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Abstract

Introduction: The American Psychiatric Association included Internet gaming disorder (IGD) in 

the 5th Edition of the Diagnostic and Statistical Manual of Mental Disorders, and the World Health 

Organization included gaming disorder in the 11th revision of the International Classification of 

Diseases. These recent updates suggest significant concern related to the harms of excessive 

gaming.

Areas Covered: This systematic review provides an updated summary of the scientific literature 

on treatments for IGD. Inclusion criteria were that studies: 1) evaluate the effectiveness of an 

intervention for IGD or excessive gaming; 2) use an experimental design (i.e., multi-armed 

[randomized or non-randomized] or pretest-posttest); 3) include at least 10 participants per group; 

and 4) include an outcome measure of IGD symptoms or gaming duration. The review identified 

22 studies evaluating treatments for IGD: 8 evaluating medication, 7 evaluating cognitive 

behavioral psychotherapy, and 7 evaluating other interventions and psychosocial treatments.

Expert Opinion: Even with the recent uptick in publication of such clinical trials, 

methodological flaws prevent strong conclusions about the efficacy of any treatment for IGD. 

Additional well-designed clinical trials using common metrics for assessing IGD symptoms are 

needed to advance the field.
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1. Introduction

Gaming is a popular form of entertainment, with 43% of adults and 90% of teenagers in the 

United States reporting playing video games1. A small subset of individuals who play video 

games are at risk for developing problems such as a preoccupation with gaming, withdrawal 

and tolerance symptoms, and a loss of interest in other activities. Both the American 

Psychiatric Association (APA) and the World Health Organization (WHO) have recognized 

problems related to video games as a potentially diagnosable mental disorder. These 

classifications have not been without controversy, with some researchers arguing that 

inclusion of this diagnosis is premature2, 3.The APA included Internet gaming disorder 

(IGD) in the research appendix of the 5th edition of the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-5)4, as an early formal effort to consolidate proposed disorder 

criteria while encouraging additional study into what criteria best describes the disorder. 

Informed by a large recent influx of research on Internet gaming disorder, the WHO 

organized a series of expert meetings to better understand gaming. Upon consideration of the 

important clinical and public health impact of gaming5, the WHO included it as a diagnosis 

in the 11th revision of the International Classification of Diseases (ICD-11)6, but adopted a 

different name for this phenomenon (i.e., gaming disorder). Both ICD-11 and the DSM-5 

specify that, to qualify for the diagnosis, symptoms must result in significant impairment. Of 

note, despite the differences in nomenclature, both definitions include video games played 

either on or off-line.

Research on prevalence rates and risk factors for IGD has uncovered inconsistent results, 

partially due to a lack of consensus on the definition of IGD prior to inclusion in the DSM-5. 

For example, a recent review found that prevalence estimates ranged from 0.7% to 27.5% 

internationally7. These substantial discrepancies may be due to actual cross-cultural 

differences in prevalence rates but are likely at least in part due to methodological 

differences between studies, including definitions of IGD, assessment instruments, and 

sampling. These methodological differences may also explain inconsistencies in the 

literature on risk factors for IGD. However, one consistent risk factor across studies and 

assessment methods for IGD is male gender8,9.

The last decade has seen a dramatic uptick of interest in treatment approaches for individuals 

with excessive video game use. This research attention is likely driven by the treatment need 

identified by parents of children with gaming problems, adults with gaming problems, as 

well as treatment providers who are seeing problems related to excessive gaming among 

their patient populations. Several papers have reviewed the literature on treatments for 

IGD10, 11, 12, 13, generally finding only weak research support for any one treatment 

approach. However, a substantial number of new treatment studies have been published in 

the past two years, warranting an updated review of the literature. Thus, this systematic 

review aims to provide a timely summary of the current state of the science on evidence-

based treatments for IGD. Specifically, we will examine evidence for treatment efficacy of 

specific interventions for IGD, including the rigor of the research used to evaluate such 

treatments. Results will allow us to summarize strengths and weaknesses in the study design 

of the studies reviewed as well as identify gaps in the research literature that can inform the 

direction of future research efforts.
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2. Method

2.1 Inclusion and exclusion criteria

Inclusion criteria were that studies: 1) evaluate the effectiveness of an intervention for IGD 

or problems related to excessive gaming; 2) use a design that is either multi-armed 

(randomized or non-randomized) or pretest-posttest; 3) include at least 10 participants per 

group to exclude very small pilot studies and single case designs; and 4) include an outcome 

measure related to IGD symptoms or duration of gaming. Studies were excluded if they: 1) 

focused on prevention rather than treatment; 2) were review or theoretical papers; or 3) were 

not available in English. The database search was conducted on August 7, 2019.

