed primary school and 34.3% had completed vocational school. Most of the partici-
pants (73%) were not working (unemployed, retired, or on long-term leave).

The baseline, post-intervention, and 6-month follow-up parameters (means and standard
deviations) are presented in Table 3. The mean POGQ scores ranged from 45.0 (T0) to 38.4
(T1) and 30.7 (T2) with a significant negative trend between the baseline (T0) and post-
treatment phases (T1) (F(2, 70) = 4.31 p = 0.017). In general, there was a negative trend in
gaming time (F(2, 59)= 1.53, p = 0.420) across the measurement time points. Furthermore, there
were increasing rates of Internet use (F(2, 61) = 0.36, p = 0.695, ns) from the baseline (mean
time, 188.9 min) to T1 (mean time, 223.0 min); this increase was reversed between T1 and T2

Table 2 Baseline characteristics

Variable Number (%)

Gender
Male
Female

31 (83.8)
6 (16.2)

Marital status
Single
In a relationship
Married or cohabiting

30 (81.1)
5 (13.5)
2 (5.4)

Education level
Primary school
Matriculation exam
Secondary/vocational school
Higher (Bachelor, master or PhD)
Other

12 (34.3)
12 (34.3)
8 (22.9)
2 (5.7)
1 (2.9)

Occupation status
Active/employed (employee, executive, etc.)
Inactive/out of work (without work, retired, long-term leave)
Student

1 (2.7)
27 (73.0)
9 (24.3)
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(mean time, 202.3 min). The indicator of social connection with friends and relatives also
exhibited a positive trend over time (F(2, 59) = 0.073, p = 0.930, ns). The mean distress scores
used as an indicator of subjective well-being ranged from 22.3 (T0) to 19.2 (T2) with a
decreasing but non-significant trend over the three time points (F(2, 69) = 0.490, p = 0.614),
suggesting progressively better well-being over time.

Discussion

This study delineated the influences of a novel group intervention (Limitless Gaming
Bootcamp) for developing conscious gaming behavior with respect to GD tendencies in a
nonclinical sample of Finnish young adults. The effects of the intervention were assessed by
measuring gaming time, gaming-related problems, time spent on other common leisure
activities, and subjective well-being. Measurements were conducted at a baseline timepoint,
immediately after the intervention, and after a 6-month follow-up period.

As anticipated in Hypothesis 1, the severity of GD symptoms reduced significantly during
the intervention and the follow-up period relative to the baseline. Gradual improvements
(albeit non-significant) in the time spent on gaming and subjective well-being were also
observed over time (which partly supported Hypothesis 2). However, participation in the
group did not produce any significant changes in the gamers’ daily non-gaming-related free-
time activities (contrary to Hypothesis 3). This current study supports the view that participa-
tion in the Limitless Gaming Bootcamp group intervention helped alleviate or suppress
problematic gaming habits, although resulting changes in the participants’ other daily routines
were minor.

The intervention attracted significantly more male than female participants. As noted
previously, males tend to show more interest and to spend more time on gaming and
gaming-related activities (Kuss, 2013; Vollmer et al., 2014). Moreover, males are more likely
to be prone to problematic gaming (Choo et al., 2015; Lee and Kim, 2017).

The results presented here support the view that even nontherapeutic group intervention
(including group discussions, skill training and behavior change assignments) can be useful in
alleviating or suppressing symptoms associated with GD among young adults. Participants in
this study exhibited significantly reduced levels of GD symptoms during both the post-
intervention and follow-up (around 6 months) phases, which is comparable to other studies
on psychoeducational treatments for GD (King et al., 2017; Torres-Rodríguez et al., 2018;
Zajac et al., 2019). These previous studies utilized CBT as the therapeutic approach for
supporting gamers’ self-regulatory techniques (to modify dysfunctional thoughts and patterns
of behavior, alongside goal-setting and self-monitoring). It is worth noting that the present
group intervention was not directly based on CBT and was not an actual therapy, even though
it included some quite similar elements (e.g. it focused on individuals’ conscious gaming
behavior, subjective attitudes, self-regulatory and situational factors, and gaming motives). A
recent meta-analysis found that CBT in particular is very efficient at reducing the severity of
gaming-related problems in post-intervention and follow-up phases (Stevens et al., 2019). The
authors of this analysis also noted however that few studies in this area have included follow-
up assessments. In those studies that included a follow-up phase, these periods varied greatly
(e.g., between 8 weeks and 12 months).

Gaming played an important role in the lives of the study participants throughout the
intervention, and social game playing was also used within the intervention program to
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enhance group coherence, fellowship, and trust. Even though gaming still seemed to play a
role in participants’ lives at the end of the intervention period, the program succeeded to
alleviate the participants’ gaming-related problems, most likely by providing participants with
tools to control their behavior and pursue it in a more balanced and healthy way. According to
the biopsychosocial theory, a range of individual, environmental, and structural factors
influence gaming behavior (Griffiths, 2005). This intervention program adapted existing
methods that targeted these influential factors for gaming behavior, in order to help the
participants understand the nature and meaning of their gaming-related problems. A benefit
of this approach was that it supported participants to enhance their self-management of gaming
behavior. For instance, participants were found to increase their social and physical activities
slightly during the post-intervention and follow-up phases. An additional advantage of the
present approach is that it not only addressed factors at the individual level, but also took into
account the social and environmental effects; and thus, it was likely more effective in
facilitating behavioral change. Previous evidence supports the view that the use of theory in
planning and executing behavior change interventions increases the effectiveness of interven-
tions (Michie and Johnston, 2012).