2.2 Search strategy

We searched PubMed using the following combination of search terms specified for “All 

Fields”: [‘Internet gaming’ OR ‘gaming’ OR ‘video game’ OR ‘online gaming’ OR ‘digital 

gaming’ OR ‘game’] AND [‘addiction’ OR ‘pathological’ OR ‘excessive’ OR ‘problem’ OR 

‘disorder’] AND [‘treatment’ OR ‘intervention’]. Secondary reference searching was 

conducted on all included studies.

2.3 Screening abstracts

Titles, abstracts, citation information, and descriptor terms of citations identified through the 

search strategy were screened in a two-step process. First, the first author conducted an 

initial screening to remove clearly non-relevant records. Full text articles were obtained for 

all records that remained after the initial review. Second, two research team members 

screened records independently and compared results. A third reviewer resolved all 

discrepancies.

2.4 Data extraction and management

For studies that met inclusion criteria, data were extracted by a trained coder and cross-

checked by a second coder, with a third coder addressing differences. The following data 

points were collected from each study: type of treatment, sample size, mean age of the 

sample and standard deviation (or range when mean was not available), study design, nature 

of the comparison groups (when applicable), method of diagnosing IGD related to inclusion 

criteria (specific measure and type of measure), primary outcome variables related to IGD or 

gaming behavior, and study findings. Study findings were recorded for the primary outcome 

variables related to IGD (i.e., severity of IGD symptoms, time spent gaming). When a study 

included follow-up assessments past the immediate post-treatment assessment, results from 

both the post-treatment assessment and the longest follow-up are presented.

3. Results

The initial database search yielded 3814 records; 4 additional records were identified 

through other means (see Figure 1). After records underwent initial screening, 41 were 

retained and underwent full-text review by two reviewers. Seven of the 41 (17.1%) required 

a third reviewer to resolve discrepancies.
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Of the 41 retained studies, 19 did not meet inclusion/exclusion criteria based on full-text 

review: 2 only presented a research protocol and not results, 4 were not experimental designs 

(e.g., cohort studies), 5 did not evaluate a treatment specifically for IGD, 4 presented results 

from samples already presented in other papers included in this review, 1 did not present 

results related to gaming, 2 did not evaluate an intervention, and 1 was not available in 

English. The remaining 22 studies were included in this review.

3.1. Included studies

The final set of included studies is shown in Table 1, organized by type of treatment 

(medication, cognitive behavioral therapy [CBT], other treatment approaches) and then 

further organized by study design (first pretest-posttest designs, then other quasi-

experimental designs, then randomized controlled trials). Seven studies evaluated medication 

treatments, 8 evaluated CBT-based therapies, and 7 evaluated other approaches. All studies 

focused on adolescent or young adult samples, with the exception of one medication trial 

that recruited children with a mean age of 9.3 years14. Two of the 7 medication studies, 4 of 

8 CBT studies, and 1 of 7 studies of other approaches used a randomized controlled trial 

design. The remaining studies were primarily pretest-posttest designs or non-randomized 

controlled trials (i.e., included a control group but condition was not randomly assigned). 

Two of the medication trials employed random assignment to conditions, but no control 

group was included15, 16. There was substantial variability in the types of control groups 

employed in the psychosocial treatment studies, ranging from no treatment17 to active 

treatments18, 19. In terms of assessment of treatment outcome, twelve of the 22 studies used 

the Young Internet Addiction Scale (YIAS) to assess IGD, and the remaining studies used 

other self-reports or interviews.

3.2. Medications

Medication trials examined drugs that are typically used to treat either depression 

(bupropion, escitalopram) or ADHD (methylphenidate, atomoxetine). Three studies used a 

pretest-posttest design, finding decreased IGD symptoms in response to 6-week20 and 12-

week21 courses of bupropion and an 8-week course of methylphenidate14.

Two studies presented head to head comparisons of two different drugs. One compared 12 

week courses of bupropion and escitalopram15, and the other compared 12 week courses of 

atomoxetine and methylphenidate16. Neither study had a placebo control group. The two 

studies had similar findings with decreases in IGD symptoms in response to both 

medications but no significant differences between the efficacy of the two drugs.

Two medication studies used randomized designs with control groups. The first found that 

an 8 week course of bupropion was superior to placebo in terms of reducing gaming time 

and IGD symptoms22. The second found that 6 week courses of either bupropion or 

escitalopram were superior to a no treatment control group in treatment of IGD symptoms 

and that this decrease was greater for bupropion than for escitalopram23.
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3.3. CBT-based Psychotherapy

All of the treatments in this group utilized CBT principles but there was variability in the 

type of CBT, with some primarily using mindfulness strategies24, 25, others using gaming-

specific CBT19 or CBT focused on craving17, and still others using standard 

CBT18, 26, 27, 28.

One study used a pre-post design to examine the effects of a 6 week group reality and 

mindfulness-based treatment, finding significant decreases in IGD symptoms25. Three 

additional studies used a non-randomized controlled trial, meaning that participants were 

non-randomly assigned to different treatment conditions. The first examined whether adding 

a parent psychoeducation component increased the effectiveness of individual CBT alone for 

adolescents with IGD18. Both groups (CBT alone and CBT plus parenting psychoeducation) 

showed significant decreases in IGD symptoms but adding the parenting component did not 

improve efficacy. The second compared specialized CBT for IGD to standard CBT for an 

adolescent sample19. Both groups showed significant decreases in gaming time and IGD 

symptoms at post-treatment, and the specialized CBT was superior to standard CBT. Further, 

both groups maintained their improvements at a 3-month follow-up. Finally, Zhang et al.17 

compared a 6 week craving behavioral intervention group to a no intervention control in a 

young adult sample. They found lower levels of gaming time and IGD symptoms in the 

intervention group compared to the control group at post-treatment.

Four of the studies of CBT interventions were randomized controlled trials. The first 

compared a 6 week CBT group therapy to 6 weeks of basic counseling for adolescents and 

found no significant differences between groups26. The second found an 8-week 

mindfulness oriented group therapy to be superior to a support group in reducing IGD 

symptoms at 3 months post-treatment for a young adult sample24. Kim et al.27 found that the 

addition of CBT improved the effects of bupropion alone on both gaming time and IGD 

symptoms at 4 weeks post-treatment in a sample of adolescents. Finally, Park et al.28 

compared 4 weeks of CBT group therapy to the same length of virtual reality group therapy 

and failed to find significant between group differences.

3.4 Other treatment approaches

The final seven studies examined an array of intervention approaches that did not fit into 

either the medication or CBT categories. The majority of these (n = 5) utilized pre-post 

designs. Han et al.29 found that five sessions of family therapy over three weeks was related 

to decreased gaming time and IGD symptoms. King et al.30 examined the effects of brief 

(i.e., 84 hours) voluntary abstinence. They recruited 24 participants but only 9 met full IGD 

criteria. The study did not find a significant improvement in gaming time for the entire 

sample, but the 9 participants who met IGD criteria did show a significant decrease. In 

addition, the entire sample showed a significant pre-post decrease in IGD symptoms. Lee et 

al.31 found that 12 sessions of transcranial direct current stimulation administered over 4 

weeks was related to significant decreases in gaming hours and IGD symptoms among 

young adults. Palleson et al.32 examined 13 sessions of an eclectic treatment approach 

encompassing CBT, family therapy, motivational interviewing, and solution-focused therapy 

for adolescents, finding a significant improvement in parent-reported but not adolescent-
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reported IGD symptoms. The final pretest-posttest study found that a 9 day self-discovery 

camp was associated with a decrease in two of three measures of time spent gaming (i.e., 

hours per day and hours per week but not days per week) in an adolescent sample33.

Two studies of other treatment approaches included control groups. The first used a non-

randomized design where participants chose one of four conditions: 1) 7-day residential 

camp; 2) 8 sessions of parent management; 3) residential camp and parent management or 4) 

psychoeducation34. All three active groups (1-3) were superior to the psychoeducation group 

on IGD symptoms at post-treatment and 6-month follow-up. Finally, a randomized 

controlled trial found that an 8 week speaking and writing course focused on massive 

multiplayer online role playing games was not superior to a general education control in 

reducing time spent gaming among adolescents35.

3.5. Expert opinion

This systematic review provides an updated summary of the state of the field, with 9 

additional clinical trials published since the most recent comprehensive review13. 