It is worth noting that the study participants who played most excessively and reported most
severe symptoms of problematic gaming were more likely to drop out of the program (low
treatment engagement). This could be explained by a lower level of readiness to change or
intrinsic motivation within these participants. To the author’s knowledge, there is a lack of
studies that have thoroughly scrutinized predictors of, or reasons for, treatment attrition
(adherence) in the field. The degree to which gaming-related problems are recognized
probably plays a role in motivation and readiness to engage in long-term treatment and
behavioral change. Furthermore, the individuals need to believe that the behavior is compatible
with their values and/or life goals, and they need to feel capable of achieving the change.
Research has yielded the insight that poorer self-control (self-management of emotions,
thoughts, and behaviors) is associated with more severe gaming-related problems and inflex-
ible gaming motivations (Mills and Allen, 2020). In light of this, and the challenge of adhering
to treatment, action (identifying concrete steps for implementation), coping (identifying ways
to overcome possible barriers), and planning (e.g., previously adopted for gamblers; Rodda
et al., 2020) may help lower gamers’ intention-behavior barriers and support their self-
regulation. Beyond gamers’ self-management support, it could be argued that a follow-up
reminder (e.g., a short call), including discussion of progress, would give participants individ-
ualized attention, and thus would be effective in producing adherence and the desired changes.

The step-by-step intervention examined here aims to modify participants’ maladaptive
beliefs about gaming behavior (by increasing conscious gaming involvement) and possible
other unpleasant feelings that are particularly present when not playing games. This cognitive
bias is related to impaired control of gaming behavior and plays a prominent role in motiva-
tional drive toward reward-seeking (Dong and Potenza, 2014). Similarly, it is notable that
individuals with GD symptoms may pursue gaming to cope with negative feelings and
possibly to experience feelings such as dominance and social acceptance (D. King et al.,
2010; Yee, 2006). The participants’ increased Internet use during the intervention period could
thus be partly explained as a compensatory strategy (Kardefelt-Winther, 2014) used to meet
such needs (reward, self-esteem, and social acceptance) and provide the feelings previously
obtained by gaming.

In addition to their reduced GD symptoms, participants who completed the program
reported slight reductions in distress symptoms in the post-intervention and follow-up phases.
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This finding provides support for the view that interventions should target potential comorbid
conditions in addition to actual GD. Improvement of subjects’ well-being in turn may reflect
their improved sense of competence in controlling their own behavior and problems, as recent
reviews have consistently reported a connection between higher degrees of GD symptoms and
distress and/or comorbid disorders (González-Bueso et al., 2018; Männikkö et al., 2017;
Mihara and Higuchi, 2017). To better understand control over gaming involvement, future
studies should include more comprehensive assessment of gaming behavior including the
length of gaming periods, frequency of gaming within the days, the number and length of
breaks during gaming sessions, and other variables that may limit gaming exposure, and/or
number of days without gaming (Stevens et al., 2019). In addition, future studies should
examine the duration of the problem, along with the mental health factors.

Comprehensive improvements in health-related behavior must be assessed over extended
periods of time. It could be argued that the intervention (three months) and follow-up (six
months) periods were too short to induce and verify deep and lasting long-term changes in
individual behavior given the number of psychoeducational topics addressed by the program.
However, it is worth noting that clinical severity of GD was not among the inclusion criteria
for our intervention sample. Previous longitudinal studies conducted over periods of 1–2 years
have found that the temporal stability of GD can vary greatly between individuals, from <1 to
84% (Gentile et al., 2011; Krossbakken et al., 2018; Rothmund et al., 2018; Strittmatter et al.,
2016; Van Rooij et al., 2011). However, it appears that the natural progress of GD is likely to
be more stable among youths than adults (Mihara and Higuchi, 2017).

This study has some limitations that should be noted. First, it is based on a relatively small
unrandomized sample with no control group. In addition, a minority of the participants
completed the assessments at follow-up (six months after the intervention), which reflects a
relatively high retention rate in comparison to the meager existing data on treatment for GD
with adult samples (Li et al., 2017). Post-intervention (follow-up) outcome data were gathered
using a traditional mail response form that might explain some decrease in participation. Thus,
the conclusions presented here should be considered preliminary and care should be taken in
generalizing the findings. However, it is worth noting that recent reviews have highlighted the
fact that a limited number of studies have included the follow-up assessments (King et al.,
2017; Stevens et al., 2019). Future studies should use larger samples to verify the effectiveness
of the intervention used here. The data used in this work are based on self-reports and are
therefore susceptible to self-report bias (memory recall and social desirability). Furthermore,
the study included outcome measures assessing gaming time, gaming-related problems, non-
gaming-related free-time activities, and well-being. It was not possible to determine the exact
benefits arising from all elements of the intervention (e.g. situational and environmental factors
or social and physical health). Thus, a more comprehensive assessment setting along with
objective measures (e.g., gaming over day phases, gaming environment) should be employed
in future studies. In sum, further studies involving bigger sample sizes including control
groups are needed to minimize biases relating to the single-group approach. It would also be
desirable to examine samples with more balanced demographic characteristics to obtain
stronger statistical evidence.

Despite these limitations, this work indicates that even easy-access light touch groups (and
non-actual therapy-like) interventions that emphasize education on conscious gaming behavior
and social well-being can have positive impacts for gamers seeking help to control their
gaming behavior. Additionally, based on six months of follow-up, the effects seem to be
permanent among the participants committed to the program. This kind of brief group
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intervention is also cost-effective and provides social support from other participants who are
in the same situation.

Larger controlled studies with robust long-term follow-up evaluations are needed to verify
the efficacy of the studied intervention in gamers. Future studies should also take advantage of
multimethod behavioral measurements and further investigate potential mediators of
outcomes.
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