Unfortunately, despite this relatively rapid uptick in research on treatments for IGD, none of 

the treatment approaches reviewed here have been studied with enough rigor to establish 

efficacy.

For medication treatments, only two studies used a randomized controlled trial22, 23; the first 

study showed initial evidence of efficacy for bupropion, but the sample was small (25 

participants per group) and the treatment duration was only 8 weeks22. The second had a 

slightly larger sample size (33-44 participants per group) and found that bupropion was more 

efficacious than either escitalopram or a no treatment control23. None of the other 

medication trials included a control group, which precludes conclusions about treatment 

efficacy. Although bupropion shows initial evidence of efficacy, additional well-designed 

medication trials for IGD are needed; such trials can answer questions not only about direct 

effects of medication on IGD symptoms but can also shed light on the functional 

relationships between IGD and common comorbid conditions, including ADHD and 

depression.

CBT-based psychotherapy has been the most widely studied psychosocial treatment for IGD 

thus far, with four published randomized controlled trials of such treatments. Only two of 

these trials found that the CBT approach was superior to the control. One found that a 

mindfulness-oriented group treatment was superior to a support group and that this 

advantage was still present at 3 months post-treatment24. The other found that CBT plus 

bupropion was superior to bupropion alone (no psychotherapy) and these differences 

persisted through the 4 week follow-up27. Both studies had relatively small sample sizes but 

suggest that additional trials with larger samples are warranted. The other two randomized 

controlled trials failed to find an advantage of CBT over control, but this could be due to the 

short duration of treatments (6 weeks26 and 4 weeks28) or perhaps because the control 

groups were therapeutically active treatments (i.e., basic addictions counseling26; virtual 

reality group therapy28). Thus, although the initial research on CBT for IGD is promising, 

additional well-designed studies are needed to establish it as an evidence-based approach.
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The other interventions identified by this review represent an eclectic and innovative array of 

approaches to IGD treatment, ranging from family therapy to residential treatment and 

transcranial stimulation. The majority of these have not been evaluated by rigorously 

designed studies, but pilot studies suggest that additional study may be warranted.

A central problem with the evaluation of IGD treatments is that the field has not yet 

established a common set of assessments of IGD symptoms. The YIAS is the most 

commonly used measure, with 12 of the studies described in this review utilizing this self-

report to evaluate treatment outcomes. Although the common use of the YIAS aids in 

comparisons across studies, this measure was designed and validated to measure Internet 

overuse more generally and items are not specific to IGD, nor do they directly map on to the 

criteria proposed by the APA or ICD-11. At least one study modified the language of the 

YIAS to reflect IGD symptoms, changing the word “Internet” to “online games”31, but this 

does not appear to be the case for the majority of studies, which means that treatment effects 

may not be specific to gaming behaviors. Some studies used DSM-5 criteria to assess 

inclusion criteria or treatment outcome 16, 18, 19, 21, 23, 24, 25, 30, 33 but the method of 

assessment varied across study and was often not well described. Further, many of the 

studies used self-report measures of IGD to assess inclusion criteria, and all studies used a 

self-report measure of the primary outcome variables. Self-reports are not adequate in 

assessing clinical diagnoses because they produce a high number of false positives36. Other 

studies simply used amount of gaming time as the inclusion criteria or outcome variable, 

which is an unreliable predictor of IGD symptoms37. Clearly, a well-validated diagnostic 

clinical interview for IGD is needed and, once developed, should serve as a common metric 

for assessing inclusion in clinical trials and response to IGD treatments.

Over half of the studies included in the review were conducted in South Korea and thus may 

not generalize to other cultures. Certainly different treatment approaches may be more or 

less acceptable across cultures. A much larger number of treatment studies would need to be 

conducted across countries in order to examine such cross-cultural differences. Further, it 

will be vital to establish assessment approaches that have cross-cultural validity to aid in 

such comparisons.

The results of this systematic review should be considered in light of several limitations. 

First, only published studies were included in this review, which introduces the possibility of 

publication bias (i.e., study findings are more likely to be published if they are positive). 

Second, studies were only included if they were available in English. Given the strong 

international interest in this topic, this may have excluded some key studies. Third, we opted 

not to conduct a meta-analysis due to the substantially different measurement approaches to 

primary outcomes across studies. As additional treatment studies are published for IGD, a 

meta-analysis of treatment effects may be warranted and would provide a more precise 

estimate of treatment efficacy.

The study of treatments for IGD is still in its infancy and, given that rigorous trials of new 

treatments can take many years to complete, it is unlikely that we will have well-validated 

treatment approaches in the next five years. Further, basic research on IGD is still needed. 

Controversy remains about whether IGD is even a distinct mental disorder and, if IGD is 
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determined to be better explained by comorbid conditions, our approach to treatment of 

problems related to excessive gaming is likely to focus on effective treatments of these 

comorbidities. The IGD criteria proposed by the DSM-5 represented a consensus based on 

the available literature38. The understanding of IGD has been further refined by more recent 

expert WHO working groups to establish the ICD-11 definition of gaming disorder, but 

additional work in this area remains, including validating these proposed symptoms and 

clinical cutoffs and developing and validating assessment instruments. Another key research 

question pertains to the course of IGD. For example, we know little about whether problems 

related to excessive gaming are likely to remit over time without treatment and, if so, what 

predicts remission versus continued problems. Some initial studies suggest that excessive 

gaming may be transitory in nature for most adults without formal intervention39 while 

others find substantial stability in gaming problems over time40; this line of research has 

important implications for treatment development.

Ideally, the basic questions about IGD would be answered before moving on to treatment 

development and evaluation. However, individuals and families who are impacted by 

problems related to excessive gaming are seeking expert help, and providers have identified 

excessive gaming as a treatment need, as evidenced by treatment facilities and online 

support groups that have appeared in various markets internationally. Thus, it is not practical 

to delay treatment research until basic research is completed. Instead, researchers should 

focus their attention on conducting well-designed clinical trials of treatments that have 

shown either initial efficacy for IGD or that have shown promise in similar conditions (e.g., 

addictions). For example, given the high prevalence of gaming among adolescents and 

young adults, researchers could consider adapting treatments for youth substance use 

disorders. Many such treatments have a strong family component41; thus, it is surprising that 

only a few studies so far have evaluated IGD treatments that encourage family 

involvement29, 32, 34. In addition, adolescents presenting for treatment for IGD will likely 

have different clinical and developmental needs than young adults or older adults. This 

research area is clearly an avenue for continued exploration, and we recommend that 

researchers build upon our existing knowledge of other addictive behaviors in designing and 

evaluating treatments. Further, flaws in existing studies make it difficult to draw strong 

conclusions; future studies should ensure that participants are randomized to treatment 

conditions and that appropriate control groups are included to allow for more definitive 

conclusions about treatment efficacy.

In sum, research on IGD has increased exponentially over the past decade, particularly since 

the publication of the DSM-5. However, the field has a long way to go to establish an 

evidence base for IGD treatment. In the coming years, we can expect to see more nuanced 

research on best practices for how to assess IGD symptoms, the course of IGD over time, 

and an increase in well-designed clinical trials of IGD treatments.
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Article highlights

• Video games use is common, and only a small minority of individuals who 

play video games develop significant problems related to overuse.

• The American Psychiatric Association has included Internet gaming disorder 

(IGD) in the 5th Edition of the Diagnostic and Statistical Manual of Mental 

Disorders (DSM-5), and the World Health Organization has included gaming 

disorder in the 11th revision of the International Classification of Diseases 

(ICD-11).

• Researchers, clinicians, and the public have shown an uptick in interest in 

treatment approaches for Internet gaming disorder, and this review 

summarizes clinical trials of IGD treatments.

• A total of 22 studies of treatment approaches for IGD were included in this 

review with 7 evaluating medications, 8 evaluating cognitive-behavioral 

therapy, and 7 evaluating other non-medication approaches.

• Research on medications for IGD is inconclusive. Bupropion shows some 

promise but remains in initial stages of evaluation.

• Some studies on cognitive-behavioral therapy for IGD find it to be superior to 

control conditions but others do not. Additional research is needed on these 

approaches.

• In general, weaknesses in the designs of the reviewed studies, including lack 

of appropriate control groups, non-random assignment to treatment 

conditions, and small sample sizes, prevent strong conclusions about the 

efficacy of treatments for IGD.

• Well-designed and adequately powered clinical trials are needed to move the 

field forward. Researchers should consider adapted treatments known to be 

effective for other addictive behaviors, including substance use.
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Figure 1. 
Disposition of study records
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